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Development of Causal Model of Online Marketing Mix, Service Quality
Influencing Purchase Decision of Consumer for e-Marketplace

Adilak Pumim*

_

The objectives of this research are: 1) to study the opinion level of latent variables
including the online marketing mix, quality service, and consumer’s purchase decision; 2) to
check the consistency of model and empirical data for developing causal relationship of the
online marketing mix, quality service influencing consumer’s purchase decision for e-marketplace
in Bangkok. The sample group used in the research was a group of buyers or users of the
e-marketplace in Bangkok, 400 cases. The samples were obtained by using probability sampling.
Multiple-choice questionnaires with a 5-rating scale were used in this research. Obtained data
were analyzed by using frequency, mean, and Standard Deviation. Path analysis was used
for checking the consistency of the model and empirical data. The results revealed that the
online marketing mix was in the high level (X = 4.15, S.D. = 0.58), quality service was at the
highest level (X = 4.29, S.D. = 0.51), and consumer’s purchase decision was in the highest
level (X = 4.43, S.D. = 0.52). For inspection of consistency of model and empirical data, the
obtained value was (’/df = 1.180, p-Value = 0.136, GFI = 0.972, AGFI = 0.950, CFI = 0.997,
NFI = 0.983, RMR = 0.008, RMSEA = 0.021, TLI = 0.996) that met with Consistency Check Criteria
at good level. Hence, the factors, combined service quality, and online marketing mix should

be applied for improving online marketing capability.

Keywords: e-Marketplace, Service Quality, Online Marketing Mix, Causal Relationship Model
Type of Article: Research Article

*Corresponding author
Lecturer of Faculty of Business Administration and Service Industry, King Mongkut’s University of Technology North
Bangkok, Prachinburi Campus, E-mail: adilak.p@bas.kmutnb.ac.th
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5. a53aunssuiiieadas
5.1 nszmumsﬁhﬁu‘lﬁawaaé‘tﬁinﬂ (Buyer’s
Decision Process)
mzmuﬂWié'fm%u%é?’jjasuaa@ﬁiﬂﬂ NUNYA
yaranionguauiiiunddiuieides vied
unumlunsindulade Feeunsautseondu
5 unum e 1) §515a (Initiator) 2) FavEwa
(Influencer) 3) ;:Jﬁm?m%%a (Decider) 4) I}Es‘%jua
(Buyen) 5) §l§ (User) Famuuunfnngufinis
#ndulade ve1 Kotler and Keller (2016) lénanyi
asrUsEnaUNTEUIUMIAndulavesuslan Lin
PNNIRsENTinuIesuiUym nsAumdeyaves
Yeyvn msUsziliumaiden uagnisenaulaiden
FanszuaunsiAnduiudunasnandades
UAAR WU 81g 81N MIMNTTIn Adlew uay

i

Uadunelunudninet wu n1sela N33
3583 Aude ViruaRyAANNIW WLIANYES
nuies IngasdusznourasnszIumsindulage
vosjuilaaldtundssandiduin falufuds
wils madinaulatovesiuilan Tuauideiin
NIBULUIAR

5.2 dauuszaunienisnanneaulad (Online
Marketing Mix: 6Ps)

AHUUITAUNIINITNAIN ATUUUIAANG L
N9NIRAIAVBY Kotler and Keller (2006) na1I
duUsaun19INIINaIn 13 Marketing Mix
NN éhLLIJW%@Lﬂ%‘aqﬁQWﬁQﬂwsmaﬁmﬁﬂaU@u
1§ Mileidudinusznoudifyreanagninis
nsmana lensedulmiAanisde warnsdnaula
Foaudn FanansesnaunaAIodiowan e
THEN150RDUEUBIAMNADINTT WaTAS19AIY
fanelaliurgninduimane Ineusifdudiy
Uszaunansnanniiiieua 4 dauds wse “4Ps”
oA Mundnsiaue (Product) ius1an (Price) A
donuiiviaeremsnsans vnenan et (Place)
LagMUNIELEIUNITAAIR (Promotion) Aownd
fuUsfisdudn 2 @ ieUssndlilivangay
uavaanaaasiuAiuase Tunsaniunisly
sUsuuIuA1eaulal (Montgomery & Smith,
2009) Ao MSIAUSNNSLUULAIEAY (Personaliza-
tion) kagn33nwANUdudIu (Privacy) 14U
99AUSENBUNSAANARAAY UINAUAINETNNSE
NiAwraunalulagyilminesAusznaunisnain
wuulvalle Feuszneumensrlsznau 6 Usznis
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v (6Ps) el Tusa Snludnususls daudsvan
mansaaneeulaflunudseimunseuuuin
5.3 puAmnsliuimsaaianansdiannsedind
(Quality of Web Service)
ANAINNNTIAUTNTT vanede MsTiusnis

fidsueumnufinelalyifugniuazaiiswarilsi
iwulneehssialileslingsfia AauamnnsuInngd
ﬁﬁudalﬁﬁmmmﬁﬂﬁ‘umqﬂé’wﬁiﬁﬁﬂ%mi way
farrvandunuaildane dilugnisliuinng
1AAIMATIAIUABINITVDIGNAT Laguuuin
ANNNYDINFUINSATTDI SERVQUAL Faidu
WIAnved Ziethaml et al. (1990) wisliduuwuy
Uszidivlunisimueauninnistiusnig sieun
Parasuraman et al. (2005) loUFuUanuuyseiiu
Service Quality W38 SERVQUAL Twaliie i
mMslusSnsmumssigsiannseindlaeuuy
Uszidluiiannooniu 2 4n fie yandnuazynsos
YANANLIENI1 E-S-QUAL d71uynseasenin
E-RecS-QUAL wietiunlddundnuazyszanama
NSUTNTAMSUNSIAUS NS UL DI ElasE
Adnnsedind loun Anuiluseansnw Efficiency)
NM3EUBINBURDAILADINTT (Fulfillment) Au
nw¥oulva1uv0952UU (System Availability) finu
NIMDUAUDIRDNITIIUIAS (Responsiveness)
auarnsalunismdmaunuiiofinaiy
Hananalun1sdndsdunn (Compensation) waz
Frunisinse (Contact) dslusnuddeiflgainun
Uszgniidudadfaludaudsus auniwnisls
UINITAUNTOULUIAA
5.4 pananatedlannsaingd (Electronic
Marketplace: e-Marketplace)

Turban et al. (2017) Taumnenye
\dnnselind (e-Commerce) vianefis nsgUIUNS

Do ®D

Y018 WaNLUAYUAUAILAZUSANT WAL/N5D

€

Toyanunsevedidnnsedng Tasdwlvejru

U1 8 aduil 1 uns1Ax - Fguieu 2565

dumesidanazdunsnids srufensliusnig
anAn anuTeseninaiusiinggsia nsseu;
rusulal wargIngsNmeg fiunisesulat
Fanananansdidnnsedind (Electronic Market-
place) Adunilsluvszinngshavesmded
3udnnseind fdnwazdwiuleddenans
Ashnsede/ve wnasdoyavuratugluns
swsdoyadiouazduns Auduasiinig g3fa
$rudrsruaumn Tnedalvigdouasueidian
¥msansiede/ve LLaﬂLﬂﬁlauﬁﬁa%aﬁuﬁmas
usms deieindutemmslunisinsedo/ane
g‘uLLUUIM@JﬁU%ULﬂ?{auﬂizmumimqmsﬁw ey
nevaussiongAnssuvesiuslnafiUAsuuUas
1V slFRenssumensnananszuinniste/ae
dzenn 3015 wariuszAnsamannBetu sauds
navauaIngAnssuRuslaa a Jagtumenisih
l@UoduAILazUINITNIUT DI teeulal Tny
msléidules e-Marketplace Wuedasiielunis
ﬁwmsmmmﬁ?uﬂ'ai%ﬁmmaﬁmﬂmaudﬁ’ﬂcﬁa
LaR"Y (SoGoodWeb, 2021)

6. WNIAUTUNITIAY
6.1 sULuUNsITY
meideadedifumsifoifetianm (Quan-
titative Research) lnglduuuasunueeulat ilu
wsesiielunsiiuriusiudoya
6.2 Ussunsuaznguaiagi
Uszrnsiildlunisdnmadsdl fe nquiite
winglduinisnaianaradiannseiing lu
NFUNNUMIUAT FIUIU 2,602,620 AU (Ftineu
ANALVIYTR, 2564) YINTEUAIREINNMUI
NSAUINYY Hair et al. (2010) Tagldduay
ngusegsUszanal 20 Wivesdnauf LU
Juteyadevszdng Seluniidedldwuys
WeUsedng 91u3u 16 AuUs waenqueiieg19an
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nsmuwnliviniu 320 faege Tnglddeyandgy
Fregefimounduninegemisesulaitaun
400 A19819 WIRUTEUI 25 WNUIRILUS
FeUseane wievinlinishasizilunainang
naunAularaonAdesInBty Yhmsduiegs
Tngoduanuinasdu wmzdlduinsaainnans
Bdnmsefindwiniu Fanguiieehefiagldlunis
Ainszsindeiidadliitosnin 200 feegreIeas
Wisewe wazlinslmanleym Non-convergence
(Boomsma & Hoogland, 2001)
6.3 \w3asdiafiivey
wdeadlefldlun1sidonwaznisiiusiusiy
foyaluadsil Ao wuuaeuatu (Questionnaire)
Fawvsoondu 4 dwu I dwil 1 Jadudau
unARavesnauLuUaeundumaIukuuien
moU (Check List) dwdi 2 Jadudruusyaunis
nameeulall @il 3 Yadununinnsliuing
wavdwd 4 miéfm%u‘[,a%aﬁuaqq:m‘ﬁm Tnedud
2, 3, 4 Fdnwaiduinnsnauuszanua (Likert
Scale) 5 sfu (Likert, 1967) Feruniswawn
iw3psilolunsise wieuvisdunisnsiadeu
A wie3eaiielaeld38n1s Item-Objective
Congruency Index (I0C) mﬂQ'LS?JIEJTU”liyﬁ”lmu
5 YU mamaauﬁlﬁﬁmagsw’iw 0.8-1.00
Julusudervuaiisedldeszning 0.5-1.00
dlowhuuvasuauilduinsiaaeuauidede
1§ (Reliability) 1n835 Cronbach ‘s Alpha @
yhn1snaaeviugdoniedlduinisilalingy
Free19 $1WaU 30 AU JeedildFasnnnd 0.8
FulU (Cronbach, 1984) wuiuuvdeuamiiaf
anudetielilaesanwiiu 0.96 Ssdianuinidetie
Talusgauduin (George & Mallery, 2003) du
sedaudsianannnd 0.95 yfauus dedy
wuvdauauasnaauisailuldiiuTIus
Toyan133dela
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6.4 m3iiusIuTINdoya
mATedldvinafunusmdoyauuy
poulal lngyinn1sas19LUUEBUAINKNIUNN
Platform dnsaglesulal (Google Forms)
waz duuvasuaufiadaasaudalusnlifu
fosndederuaaulatl Toun Facebook, Line,
Instagram, Twitter taz Website U9431UAIRA1
suldnsudiu uazgndesmusuiiivuall
VBINGNFIDENS
6.5 N5LATIZRVONA

v

nMsiseidoya 1) Teyaniluldnng
ATz AwadALTINTIUUY (Descriptive
Statistic) lun Aud (Frequency) Adewar
(Percentage) Aiade (Mean) uazaadudeaun
17193574 (Standard Deviation) 2) n1snagoy
aunigiuiialslfmaianistinszidisuuy
318094091AT98919 (Structural Equation
Modeling: SEM) d1%5UATI980UANNEDAARDY
sewindlaa dievneAn Model Fit Tneldenail
uay LnauaiRal ¢ 2/df < 2.00, p-Value > 0.05,
GFI > 0.95, AGFI > 0.95, CFI > 0.95, NFI > 0.95,
RMR < 0.05, RMSEA < 0.05 wag TLI > 0.95 (Hair

et al,, 2010; Kelloway, 2015)

7. NANTIVY

31NN153LATIEU JULVUAIINFUWUT
EXGRIRAE HanIdeiied

1. HANTIATIEAIUIUNGUAIDETIWIY
Wadu 400 A wuindlvefumende Andy
Seway 57.50 weneAndusosay 42.50 daulva)
flo1asening 20-35 U Anludesas 63.25 dnlng
fin1sAnuseaulinns Andusesay 50.0
JudnSewdndnw Andufesay 35 seseun
nInuUsEN/suine Andusesay 29 uay

¥ Y U a a a < v
‘U’]i’]‘Uﬂ’]i/WUﬂm‘Uiﬁ’JaW%ﬂﬂ Antlusaay 18

[ o/ L | v a [l 1 ¢ 14 o/ 4
mumssusaaqmmwmﬂgmﬂmumiawam'\ims'lm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANAENI
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dnilvgiiseldiadeegszming 5,000 - 10,000
v Andudesay 42 583983011A31 10,000
vy Andufesay 37 dwiuraanans
Budnnsednddlduinsuiniian fe Foud
(Shopee) Andusesay 55 509911 a19100
(Lazada) Asdusevaz 30 waziafdunsa
(D Central) Anludosaz 15 uazilszauay
Aniulpeau Tudrulszaunianisnaineaulal
oglusziuann Anadewiiiy 4.15 dudsauy
uInsgIui 0.58 Aaunmnsliuinng eglu
sefuIndign Aedeviity 4.29 drudeauy
wmsgIudl 0.51 waznsdnduladevesiuilan

Hiumannasnduddidnnseiind egluseeu

U1 8 aduil 1 uns1Ax - Fguieu 2565

wniign AeReviniu 4.43 drudeauunnsgu
7l 0.52

2. Wolumamsinliaonadosnaundudu
FoyaiBsuszinvdafosusuluna Feaxilrranng

Funindfiusuasu (Modification Index: MI)
Juaadnfilddneusznaumssndulalunisusu
Tuwa elunan1sin (Measurement Model)
finuaenndeenauniuiudoyaidelsedny
waa3WINTIATIERLLAalATIEsIe Structural
Equation Modeling: SEM ) wan1swaulunadl
Asvdianuaenadasdadulumunasiionsan
puaenndaslusyiud suanslunsned 1 way
il 2

A19199 1 wEnIAEDRUSTUAINLADAAARINANNAUVBILULAALASIAS1Y (Model Fit)

ARl wneua AN AN wan1suseLiiu 91994
noudsuluina wasusulung

x> /df < 2.00 4.325* 1.180 donpdesd  (Kelloway, 2015)
p-Value > 0.05 0.000* 0.136 donAaesd  (Hair et al,, 2010)
GFl > 0.95 0.859* 0.972 donmdedn  (Kelloway, 2015)
AGFI > 0.95 0.810* 0.950 donmdedn  (Kelloway, 2015)
CFI > 0.95 0.933* 0.997 donmdedn  (Kelloway, 2015)
NFI > 0.95 0.915* 0.983 donmdedn  (Kelloway, 2015)
RMR < 0.05 0.015 0.008 donndesd  (Hair et al,, 2010)
RMSEA <0.05 0.091* 0.021 donmdedn  (Kelloway, 2015)
TLI > 0.95 0.921* 0.996 donmdedn  (Kelloway, 2015)

o drulszaunianiseaineaulay mié'fm?mif\]%ammﬁﬁim

0.87

0.88

e * AadiflinunNaginIInTIvEeUANdDRAR YT NaLNTLYRlIAA
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A7
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oujuslan s @
58
m_d4 (e16)

A7 2 JUuuUANETUSE R Yed LU sEaNn M InaIneaulatl AunNNslUINNg

ﬁﬁ@w%waGiamiéfmﬁuslﬂ%aﬁuaqQ’U%Imﬁ'm%mmmma@Lﬁﬂmaﬁﬂé

gna it 2 defiarsana1dvinaves
FudsidaUsedng amimtnuesdaudsi 16 &
IR ILUSURS 3 62 Taun

1) drudszaunisnisnatneeulay e
fivrsanthuinuesiauys (Factor loading) way
Ardudssansnisnensal (R2) veefauusids
Usedng nusn shudsidelsedng Sendhmn
MwUsegTEning 0.71 fa 0.86 waneinfuys
BeUsednd e 6 fauds anansafusiunuves
drulszauvnsniseainseulay uasfiuUsia
Athwiinundian fle MsduaSuNISIIBLAZNTS
Usgrduius (m_prm) fenthuitnuesiauys
Wity 0.86 fifndulseAvdnimweinsaluiniian
WiInAU 0.73 18 ATANLESNNISTUILaEAIT

Useanduitus anunsone nsal duussaun1anis
naneeulall lfnnfignosay 73

2) AAINNITIAUINIS dlofsamiinin
0353 (Factor loading) wazedudszansns
W N30d (R2) Ve dausedneg wuidi duds
Besedng dendmiindauysegsening 0.75
f9.0.88 uanei Mulsdssedng i 6 duds
anunsadufunuues AunwnsEUINIT wae
fudsiifiendhmiinunniian fe fuenuanuns
YB958UU (M _qg2) fmiminvesaus whiu
0.88 fAduUszAviniswennsalundign Wit
0.77 YNN8 AIUAINAINITOVDITEUY @1311580
wensainanmsliUINs Winfigasesay 77
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3) mssinduladevesiuilan Weniansan

@ @

Uuinueediuls (Factor loading) wagan

Fuuszaninisneansal (R) v09fauUsids
Usedn®¥ wusn FuusideUsednddandginn
MLUsegI8nIng 0.68 89 0.76 LanIIIfIuUs
BeUsednd e 4 Fauds annsadusiunuves
ﬂﬁ@%’m%u%%@ﬁuawﬁ’ﬁim wazFIwUsAle
hwinanfian Ao msdinauladon (m_da) &
Amimtinuesiands Wiy 0.76 Sldulsyans
Msnensainiian Wiy 0.58 mnefa ns

U1 8 aduil 1 uns1Ax - Fguieu 2565

Faauladen annsaneinsaimsinauleteves
fuilan ldnniiandesas 58

Fanaledn fuusdeusedndusiazaily
Uady dhudszaumenisnaineaulal AnAmMNg
Twusns LLatﬂWSﬁﬂaUIQ%@%@QQ’U%Iﬂﬂ GArlabn)

v
| Ao v val

ALV OUNAAAITINVBIH LA A

kY

PR GERY

a v € a o

naunaunulauadslseangaukaululusysu

KU

o w

N158aU5UNINad Ry 19UTed1AYN19ad AN
0.001

A15199 2 HANNTIATIZNDNTNALATAINEINTAIVDITITY

U39 Goggansal dauuszaums AN n1sdndulade
Jadewa (R nsaanaaulall nsliiuinag vaegfuilaa

dulszauvnamsnainseulal

DE 0.87 0.93 -

IE - -

TE 0.93 -
nsdinauladevesiuilan

DE 0.88 0.25 0.70 -

IE 0.24 -

TE 0.25 0.94 -

W6 DE = 3nSnan1enss, IE = 8nananedey, TE = Bvianasu

9ne3ed 2 ilefiansane1dvinares
Uady wudn drwszaunianisnaineoulaldl
Svdnanansndean funisdnduladovosy
U3LNA wagdnsnasiy Wiy 0.25 AMAINNIS
TS siiansnan1emsadeuin fududseay
nansaatneeulal uagdninasiu wdu
0.93 ailnmnmnsliuinisisninanienss
Favan fumsinduladenesuilnadndaelae

AU 0.70 nSHaN19euTIUIN Wiy
0.24 uaydvEwaTIn Wity 0.94 B3 A WNS
TAUIMITBNENaTINGIER wazauTaneInTel
dulszaunnisnaineeulal laseuay 87 uax
ANAMNITIAUINS AudiuUszaun1anisnan
ooulavl Safumensaimsdadulatovesiuslon
193avay 88
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A15197 3 AULAFIUNITIRLUALNANITNAFBUANLRFIU

'3
=

fUNRFIUY fuUszdns  p-Value  wamIVAFBU
wuna GHEEE ]

H : dwdszaumenisnaineeuladiiavinaninss DE = 0.25 0.020%  weNTUANLAFIU
dauandensdnaulatovesiuilna
H : auunmmsliuimsiidninanismsafsuinsie DE = 0.93 0.000**  gouSUANNAZIY
dUsgaunamsnainesulal
H.: aaunwnsliusnsiidviwamansadaudnsienis DE = 0.70 0.000**  gouSUANLAZIY
dnauladevesuiloa
H,: aunmnsliusnsiidninanisdendsuindents IE =0.24 0.029*  wauTuANNFAFIU

Anaularovesiuslaa iy dauszaunamnainesulal

N899 DE = BBnan1emse IE = Bvignanadoy, * seauledidgy 0.05 ** seautizdday 0.001

ININTNT 3 LARSHANTVIAADUALLAF
el

NaNIINAREUANNAFILT 1 dauszay
nansnanesulall ddvEnan1wmsuTsulnse

o w

maé’m?ﬁu%%@maﬁu‘ﬁm agadidadAy N9
adffisesu 0.05 nedaaruduiusifuuiniy
AduUszANSIE NS (Path Coefficient) Wiy
0.25 Sansefivauufguiingly Sswousuauufigiu
NANTVARDUANLAFIUT 2 ANAINNG
THUTN9LBNEWaN 1M sUTIUINF Ul SYaL
nensnaneeulall sgnadiveddynisadnd
s¥eu 0.001 leefiAranuduiusiduuanlian
FuUsvAvBiduna (Path Coefficient) Wiy 0.93
Fansefuaunfgnuidaly Seweusuauufgnu
NANINATOUANNAFILA 3 AaAMANTI
Uinsivinamemsadeuansenisinaulade
ENATRET athefifedAynaadafisesiu 0.001
Tnedeanuduiusiduuanliaduuseansidu
919 (Path Coefficient) Winfu 0.70 ansefu
aunfigninely Fewonsuauuigiu
NANTNATOUANNAFILA 4 A MANTIY

UsnsiBvEnanisdenduinsenisinaulade
YoeRuUsLaA WU drudszaumenisnainesulal
agnafifdduneadifiseau 0.05 Taedarany
Fuusifuvanldaduuseaniidunis (Path
Coefficient) WNAU 0.24 FensarvanufgIuy
fly Faweusuauufigin

8. d3UNaN13ILUazaNUIIENE

nnam STt Lavedeiy AL
luinaiinuaennd esnaunduiudayalds
Uszdnd laedlen y%/df wiriu 1.180, p-Value
WU 0.136, GFI iU 0.972, AGFI A 0.950,
CFI winfiu 0.997, NFI winfiu 0.983, RMR Wiy
0.008, RMSEA 111U 0.021 wag TLI 1Au 0.996
Farunaginisinsanaaudenadasluseiu
A (Kelloway, 2015; Hair et al., 2010) uaz S9wu
ilseduiala dl

1. dhulszauneniseatneeulaldsndna
yansadeuandenisinauladevestiuslag fia
DE=0.25 §an15aaa3unisnana (m_prm) iAana

o w =

drdyunniian Aausosay 73 aenndediunis
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398¥99 Thumaruksa and Kantabut (2017)
Wy Bnsdiauslavanausaviflignansug
Foyansdnlusludusineg finsuanldndiuan
1P1AuA wazldndndas Snnsdalusludumiy
wANas1eg Wiiugnen sesan dunisinwm
Aanududiuda (m prv) dennasesiuauive
299 Rahuruk and Sampet (2016) 1w 1n13
wdsulgureanududiuilaedednay dseuu
Snwpnududnsilunsinudeyaninudu wu
Buwd fleg mneavtnsiasin/aden Dudu &
11 LA UTINS BT IVNINNTTRS NN ER Saue!
(m_ch) a@anndasiuauideuas Thumaruksa
and Kantabut (2017) 19U @u1salaendnds
gualavaegeane Preusendanailunisiiy
maluFoauAE LA HEeTsEssNELAN LAz
ANNIOLEBNTOININITTISERULA AUNERS
(m_pro) @anAaaInuiIITeved Lhuangtep and
Pasunon (2014) 1y uAinann Fumilyniu
firaula uay Auidsudnualuazussqinsin
1A110@8910 AUTIAT (M _pri) @0AAROINY
$1UV0Y Thumaruksa and Kantabut (2017)
LU ?ﬁ%ﬁ’ﬂﬁiﬂmgﬂﬂﬁwﬁuﬁwﬁﬁuwmmﬁaqmﬁu
fianldaelun1sindsduiniiaivay wazsiu
NsUSMsaIYAAa (M _per) doAARBARUIT
298v99 Boonprasert (2016) 13U AN15HALADU
Usenduius 913answiudeaninu SMS Augna
Tagmss fiusnmsmsradinanius nsdidovesusias
yAAA LA

2. AAINNNSIAUINSHBNTNANI1R TS
Weunsedliudszaunienisnaineaulay den
DE = 0.918 uagz HBVEWaNNATUIIUINADAT
ﬁmﬁﬂﬁammﬂuﬁm {ie DE = 0.70 Fegupu
@150%093EUY (M_q2) Hanudrdganniian
Andu Sewaz 77 wu awnsaliuinisldgnies
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Changing Dimensions of Purchasing Job in Beverage Manufacturing
and Preparation of Staff for Supporting the Digital Industry Age

Pantila Komvijittraporn', Chumpol Monthatipkul® and Sanga Monthatipkul®

_

The research objectives were 1) to study the changing dimensions in the purchasing
job due to the beverage manufacturing industry changing in the digital age and 2) to study
the preparation of purchasing staff in the beverage manufacturing industry for supporting the
digital industry age. It was qualitative research study on the beverage manufacturers in
Thailand, having 461 factories. Fifteen informants were specifically chosen from five
selective factories. The structured interview was conducted, in which the questions
were verified by three experts. The inductive analysis was used. The results were that
1) changing dimensions included (1.1) working processes: new working processes would
arise; e-Procurement, e-Auction, e-Contract, (1.2) technologies: new technologies would
occurred; web applications, mobile applications, online communication or meeting, cloud
computing and storage, inter of things, and (1.3) staff: new skills and positive attitudes about
changing would be required and that 2) preparation of purchasing staff included (2.1) skills:
relevant skills would be needed; digital literacy, logical thinking, creativity, problem-solving,
communication, (2.2) languages: foreign languages would be required; English, Chinese, and
(2.3) attitudes: positive attitudes would be beneficial; positive thinking, learning new things,
coexistence, teamwork. Therefore, the companies should provide support; training, new

technologies, communication, and culture development.
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Improving Storage System and Picking Product Block Stacking
Case Studies: of Logistics Service Providers Electronic Appliance Industry

Winyu Proykratok'* and Pongsathorn Kamkuan®

_

The purposes of this research are 1) to study operating problems in the warehouse.
2) Improve the storage system and picking product block stacking in the warehouse and
3) compare the storage system and picking product block stacking in the warehouse of the
company’s case studies to be appropriate by collecting data on logistics service companies
in the electrical and electronic industry. Study the working condition Storage of warehouse
space, type, the quantity of goods in-out the frequency of warehouse picking storing, and
picking warehouse worker material handling equipment. The researcher analyzed the data by
applying the concept of ABC Analysis to improve storage and block stacking in two models
they are 1) alignment based on picking frequency and 2) alignment based on average
picking and distributing frequency. The results showed improvements based on storage location
based on picking storage frequency, total picking distance reduced to 7,940.63 meters or 7.94
kilometres per day or 24.09%, the amount of overtime work per day is reduced to 1 hour 52
minutes. The cost of overtime is 1,059.2 baht per day or 279,627.49 baht per year. The results
showed that position-based improvement results by referring to the average picking the
products and distributing frequency. The total pick-up distance was reduced to 7,752.81 meters
or 7.75 kilometers per day or accounted for 25.91 per cent, with the period of overtime reduced

to 1 hour 40 minutes, the cost of overtime per day 925.3 baht or 244,280.51 baht per year.

Keywords: Storage system and picking, Block stacking, ABC Analysis, Logistics service provider
Type of Article: Research Article

*Corresponding author

"Lecturer in International Business Administration, Faculty of Business Administration, Rajamangala University
of Technology Thanyaburi, E-mail: winyu_p@rmutt.ac.th

*Research Assistant International Business Administration, Faculty of Business Administration, Rajamangala University
of Technology Thanyaburi, E-mail: pongsathornKm@hotmail.com

[ o/ LA v a [ 1 ¢ 14 o/ <
mumﬁ‘usaaqmmwmnﬂuammn'niawm’a'\ims'lwa (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANAENI

COLLEGE OF LOGISTICS AND SUPPLY CHAIN  SUAN SUNANDHA RAJABHAT UNIVERSITY 35



36

MsaTInenagladaanduasdnnaiy

1. unmin

Tudagtu glivsnsladadindidund
unumddgluaduayugsialiinesdugsie
wAnAUAT 33RaTenuely vieuinaziitgsAa
UIns Jlivinsladadndanunsadaevinlyvins
Fifunumagsiadululdesasudu nvisdae
WinUszansamliiunagsia waraunsanoy
AUBIANINABINITVRIGNAT WAiTINTB1ATLLHN
nsaniunsmeuladafndios ¥Teu1egsie
919heny IiuInIsladaindainnigusn n3e
U955AANANTUN TR U 1A IULAZI NN
meusnusdIn nMsdansiuladafndiium
atfuayugsRadedinsdidunufiunnstaiuay
ANWUEYDIFIND (MAAWIN YUNoLazAME, 2562)

gnavnssuiiedliluiuaydidnnsetind
tfu \Dugmavinssuifinisuredugs famsudsdy
ManALULAEVRIEHER AMNINYBIFUM 517 113
AANALAZNITVIE NITUSMTIANSAULATaRNE
7i7 Tavaseumaulusudmsddsdo nsuims
AUAIAIARY ARIAUAT NITUSMTINUYUES 59
fansuimeteyaasaumaduiladofiddaly
N13udadunegsia fusenaunisiugnamngsy
wdesldlniuazdidnnselindureseiden
anliuusuladaindios uenedenldeln
UInsladadind ueseidenaiidunisesunsdiu
egliusnsananguenuEdIu Ineiansuain
frdTausyansnnduladafndfinseunquiln
drudunu SFfuna wardAduanuindede
(585 wuneed, 2559) teidunismevauesnm
A4n15903gnAuwarasetalauIaun1anis
WYt

a =2 < Y a a a [
Usnnsalanw Wuguinisladadind Loy

afiugsialiusnisdaivuaznszanedual

o v a

fugnAmduusenndnuazdnmeasedddln

'
2

ovionils Tnvdumalngtuduniaddlnig

U1 8 aduil 1 uns1Ax - Fguieu 2565

fivuneilvig) 19y gududa Gifu edesdndn A3

USuomauazmoumnsaes Wudu
NTayanudn usEnnsdlfnwdsuiuy

nsaatAuLarn1sudulinduAiinenes (Block

v a £

Stacking) vuNuAfsduA1 Ineduanlaviinig

Jouvdulngiudumnduunlwg dwinuin
waAwieviegs wagdduaddunisvguidn

=

saduunn ihlinsiedeudredudsadulasgig
a1 s zAeteAuANsE Inse Tdlunsududn
Fualulsarsienis Usenaunuusennsaianm
Lufiguuuunisdaivauddidaiau (Informal
System) Tagninausudua1aginduaiyiun
Meluuiiunaiuiing wagllldtnnsdadud
pudvesdudfifinnsmdudnussienlilndiu
Usz@mqaaﬂw%‘ﬁuﬁmsm%am’mau vl
syggmalazsruzanlunsudubnduaine iy
ABUTININN 1AUHTEEENINATIASIEUAT NS
Benuduiiituiidaiu ennsedeudiednass
audn3iiuiiniswIoudmey Tneiszozms
s2Lads Wiy 10,459.56 Lwns wie 10.46
Alawmson1svheu 1 Suide 12 $lus Jefidud
TumswiusioTuade 480 e uazswuAudly
msvdudnndeseu 332 wie Ussneufiuszey
patlunsendunuadn Wesnszeznens
sudunursudidlng sdanalnensafuduu
nemsiifugsivesuismnsdidnw 1esen

LY

SENNIAANBINDIT18AIAIIANANUNLNITU
TrunusioTuAs LN

U
7

é’aﬁu;ﬁ%’a Jlvimnuauladeynninan
TngvhmsAnwanmia iudeya mslmsen
doya nistauskumwily Safuguimsuas
NINMUVRIUTENNIAANYT Taen1susuUse
susuunsdaivuazn1smBuiindud1innes
(Block Stacking) IngnsumdnnisuuAanguii
Aeadestunsdndiduauddalunisindudn

H1UN13FUTRIANNNAINAUIRYEnITEeBssansing (TCL) aglungu 2 avnuyedaansuazdinuaans

endeladafnduazdnnaneisu aninedesuigaiugium



Journal of Logistics and Supply Chain College

Wintduuwuanianiseduanulviuszansain
A9TU
Y

2. 9QUsaAYRINITITY

1. Anwanndgninisaniusunielu
AGIAUAN

2. Usuugaguuuumsdaiivuaznduidn
duA1119n09 (Block Stacking) Tumasdumn

3. Wisulsuguuuunisdaiviazngu
\{Un@uA1219n94 (Block Stacking)

3. a53aunssuiiieadas
3.1 sEUUNSIANURUAN (Storage System)

nsSaiuaugt AN1IOMUIFURUUNTS
JauvAumeandu 6 WA Ap 1) STUUMSIAU
Tagl$3Unuu (informal System) 2) sguudaiiu
TagAunuad Ui am18@a (Fixed Location
System) 3) sguunsIaAulagdnLs sanusia
AUA1 (Part Number System) 4) s¥UUN15IALAU
dumauusznnvedual (Commodity System)
5) szuunsamiuiildlemuasiun s
(Random Location System) W@z 6) S$UUNS
JaLAukuunas (Combination System) (James
& Jerry, 1998)
3.2 wadan1sududuA (Picking Techniques)

nrsnduduniil 4 8uan (lywes
lyeifuns uazuguiug lveifung, 2556) deil

1. nsnBunudidsde (Discrete order
picking) 33HHuITheuanfuisnis woulee
Mmluiigalasazlsiningmu 1 ausuliaveunns
m@u%uﬁ’wmﬂu%’ﬁmumunmwmimsﬂu
iendien

2. Msvduduauulau (Zone picking)
Judsansvndvduaideannisifivveadulau
winzdmsunsdindnaundsauldanunsandu

Vol. 8 No. 1 January - June 2022

g099uAsUTIENsiiaelunilafierduiioawn
INVOTINAATULIAT LLazLﬁaﬂJaﬂuﬂé’qﬁuﬁwgﬂ
wuseoniJuleu Tneaviindnaundulsedilau
fu wagniinauyszsleuas fulavoundunn
yensfteglulsulasnisubunuasifnduniony
fu veoraliunsuduudidsielugsananiu d
Tuundauendn vuudadasie (Pick-and-pass)

3. mMnduidugn (Batch picking) 1lun1s
Tinnaundeausuiaveunisvunais @
F@olunsriierty Famnzdmiumddeds
Uinatios nsvduuuil avsiumdonansly
Junquidng wWsedusarninaunduazwdy
gosemaieatuluasaies deaumsmdulu
usiazifien ﬁuﬁwﬁmungﬂﬁmwﬂLﬁaﬁwﬁqqﬂﬁw
3nas BnsuBuresuuildfuilusugunsal
VUAUDRLUIR

4. msvBusuuidumdu (Wave picking)
JuisnswBuadnefunismdumuddede us
snsfuiinavesnisudosrdsde eazoeniy
Fasnan \wu ynq FalusFennidivietns el
iieessaustlendnisldussnuuazdunaunis
Ut simdsdoasddoslunnleundnnu
NEULYINITIINYOAVDIAUA LA AL IIENIT
wamdusluliuaidesiluAnuenaugnan
nats BddaduisnBuvesiiiiiandmiu

Y
o o A

ANAIRDNUNAIYTIENTT LAY BLELDINAAIY

a

HANAIATENINAALENAINgNAT tay LuSl

a L4

AINEYIU

<

wazguNa Uudfingdna (2556) e
dwulAnfdana 117N 3AneIn1sUTuUSe

a i

USLANS NN MUINNTIRN9FUAT TUASIEUAN
YoIUTEN AislneguiUasuas Idn@maw) a1
auartan lnofingUszasdifienia Ussavamuog
Nuinsaanduinelundsdud 91nnnsine
Ustnmndunsdifnwimui anmiagiiundsdud
YOIUSENAINaMNALRLINITInNsduA1ne Ty

[ o/ L | v a [l 1 ¢ 14 o/ 4
mumssusaaqmmwmﬂgmﬂmumiawam'\ims'lm (TcL) ag”lunqu 2 F1VUYWUAEAILATEIANAENI

COLLEGE OF LOGISTICS AND SUPPLY CHAIN  SUAN SUNANDHA RAJABHAT UNIVERSITY

W



38

MsaTInenagladaanduasdnnaiy

AaaAuA bz an vinlvnisidessauselevy
Yo3iunlafuUsEanS A Fedawalinisyinau

v
v A Va v

meluadsduaninauadt Tneanuideilide

a

lovimsfine sUkuUAIUmen133InI9duaT
dawalinisanfiununeluaaadivse@nsan
1nTy wagddeladiasiziiiiums (Location)
Tnddlunisedanedualagldvannisiwuu
TUsuNTULTeLEU (Linear Programming Method)
pamguiaudiadoulniiinslilndussg (Fast
Mover Closest to the Door) imﬁum%ﬂﬁa
Solver lulUsunsu Microsoft Excel sitagelunns
Uiy aLianyeIn1sdasdud an
MMINNIALUUsEUA IrsdawaliUsEans nnly
MsUSvnsiansedsdudiutussesnaedsly
MSNBUAUAAnAY 35.71% syazianlunsdaiu
AuANanas 26.67% WarsEeEn1LRaTanas 8.61%
3.3 8uA1219n99 (Block Stacking)
msnsduduuity Tneldlalddunsdudn
(Shelf or Rack) tHudsdafunuuiiugiu Tae
AMTUIAUAIISUUNILEN (Pallet) Tnennswadu
19goURY 2-3 %u%uasgﬁ’UﬂawmLL%QLLsWENUﬁ@
fouel AAUYBINITINEUAIUY Block Stack
Ao Usendaanlddnenugunsal drnudavey
woauAsluNFIRSBaEuA UL LaN LazlAeny
aouiidaiulaine daide fe liaunsaSenes
gualaurndnnsigldvasndes F5n15dmuAu
Fuduuune fuguditiedeulmnidhesni
(Jame & Jerry, 1998)
3.4 NN15IAIAAIEUAT (Warehouse Layout)
A519RIASIEUAT (Warehouse Layout)
nseifavesndadudviotaglaeviluineg
Fosnslidumidnvarnsedouiidudunss
SreEn19N1sLAdouiviveminIy wazdudn
fosdunziingn LiielusseanUszasdi Toemns
WPuARsazuAUTigavinTivinlfuay i dunediy

U1 8 aduil 1 uns1Ax - Fguieu 2565

(Tompkims & Smith, 1989)
N19INLNURIARIAUAT (Warehousing
layout) tJun1siaunusliauisalduselovd
Mnadedudliifuiuiiuiniian dosdisd
SnvaruarUiuiavesdafiaziiunivsne
AR AvIndsAumiFeImsdaiu s
wuine szezatlumsinaniu dunsunisaudne
Aseiufemmedisoddlunisudne mstudin
EMsAUAUaznTINERUBE A aNe (YA
UUNANENA, 2550) B3 2590430 Bunitvs (2560)
1A LLIARAINAINITINTANEINITINRNIAGS
dudndusagusemeila ABC Analysis nglAnu
U3 AAA S1ndiTTmgusasdiite (1) tiednw
msUszandldinaila ABC Analysis Tun1s Usuus
UszAnNSNINNISIANITASIEUAT USENNITAANE
U3t AAA 111 (2) Wilefinuinig anszeziian
lun1sndudualaegideuszendldnisdnises
AUAIABC Analysis 1agn1500nLUY KAZIINNA
AfAUA Felunisiiiuanide nanisine
wud1 dnuidymiineinnistdiaanlunis

v =

LAUNNNBUFUATUANANNNITUIAUTLENTA N
TusruunsdnAvauaieiile Tdnanannluns
WUNSNBUEUAT N5IREEsEUAIRIEWmATIA ABC
lrndnauldiianly Asidunianrduduni
Yosadlaeldanadeveminausiuig 5 au
Aoufiaziinaila ABC Wungaelunisdnides
guaminaudiuau 5 au Tdnanlunisidunis
wBuAuAadY 9.45 wifl wazudIRndiain1san
SEaAUAMUY ABC WENUYAANT LY 5 AU
Tnalunisdums wdududiade 6.41 ana
3.04 wagiulainidnauldnanlunisudu
Zumanas laen1sdniSesdusiisioenuiedud
e

Y 9

TeanveUrunansusepdoulmuIunaawazean

(e &) Wilndusegniseen wavdudi

edudnngg vramaoulmdlinuaidu e

H1UN13FUTRIANNNAINAUIRYEnITEeBssansing (TCL) aglungu 2 avnuyedaansuazdinuaans
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3.5 WUIAANITIATIZRAUAIAIARILUY ABC

(ABC Analysis)
HunnAnilvinnaddyfuaudangs

AUALAENISINAINUAUAIRNNYDAV NI DAY

1% '
U =

wisilsvosdudniu Ssdufitdnoglungy A g
Usgnaussdudiiissliiussinnudedsiui
SKU (Stock Keeping Unit) fiosusiduaudndiil
goavgniodiuuysilsinnian daududidl
ganvIenIdIuLUInbssesaslUaslasuniny
drrgiosasdu B uay C audnu (Stock and
Lambert, 2001) B3 foyama Asaund wagngyaun
N1YAUAUNT (2563) LaduwIAARINa193n
Uulduag@nuimgud ABC Analysis Litenis
YSuuse YuRnisuaznisdanisadedunnd
Snquszasdfo 1) tledausuuInIanIsLiiy
Uszavismmnsdamsadsdudniiiothandszgnd
Tglunsuiladymuazasisinsgiunisiieu
melupdaduiivesesdnsuay 2) Weruaue
wuanslunisiiuuseansaiwnisianisaudn
AIAFY anyariduAInsadinigluesdng a1n
Nan3Any Muiilon1susulse UjoRnsuay
N159NI5ARIAUAT TaemruaLLINIINITLALY
Ugmilumsinsezsideyalaeld ABC Analysis
e vuaulounelunisaniiunisaielunds
dudludnsinguaud A TUSu SKU ogil
20.24% Aenduyan 73.64% nqu B fUIua
SKU ogl 28.67% Andu yar1 20.03% uwaz
naw C §1USana SKU egf 51.10% Amduyadn
6.33% warimuansivadenduaivuiasngy
Snvansusuugansruaunslildunagu o
amnsanreaeuldlunsifisenarsiieldluns
Aamuusazdunouliiusyansamaunntu i
N38UIUNITNEULTNINAUAI0DNIINARIAUAN
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waznszUIuNIdsteduiiinadidud iletostuy
winfevhlindedudifatamiunan ulinseis
n1sinua ROP lvidugnausazngulagly
Service Level tJudladelunsfmunniuyaen
msé’qé??aﬁuaaqﬂé’wLwiazﬂzjmﬁmﬁummauauaq
Tfugnanliliganian

4. A5 nIun1538

4.1 UuUUn15IY

mu‘iﬁaﬁﬁgﬂLLUU%‘%ﬂWﬁ'&’T&JLG’BQUQﬁ’Ems
Tngigmiunmsideasiufeyaluudonnsdfng
ilerdoyanisdniuausingg uvhnsiese
waztauowuINNIiuUIENNIdiAnY
4.2 UszunIuaznguiegng

AnwusvnnsalAnwgliusnisladasind
Tugnainssuaiedldlifazdidnnsednd
Fmuau 1 AdeAuA Jeuszneulusendnauihne
UAUANS 23 AU winuEnguInig 13 Ay 53

1

NINIUBALEUSNSNUA 26 AW taelasunig

U

atuayudeyansinaungianisiheadediunn
4.3 \wiasdieddy

Tunsiesigilaglglusunsululassons
ndiea (MS-Excel) lumshnssndundn @
Tumﬁmeﬁﬁ?u%ﬂﬁagamw@uLﬁﬂLLasLf“m
dualulsazifou mﬁmmaﬁwmﬁmﬁaga
ﬁﬁwmsmimﬁst,né’mﬁmmuqﬁﬂmu%fau (Heat
Map) iiielidnasenisiiasigiindiunislad
Pulunsvdunaziinduaanniesiiedla
4.4 m3iusiusndoya

1. ﬁﬂmﬁagaﬁﬂﬂﬁumU'%ﬁwma'jﬁﬂm 1oy
ivdeyanfegd (Secondary Data) anviules
Feulseilvesudnnsdiine nsiivdoya
Uguqndl (Primary Data) annan mdyvnvesusum
nsdifiny Tagnisdunivaliusvisuagnineu
YOIUTEINNTUANEN
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2. \iusausaudeya (Data Collection)
fiaseunquiuunuisedadud Tasiduiiuiins
duA1119n949 (Block Stacking) Tuasad@uAT 911U
Uszian awe dndnvesdudndiesn siuau
wifnew Snnugunsaimsdafiviaznisinden
ireduilunddud dunounmsiiiuauluags
dud lnemanusurindeyaiiowsuneu U we.
2562 Dafiou lwweu U w.e. 2563
4.5 M3AAszvidaya

1. ddeyaldsunisaduayuainaniu
Usgnounsunimsmsiade wazdnviunugd
AuSeu (Heat Map) wieliiesonsiase
UL NFUATULAAZ AU

U1 8 aduil 1 uns1Ax - Fguieu 2565

duAn1enee (Block Stacking) Tumasdumilva
TiungauiuinuIunsieenvesdumluuiay
sunis laglguuafn ABC Analysis

3. WiguiguukuunsuTulgesuiuy
nsdmtiukazn1sudulinduf1inenas (Block
Stacking) luusiazguuuy

4. M5INTTELNUALTEELLIAT IUNNTUEY
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T1A-11 11 Tic-11 LaC-2us = ol ul u @ g og = ol sl ul ul 8l wies-aws ] af I T 1an-36
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1 Flea el
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5. NAN15798

vsEnnTaiAnel ddgrimisnisaniiugu
anszezalunsandunufiandn nssey
patunsAunuiiadh :rnnsududndud

1197949 (Block Stacking) Tumasduan Nilvuia
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Tng) dwdnunn yaersemiiege wazildiuiuy
maslummudneetuinn vilinisindeude

Wuldeg1eant wmszdeefeniuseinseds

] s fdw v a ! < -4 s -4
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Zone |Location | Product | Product Type NNHUMS | UM '-hmuhﬁmﬁn SEHENNNSLAL STaEIMSin
[GiT] 1in wa Door 1 Door 2 Door 3 Door 4 Door 5
A 14B-21S |CF11 Gual 13 9 11 0 0 542.75 0 330.75
A 14B-275 |RDNT  |giufiu 2 5 35 0 79.5 0 0 161.25
A 14B-30S |RDNT [gjufiu 1 6 35 40 0 0 0 180
A 14B-31S |RDNT  |diufiu 11 6 8.5 0 404.25 0 0 175.5
B 14A-14  |WCV wraedinin 1 9 5 59 0 0 598.5 0
B 14A-15  JWCV LA3vdinen 4 3 3.5 0 243 0 0 204.75
B 14B-16 |RDNT  [gfiu 13 1 7 0 0 591.5 4 0
B 14B-17 |RDNT  [gjuffu 3 7 5 0 141.75 0 295.75 0
C 14A-07L |CF20 fual 5 1 3 0 333.75 0 71.75 0
C 14A-08L |CF21 dual 15 4 9.5 952.5 0 0 284 0
C 14C-05 |[RDNT Qtﬁu 11 7 9 0 420.75 0 232.75 0
C 14D-02L |BSVO  |udj + mau 12 10 11 921 0 981 842.5 0
C 14D-03L |BSVO  |udj + Adul 15 2 8.5 0 1200 0 170 0
C 14D-15L |GNT4 Gufiu 2 dszm 5 5 5 0 445 0 0 482.5
C 14D-16L |GNT5  [gufiu 2 dswm 13 1 7 1134.25 0 0 0 97.25
Y 480 332 406 11,918.25 | 10,685.00 | 4,278.50 | 8,009.00 | 6,947.50
szuznslumsifusasiingy (fin 4 dusande) 10,459.56
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= o a av a9 1 d’J
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a ° W | I 2 a a
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wnRsluduiinteyanisiiunenas vivliduad
a P a a MY ° '
faudlunisndudndeannlalaeglusums
Panzay
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dl 2 4
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= = U 1 a vV o g le
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U 2562 1insiaset lagainanssasulan
SrunuduslunmsiiuseTunde 480 wie $1uau
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wasdheensety 406 wiae Usgg}ﬁ' 1-3 Fadu
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LUAT 10,685 LWAT Wag 4,278.50 LWAT AINAIGU
LLagiJis@‘ﬁ' 4 uay 5 dszegmelunisaniiuau
087l 8,009 AT UAT 6,947.50 Lms LAWY
SAsEEYATIIUT 5 Useg Wi 41,838.25
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Winfiu 10,459.56 AT %39 10.46 Alawunsaaiu
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AIAGILUU ABC (ABC Analysis)
wia91ntdeyan1en 1nnTIATIE L.

U1 8 aduil 1 uns1Ax - Fguieu 2565

Ya v @ o
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Zone Audlun1suduLdn 37
A 51% - 100% 50%
B 21% - 50% 30%
C 1% - 20% 20%

1n8luN15IAALAUIAINA1ILINAINU
AUEARAIBENNTT ABC Analysis Faiidelel
nsUszgnAlivdnnisaenan lnaniswuaiui
nnsdnassleanuniu nqu A Anduses 50
YDIFIMAUIINUAVDIATIAUAT FILL D UNUT
° v & a v aao a a o |
AUSULAUAUAINTINUIUNSUDULDNAILE 51%
- 100% V8IANUNLUAISUTULTNEUAININUA
' a & v ° "o o
nau B Anusas 30 09 iaaInunuaInas
a v = 2 & Ao v & a Y adao
Aur F9as Ui undnsuiuauandsnuiung
PEULTINAILA 21% - 50% VBIAIMUDLUNITNTU
A a v O a & v ° |
Wnauamiaun C  Anvdudas 20 vaesunus
NVUAYDIPSIAUA T TuNURd S UAURLM
PHINUIUNTRIULTNAA 1% - 20% VBIANUD

TuNSUTULDNEUAITINUAINNNNTINANUAINY

dagyaundurineesduailaslndiuiulunig
< A a \ a ' a PR
Wuwagvguldnvinaunui dsean 1-3 Jady
Usepdwmsuldlunisuduaiiszesnia 8,138.75
WIRS 9,632.25 LWAS WAz 2,730.75 LA ANUa1AU

a a o a '
wazUseail 4 uag 5 dszpgnislunisaiivaues
71 6,283.75 1UAT kay 4,977 WA ANUAIPU 57U
Sr8MNIYINUte 5 Usee i 31,762.50 luns
Falunsaduauasainnsvugedum 4 e
faASY YNITsTeLnIa LTINS HINAY
7,940.63 LA 1158 7.94 NlansAaiu Tailsyey
MAlUNSAULAZBEULTNAINAL 10,459.56 LIRS
7139 10.46 NlAUATADTU F9LSLEEN19anNaT 2.52
Alawwnseoiu

. . AU TR TS &
Zone |Location |ProductProduct Type NI W |5 din NI AN
ALY | Madin i Door 1 Door 2 Door 3 Door 4 Door 5
A 14A-23  |CF22 gua 9 1 5 0 378 0 0 123
A 14A-24  |WQV9  [wa3acdinin 7 2 4.5 0 0 167.25 0 121.5
A 14A-32  |BSVO  |uas + eau 6 5 5.5 223.75 0 0 0 328.5
A 14A-33  |WDW8 [ia%acdinin 5 6 5.5 0 604.5 0 0 378
A 14B-12 RDNT  |gufiu 13 1 7 0 0 382 0 42.75
B 14B-13 RDNT  |gufiu 8 1 4.5 312 0 0 178 0
B 14B-21S |DA83 \n3avdiniin 1 6 3.5 46 0 0 0 216
B 14B-22S |RDNT  |gufiu 1 6 3.5 0 470.25 0 0 211.5
B 14B-23S |RDNT  |gufiu 11 6 8.5 178 0 158 259 0
C 14B-285 |RDNT  |gufiu 15 8 11.5 0 497.25 0 299.25 0
C 14B-29S |RDNT  |gufiu 13 9 11 560 0 490 0 300
C 14B-30S |CF10 uat 14 10 12 0 330.75 0 0 292.5
C 14B-31S |CF11 Gjuat 9 10 9.5 471.25 0 406.25 0 26.25
C 14C-14  |GNT8  |gufiu 2 1526 7 3 5 399 0 0 77.25 0
5 480 332 406, 8,138.75 | 9,632.25 | 2,730.75 | 6,283.75 | 4,977.00
stazmelunisifunaziiingu (in 4 dusans) 7,940.63
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2. FdunsnuanudAYALA21LE
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anualunsiiuasndudnaudnlnenisieig
aosvinsiedeiu Wevhmsiedeiugidelsn
AlRdsRInaLTNSIRs T UMMUaNANS ABC
Analysis Feiinsdnassiuiinig ami 5

1NN15TREIFUAIINE AR A0S
waglunsiivsazududndudvesdudilagli

U1 8 aduil 1 uns1Ax - Fguieu 2565

N9 8,037.50 T 8,301 UM way 3,236.25
LUAT AINAIAY LLasﬂiz@ﬁ' 4 uay 5 dsveznsly
mwﬁ’%ﬁumuazﬁ 5,902.25 Wns wag 5,534.25
AT ANUEIRY SINTEEENNSIIUR 5 Useg
Wiy 31,011.25 was dslunsenduruased
nsutedud 4 mihesends viliiiszesnaly
AIANIUNITISWYINAY 7,752.81 LUAT 13 7.75
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An Improvement Guideline for Chilli’s Supply Chain in
Muang Samsip District, Ubon Ratchathani Province

Natthapong Nanthasamroengl, Pawinyada Boonrom?®*, Thanawat Sriyoha3,

Krittiporn Suporn®, Khemika Mankong® and Nilawan Chalood®

_

This research aimed to 1) study the chilli supply chain in Muang Samsip district, Ubon
Ratchathani province and 2) study problems and improvement guidelines that occurred in
the upstream and middle stream of chilli supply chain. Qualitative research methodology
was used and 30 chilli farmers and 8 collectors from a population of 1,056 were considered
as samples. The research instrument was a semi-structured interview form that tested the
quality by checking the appropriate languages and contents. The data were obtained from the
in-depth interview and analyzed by descriptive statistics including frequency and percentage.
The study result revealed that 1) the chilli supply chain model in Muang Sam Sip district, Ubon
Ratchathani province; it consists of upstream part which was chilli farmers, the middle stream
which was chilli collectors, and downstream segments are the wholesaler and retailer markets
as well as product processing plants. 2) Problems and solutions arising in the upstream and
midstream supply chains of chilli. It was found that there was a problem in production
planning and forecasting. It includes the cost problem of chilli collectors. This could be solved
by developing relationships between farmers and collectors, which would require more

cooperation and exchanging of information.

Keywords: Chili, Supply Chain, Muang Samsip district, Ubon Ratchathani province
Type of Article: Research Article
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Solving the Problem of Garbage Truck Routing by Modeling Method for
Decision Making Using Microsoft Excel Solver: A Case Study of Nong Kob
Subdistrict Administrative Organization, Ban Pong District,

Ratchaburi Province

Kannika Sripanamvan'*, Pongtep Phudetch”® and Chanicha Moryadee®

Abstract

The purpose of this research is to study the problem model and the routing development
for garbage collection of administrative organizations in Nong Kop Subdistrict, Ban Pong District,
Ratchaburi province. The evolutionary method is used to find a suitable and efficient routing
for collecting solid waste to reduce costs and time. Moreover, new and original solutions are
compared. The results showed that the evolutionary method provided a route with an
optimal total distance that could reduce operating time and costs, resulting in better results
than the original route. Furthermore, there are 8 routes per week with 36 stopping points,
42,350 kilograms of solid waste per week, and the total distance is reduced to 6.75 kilometers
per week. As a result, fixed costs and variable costs were reduced, such as the wage rate,
which was decreased by 25,200 baht/month and 302,400 baht/year, and fuel consumption,
which was decreased by 675 baht/month or 8,100 baht/year. In addition, the new route has a
reasonable workload in terms of distance in each route that is more suitable than the original

route.
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wazAndunanuszudals 469.65 uniidaLiau.
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The Improvement of Inventory Location by Linear Programming:
A Case Study of ABC Co., Ltd.

Pornkiat Phakdeewongthep'*, Preecha Wararatchaf’,

Wissawa Aunyawong” and Waraporn Wimuktalop*

Abstract

The objectives of this research were 1) to study the product placement of the company
case study, and 2) to improve the product placement position that resulted in the lowest
total moving distance of the product. The research area is a motorcycle accessory shop, ABC
Company Limited, located in Muang District, Samut Sakhon Province. The population is the
total number of employees 42 people and the sample group is 7 employees of the warehouse
department. The sample was selected by using a specific method. The data were analyzed
for a total of 178 product items or 35 items. There are 8 steps of analysis as follows: 1) define
product classification criteria according to ABC Analysis. 2) Analyze the product grouping
according to ABC analysis. 3) Determine the position code. 4) Find the distance from the
door to the loading position. 5) Find the frequency and number of pallets. 6) Create a
mathematical equation representing problems according to the principle of linear programming.
7) Problem-solving of mathematical equations and 8) comparing the results of the original and
new product placement. The results showed that all 35 products could be grouped into Group
A with 6 items, Group B with 7 items and Group C with 22 items. After that, mathematical
equations were created, the goal equation is the minimum travel distance. It uses
information such as distance from door to cargo location, frequency, demand for pallets, and
various requirements then use the Opensolver programme to solve math equations. The result
is product location map before improvement uses the total distance travelled of the goods in
and out of 495,632 meters per month and the product location map after improvement use
the total distance travelled of the goods in and out of 475,504 meters per month. Therefore,
it can reduce the distance travelled in and out of the goods. 495,632-475,504 = 20,128 meters

per month or 16.24% and accounted for 469.65 minutes per month of saving time.

Keywords: Linear programming, Product location, Warehouse optimization
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5. NAN1338
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nas A, B uag C (a5 Inenssal, 2550; RN
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AIN13197 1
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318113 1A (V) Uﬁma,i:mamaﬂ yae () sarTIsng
(T) ? (v m)
819U9U 450 520 234,000 10,415,970
wnniudion 320 107 34,240 4,309,409
doagiliilew 500 119 59,500 474,200
‘%]M‘U‘u 120 193 23,160 1,857,700
%]ual’m 290 182 52,780 4,530,530
WUNEUIn 450 182 81,900 814,150
Y 650 189 122,850 396,450
G]:ML’J‘V\I 500 161 80,500 617,700
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M19199 3 NSwUINENAUARILTEN ABC Analysis

F18N13 yadwial (1) | Aadudosas fovazavau WUINGUABC
AN 10,415,970 26.01 26.01 A
Vo 5,442,650 13.59 39.60 A
g 4,530,530 11.31 50.91 A
wnniution 4,309,409 10.76 61.67 A
i 2,821,150 7.04 68.71 A
aoudia 2,748,000 6.86 75.57 A
anwtiniuiuse 2,567,300 6.41 81.98 B
Huuy 1,857,700 4.64 86.62 B
ADNTDY 914,990 2.28 88.90 B
wzUn 814,150 2.03 90.93 B
N 617,700 1.54 92.47 B
aoeaililey 474,200 1.18 93.65 B
Y 396,450 0.99 94.64 B
Ynd 328,800 0.82 95.46 C
thAseu 311,050 0.78 96.24 C
913 247,260 0.62 96.86 C
NN 204,000 0.51 97.37 C
&) 156,800 0.39 97.76 C
e 142,430 0.36 98.12 C
YANDS 122,990 0.31 98.43 C
o 96,680 0.24 98.67 C
91U 66,850 0.17 98.84 C
nszuanldn 64,190 0.16 99.00 C
AULUTA 61,860 0.15 99.15 C
AT 54,410 0.14 99.29 C
Fam 55,260 0.14 99.43 C
nsyan 42,280 0.11 99.54 C
AN3 39,700 0.10 99.64 C
Yanaau 33,300 0.08 99.72 C
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A13199 3 NISWUINAUAUAIMIUNAN ABC Analysis (#18)
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318113 yaAwal (um) | Amluiesas Jouavdzay WUeNgUABC
LURLADS 26,780 0.07 99.79 C
UszAuAULaS 26,250 0.07 99.86 C
Ualguauan 16,920 0.04 99.90 C
e 16,510 0.04 99.94 C
Ton 12,860 0.03 99.97 C
YRR 12,600 0.03 100.00 C
57 40,049,979

A157971 4 wan15IAASALAATWUIMIY ABC Analysis
nau FUIUNGUAUAT yarduA (um) yarduA (Seuaz)
A 6 30,267,709 75.58
B 7 7,642,490 19.08
C 22 2,139,780 5.34
521 35 40,049,979 100
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A1519% 5 NISANUATHEALLAUY (A1D)

578015 SWd 578015 SWa 578015 Sd
aneinduiuse B1 e Cé UsTAUAULIY C18
Uuuu B2 YAANDT c7 Yalguauan C19
ABNTBY B3 iK1 c8 Tiden C20
Wzl B4 U c9 fom c21
R B5 nszvanlyn C10 RGN c22
deogiiilly B6 uLusA Cl1

Yin9un Yia9n

133(135|137[139|141|143 125(127(129|131
134|136(|138(140(142|144 126(128|130|132 2 1
4|3
145|146 6|5
147|148 8 7
149|150 114|116|118[120(|122|124 74 | 73| 58 | 57 42 | 41 26 | 25 10| 9
151|152 113(115[(117({119({121]123 76 | 75| 60 | 59 44 | 43 28 | 27 12|11
78 | 77|62 | 61 46 | 45 30| 29 14|13
102(104|106[108|110]112 80| 796463 48 | 47 32|31 16 | 15
153|154 101[{103[105[107{109]111 8281|6665 50 | 49 34 | 33 18| 17
155|156 8483|6867 52 |51 36 | 35 20|19
157(158 90(92 |94 |96 |98 |100 86| 85|70 ]| 69 54 | 53 38 | 37 22|21
159(160 89|91|93|95|97 |99 88 | 87|72 |71 56 | 55 40 | 39 24 | 23

AN 1 uruesuvs
5.4 wan1swszaznanuinUseadeiiuvis  inismszegnieanniiUsegieiiumelug
2198UAD lnansinseeenne awingafisseennelufavintu

Wenisiuuasiasiunuassusesual ¢ tResdunliindu seaziden Aam1s199 6

M13197 6 SEEENNIINTUTEAWIWILY (WnT)

ﬁUﬁ ICYSNN ﬁuﬁ ITYINN ﬁUﬁ ICYSNN ﬁUﬁ ITYSNN
1 13 41 14 81 26 121 23
2 13 42 14 82 26 122 23
3 12 43 15 83 27 123 22
4 12 44 15 84 27 124 22
5 11 45 16 85 28 125 24
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‘I/’%ll‘u‘l?i ITYSNN ﬁUﬁ ITYSNN ‘I/’%ll‘lJﬁ ITYSNN 'ﬁuﬁ ITYSNN
6 11 a6 16 86 28 126 24
7 10 ar 17 87 29 127 23
8 10 a8 17 88 29 128 23
9 9 49 18 89 33 129 22
10 9 50 18 90 33 130 22
11 8 51 19 91 32 131 21
12 8 52 19 92 32 132 21
13 7 53 20 93 31 133 32
14 7 54 20 94 31 134 32
15 6 55 21 95 30 135 31
16 6 56 21 96 30 136 31
17 5 57 17 97 29 137 30
18 5 58 17 98 29 138 30
19 4 59 18 99 28 139 29
20 4 60 18 100 28 140 29
21 3 61 19 101 30 141 28
22 3 62 19 102 30 142 28
23 2 63 20 103 29 143 27
24 2 64 20 104 29 144 27
25 9 65 21 105 28 145 29
26 9 66 21 106 28 146 29
27 8 67 22 107 27 147 28
28 8 68 22 108 27 148 28
29 7 69 23 109 26 149 29
30 7 70 23 110 26 150 29
31 6 71 24 111 25 151 30
32 6 72 24 112 25 152 30
33 5 73 22 113 27 153 33
34 5 74 22 114 27 154 33
35 4 75 23 115 26 155 34
36 4 76 23 116 26 156 34
37 3 I 24 117 25 157 35
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ﬁu‘ﬁl ITYSNN ﬁuﬁl ITYINN ﬁu‘ﬁl ITYSNN 'ﬁuﬁ ITYINN
38 3 78 24 118 25 158 35
39 2 79 25 119 20 159 36
40 2 80 25 120 20 160 36
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The Optimization of Warehouse Order Picking Using the ABC Analysis:
A Case Study of ABC Co., Ltd.

Tommanee Sooksai'* and Kanokporn Kaewpakdee®

_

The objectives of this research are 1) to study the order picking process in the warehouse
for optimization order picking, and 2) to analyze the order picking process in the warehouse
by ABC analysis method a case study of ABC Co., Ltd. This study was action research by using
purposive sampling to select key informants. The data was collected by in-depth interviews
with warehouse managers to draw a Flow Process Chart (FPC). The instrument used to
analyze the data was the Ishikawa Diagram. After that, ABC Analysis was applied in the
analysis to improve inventory arrangement, together with the application of visual control within
the warehouse. The logistics efficiency was then measured in warehouse order picking. The
results showed that warehouse order picking took 40 minutes, resulting in some customers’
orders waiting for next day delivery. In addition, by analyzing the order picking process within
the warehouse using the ABC analysis method in terms of operating time, it took 30 minutes
of order picking time, which was reduced from 10 minutes. The cost of labor for order pickers
after optimizing the picking efficiency was 19 baht per person per minute, which has reduced
the labor cost of employees from the original 6 baht. Besides, in terms of reliability in delivery
after increasing the efficiency of order picking by 76.85%, the overall reliability increased to
16.51%. Furthermore, the company should expand the space for storage of goods and
management of internal factors that may occur with more standardized warehouse

supervision.

Keywords: Optimization, Picking in warehouse, ABC analysis

Type of Article: Research Article
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Comparison of Road Transportation Routes: Case Study of Frozen Fruits
Transportation from Bangkok to Chiang Khong Custom, Chiang Rai

Panjaporn Jantawong*

_

This research aims to study and compare road transportation routes from Bangkok
to Chiang Khong Custom in Chiang Rai province to export frozen fruits to China. Firstly,
all feasible routes were defined from in-depth interviews with 5 logistics providers that
operating frozen fruits transportation services to China. Then, the relevant criteria were studied
to compare and qualify routes. After that, the researcher collected related data on each route
from government departments and surveyed routes for studying physical characteristics. The
criteria used in the research consisted of cost, time, product risk, infrastructure risk, and route
facility. including other risks and physical characteristics. The three risk assessment groups
were interviewed with experts from three perspectives: academics, logistics operators, and
government representatives specializing in logistics, and put it into a mathematical equation.
Finally, when comparing and presenting route information to entrepreneurs, the result shows
that the most suitable route in a situation that affects the organization is route number
3: Bangkok - Nonthaburi - Pathum Thani - Ayutthaya - Ang Thong - Sing Buri - Chainat - Nakhon
Sawan - Kamphaeng Phet - Tak - Lampang - Phayao - Chiang Rai is most suitable for the
situation that affects the organization at the moment. Due to considering the cost, time, and
other risk criteria, there was almost no influence on the route selected this time as the two
criteria were approximately the same. However, when considering the product risk criteria and
the physical nature of the route, entrepreneurs attach great importance to this part. Moreover,
since frozen fruits are easily damaged due to transportation, it also pays attention to the risks
of infrastructure and equipment on the second route since each accident results in a delay

in transit time.

Keywords: Road Transportation, Exporting, Frozen Fruits Transporting, Routes Comparison

Type of Article: Research Article
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This research aims to 1) survey the levels of customer relationship management (CRM),
customer loyalty (LOY), and supply chain performance (SCP), 2) to examine the direct effect of
CRM and LOY on SCP, and 3) to examine the indirect effect of CRM on SCP by the mediation
effect of LOY of the Juice manufacturers in Thailand. The study used quantitative research
method. The sample was 290 Juice manufacturers listed in the database of the Department
of Industrial Works, Ministry of Industry of Thailand, arisen from 10 times of the parameters in
the research model and stratified random sampling by area. The research instrument was a
questionnaire. The statistics used for data analysis were frequency, percentage, mean, standard
deviation, confirmatory factor Analysis, and structural equation modelling. The results showed
that the CRM, LOY, and SCP were at a high level. In addition, CRM and LOY had a positive
direct effect on SCP and CRM had a positive indirect effect on SCP by the mediation effect
of LOY. These findings can be guidelines for entrepreneurs to improve the company’s supply
chain performance. Government agencies, besides, can use the research results to formulate
a policy for helping entrepreneurs. Moreover, academicians and interested people can bring

the findings to study and conduct additional research in the future.
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1. Introduction

The Juice manufacturing business is
one of the businesses that are very important
to the economy of Thailand. At present, the
private sector has invested in both small and
large Juice businesses. Currently, Juice
consumption in Thailand tends to grow slightly
in line with the economic conditions since
the major Juice market, including soft drinks,
energy drinks, beer, and spirits, begin to
saturate. The government, besides, has
various measures to reduce the rate of alcohol
and high sugar Juice consumption. In addition,
the purchasing power of the basic consumer
group is still low. This is a deterrent to market
growth. In terms of foreign market, there is an
opportunity to grow gradually following the
market expansion of Thai Juice manufacturers
to important target markets such as Vietnam
and Myanmar, causing Thai manufacturers to
progressively recognize more revenue from
production bases abroad, but exports from
production bases in Thailand may deteriorate
steadily (Krung Research, 2020).

The enhancement of supply chain
performance is the key success of manufac-
turers in Thailand, as a result, studying on its
antecedents is essential (Aunyawong et al,,
2020). Customer Relationship Management
(CRM) is an important guideline in the field
of marketing operations because by making
customer lifetime value, the company can
reduce the cost of investing in public relations
budget to start finding new customers all the

time and use the remaining costs from this

Vol. 8 No. 1 January - June 2022

to maintain a better customer base. This is
a measure of the value of customers who
are likely to become customers in the future
suppliers since it will allow the organization
to have a higher business growth rate and
create business opportunities (Phrapratanporn
& Wangkananon, 2015), affecting profits and
creating a competitive advantage (Auka, 2012).
In addition, CRM can also help to develop
executive decision making with precision,
analyze short-term and long-term problems,
and plan a better marketing. This will lead to
increased customer satisfaction (Tohidi &
Jabbari, 2012). Past studies have shown that CRM
activities can improve business performance,
such as sharing information (Song and Liao,
2019), long-term partnerships with customers
(Shin et al., 2019), customer involvement
(Li et al., 2019), customer-company
collaboration (Pinho, 2016), and the use of
various technologies to support any activities
(Roman & Rodrigue, 2015).

Furthermore, past studies has shown
that taking action on customer relationship is
one of the fundamental ways to build customer
loyalty, in addition to commitment, trust and
satisfaction with the company (Evanschitzky
et al,, 2006; Delgado-Ballester & Munuera-
Aleman, 2001). This is consistent with Lovelock,
& Wirtz, (2007)’s Wheel of Loyalty approach
to building loyalty to customers by dividing
the strategy into 3 parts: building the basis of
loyalty, creating a strong loyalty, and reducing
what causes change of mind. So if entrepreneurs

in the Juice manufacturing business in Thailand

[ o/ L | v a [l 1 ¢ 14 o/ 4
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continue to build relationships with
customers, it should help them improve
supply chain performance to adapt to the
slowdown economy because CRM activities
focus on integration between customers
and manufacturers as well as suppliers. This
creates a commitment between supply chain
members which can enhance the supply chain
performance of the business (Aunyawong
et al., 2018).

As aforementioned above, the research-
ers are therefore interested in studying the
CRM model that influences Thailand Juice
manufactures supply chain performance by
using quantitative research method. The
results of this research are expected to be
a guideline to improve supply chain
performance of the Juice manufacturers
in Thailand to survive in the economic
slowdown. It is also a guideline for the
government to direct policies to help
Thailand’s Juice manufacturing industry
to be sustainable in the future. When the
Juice manufacturing industry in Thailand is
competitive, it will contribute to the economic
development of the manufacturing sector of

the country and lead to Thailand 4.0.

U1 8 aduil 1 uns1Ax - Fguieu 2565

2. Research’s Objective

This research aims to 1) survey the
levels of customer relationship management
(CRM), customer loyalty (LOY), and supply
chain performance (SCP), 2) to examine the
direct effect of CRM and LOY on SCP, and
3) to examine the indirect effect of CRM on
SCP by the mediation effect of LOY of the

Juice manufacturers in Thailand.

3. Hypothesis

The study proposes 3 hypotheses as
follows:

Hypothesis 1: Customer Relationship
Management has a positive effect on customer
loyalty.

Hypothesis 2: Customer Relationship
Management has a positive effect on customer
loyalty.

Hypothesis 3: Customer loyalty me-
diates the effect of Customer Relationship

Management on supply chain performance.

4. Conceptual framework

As shown in Figure 1, the conceptual
framework portrayed causal variable - customer
relationship management, mediation variable -
customer loyalty, and effect variable — supply
chain performance, comprising 3 latent

variables and 13 observed variables.
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Information Sharing

Customer Involvement

Long-term partnership

Joint problem solving

Technology-based CRM

Company Company Trust Company
Commitment Satisfaction
Customer Loyalty
Reliability
\ Responsiveness
Customer Relationship Supply Chain Agility
Management Performance

Costs

Asset Management

Figure 1 Conceptual Framework

5. Literature review
5.1 Supply Chain Performance

Supply chain performance (SCP) refers
to the evaluation of every process of supply
chain management from the import of raw
materials into the production process, the
process of ordering, until delivery to the
customer (Gagalyuk etal., 2013; Yul &Kyu, 2015).
Supply chain performance measurement and
development play an important role in helping
organizations to enhance their capabilities
in management, such as reducing inventory,
increasing productivity or reducing waste in
work processes (Odongo, 2017). It is necessary
to develop various activities with partners to
enhance supply chain performance (Singhry,
2018).

Inthe design of supply chain performance
index (SCPI), various performance aspects
related to the supply chain were taken into
account. It has been analyzed into 5 important
competencies: Reliability Responsiveness,
Agility, Cost, and Asset Management Efficiency,
as suggested by Supply Chain Council (2017)

For measuring supply chain performance
in the above dimensions, assessors can know
the strengths, weaknesses, and risks, that exist
within the organization's supply chain. This will
lead to the improvement and development of
an appropriate supply chain system to com-
pete sustainably (Supply Chain Council, 2017)
5.2 Customer Relationship Management

Lawson-Body and Limayem (2004)
identify that CRM is the management of a
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sequence of important events in order to build
a good relationship with customers. Moutot and
Bascoul (2008) portray that the contemporary
economy characterized by globalization,
increasing competition, and advancements in
communications and information technology
are forcing companies to move away from
traditional marketing principles and take a
customer-centric approach by focusing on
CRM. Tohidi and Jabbari (2012) explain that
CRM is one of the most useful rules related
to managers and clients.

Rodriguez et al. (2015), Sirbel (2012),
Grégoire et al. (2006). Saleem et al. (2017),
Charband and Navimipour (2016), Nam et al.
(2018), Cao and Gruca (2005), Sin et al. (2005),
and McEvily and Marcus (2005) represent that
CRM components are related to customer
orientation. Consistently, Lin et al. (2010)
summarized the five components of CRM that
received the most attention as follows:
1) Information sharing - the way companies
and customers share information to make
various work processes effective, 2) Customer
involvement - the company's activities in
relation to customer relationship manage-
ment to build relationships with customers,
3) Long-term partnership - the cooperation
between company and customers to maintain
a relationship with each other in the long run,
4) Joint problem solving - the company allows
customers to participate in the proposal or
collaborate in solving the problem, and
5) Technology-based CRM - the introduction

of various technologies used for better CRM.
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5.3 Customer Loyalty

Aaker (1991) reveals that customer
loyalty (LQOY) is a sign of consumer loyalty
to a brand. Dick and Basu (1994) argue that
consumer loyalty is reflected by repurchasing
from a good attitude for the brand. Lau (1999)
Jacoby and Chestnut (1978) identifies that
customer loyalty is a measure of how
successful an organization's goals are and it is
essential to maintain this customer segment.
Gamble et al. (1989) divided loyalty into
emotional loyalty and rational loyalty,
while Ramaswami and Arunachalam (2016)
proposed attitudinal loyalty. Therefore,
marketing planning should focus on building
loyalty among consumers (Pearce, 1997,
Evanschitzky et al., 2011) since customer
loyalty is an important goal of marketing of
any businesses (Wirtz, 2018).

Evanschitzky et al. (2012) states that
customer loyalty consists of three elements:
1) Company commitment - a state that
involves both emotional and rational referring
to a company in a positive way and the
desire to continue to purchase the company's
products (Strellioff, 2003; Evanschitzky et
al. 2006), 2) Company trust - a confidence
and willingness to rely on the company as
a partner (Ndubisi, (2007); Delgado-Ballester
& Munuera-Aleman, 2001), and 3) Company
satisfaction - the level of Individual feeling
as a result of purchasing quality goods and
receiving good service from the company
(Anderson & Sullivan, 1993; Cronin & Taylor,
1992; Kotler, 2003).
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5.4 Related Research

Recent studies found that CRM has a
positive effect on customer loyalty of
companies operating on mobile services
(Hassen & Abouaish, 2018), manufacturing
industry, service industry, chemical industry,
pharmaceutical industry (Pozza et al., 2018),
and banking services (Santouridis & Tsachtani,
2015). In addition, it was found that CRM had
a positive effect on the business performance
(Soltani et al,, 2018), in particular medium
and large businesses (Kubina & Lendel, 2015).
Furthermore, customer loyalty leads to
improved supply chain performance of
enterprises (Ghasemi et al., 2017; Ghazian et
al.,, 2016).

6. Methodology
6.1 Research method

This study was based on explanatory
quantitative research to study how CRM
affect customer loyalty and supply chain
performance, including the mediation effect
of customer loyalty.
6.2 Population and sample

Business of Juice manufacturing industry
(Business owner Purchasing Manager Marketing
Manager production manager) listed in the
database of the Department of Industrial
Works Ministry of Industry of Thailand 324
companies (Department of Industrial Works,
2020). The researcher took stratified sampling
by area using proportional allocation to select
290 respondents as the sample because the

populations in the subgroups had the same

Vol. 8 No. 1 January - June 2022

business characteristics (Wanichbancha, 2010).
The sample size of this research was calculated
by calculating the sample size accordingly.
The condition for using statistical analysis of
the Structural Equation Modeling (SEM) is that
the sample size is not less than 10 times the
parameter line in the model because it makes
the variables have a more normal distribution
(Kline, 2011). There were 29 parameter lines
in this study, so no less than or equal to 290
samples were required.
6.3 Research Instrument

The questionnaire was used as research
instrument. For the questionnaire, the CRM
items were used from the scale originally
developed by Sin et al. (2005), McEvily and
Marcus (2005) and Lin et al. (2010). The
customer loyalty items were used from the
scale originally developed by Beatty et al.
(1988), Evanschitzky et al. (2006) Berry, (1993)
Delgado-Ballester & Munuera-Aleman (2001),
Anderson and Sullivan (1993), Cronin & Taylor
(1992) and Oliver (1999). The supply chain
performance items were used from the scale
originally developed by Aunyawong et al.
(2020). After the questionnaire passed Index of
[tem-Objective Congruence or I0C, it was tried
out with 30 non-sample managers to check
reliability by considering internal consistency
based on Cronbach’s alpha coefficient. For the
interview form, it was examined by specialists
before gathering data.
6.4 Data Collection

The data was collected from the

respondents in 6 regions of Thailand: Central
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(141 cases), Northeastern (66 cases), Eastern
(37 cases), Western (28 cases), Northern
(12 cases) and Southern (6 cases).

6.5 Data analysis

Data analysis of all background informa-
tion of the sample was analyzed by frequency
and percentage. Since all variables in research
conceptual framework were continuous
variables, the study used Mean, S.D., Skewness,
and Kurtosis to study the distribution
characteristics of variables. The interpretation
of mean in measuring customer relationship
management, customer loyalty and supply
chain performance was considered from 5
levels of estimation based on Best and Kahn
(2009) approach.

The appropriateness of the meta-
correlation was investigated by considering
the Kaiser-Meyer-Olkin (KMO) value, > 0.5, and
the Bartlett Test of Sphericity. They must have
significant statistical significance (Sig.) 0.000,
indicating that this set of variables is suitable
for confirmatory factor analysis (CFA). Multi-
collinearity by correlation coefficient (r) was
used to find the liner relationship between the
variables. The correlation value could be not
greater than +0.80. The correlation coefficients
between variables in SEM not to exceed +0.80
were considered. CFA was used to test the
relationship between observed variables of
13 observed variables and 3 latent variables,
while path analysis was used to test causal
relationship. The model fit measurement
was based on the eight indices (chi-square:

P>0.05, relative chi-square<2, GFI, AGFI, TLI,

U1 8 aduil 1 uns1Ax - Fguieu 2565

& CFl >0.95, RMR & RMSEA<0.05) to test the
consistency of the model based on hypothesis
and empirical data. The researcher used these
indices to validate the conformance of the
model. If the calculated values do not meet
the criteria or are unacceptable, as suggest by
Diamantopoulos and Siguaw (2000) the model

must be adjusted.

7. Results

For testing for measurement model, this
study considered the normal distribution of
values from the Skewness values of -3 to +3
and Kurtosic values of 3. It also found that all
factor loadings of 1st order CFA were between
0.3-1.0 and Cronbach’s Alfa coefficients were
greater than 0.7 ((L=0.83-0.89). These values
were acceptable as proposed by Wiratchai
(1999). The goodness of fit by 2nd order CFA,
besides, was passed in eight indices, as
suggested by Diamantopoulos and Siguaw
(2000). These indicated that the measurement
models were acceptable.

For testing result of the causal relation-
ship model, as shown in Table 1, the effects
of CRM on LOY depicted R-Square of .762 or
CRM explained the variance of LOY by 66%.
The effect of CRM and LOY on SCP portrayed
R-square of 0.757 or CRM and LOY explained
the variance of SCP by 61%.

Path analysis by structural equation
modeling was used to test the 3 hypotheses
comprising the proposed model of the effect
of CRM on LQY, the effect of CRM on SCP,
including the mediating role of LOY on the
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effect of CRM on SCP of Juice manufacturers
in Thailand. The results found that hypotheses
1-3 were supported with the statistical
significance at a level of P-value<0.001.
The t-values of all factors were meet the
acceptable criterion of CR. or t-value>1.96
(t-values = 13.521-20.301), as suggested by

Vol. 8 No. 1 January - June 2022

Henseler et al. (2009). The model fit analysis
results were acceptable (Chi-square= 52.188;
degree of freedom=43; P=.167; relative
chi-square=1.226; GFI=.976; AGFI=.957,
TLI=.996; CFl =0.998; RMR=.011; RMSEA=.025).

The results are presented in Figure 2.

Table 1 Total effects, direct effects, and indirect effects

Independent Variables

Customer Relationship

Customer Loyalty

(CRM) (LOY)
Dependent Variables R? TE DE IE TE DE IE
Customer Loyalty (LOY) 762 .853%**  g53¥xx - - - -
Supply Chain Performance (SCP) 57 88LF*X Q27*** QB4xR* 3 xRk 3 K

8. Discussion and conclusions

The findings found that CRM has a
positive direct effect on customer loyalty
of Juice manufacturers. This is in line with
the hypothesis, consistent with Hassen and
Abouaish (2018), which found that CRM with
a focus on social-focused marketing affects
the willingness of customers to switch service
providers, the level of customer satisfaction
with perceived emotional value, and confidence
in the company. This will attract current
customers to build loyalty to the company
and attract potential customers as well. In
addition, the findings are in line with Pozza
et al. (2018) which portray that the adoption
of CRM has a significant effect on customer
acquisition, customer growth, and customer

loyalty unequally because each company

has different objectives or goals, depending
on geographic differences. The results,
besides, are in agreement with Santouridis
and Tsachtani (2015) suggesting that corporate
resources for CRM is most important since it
has a positive effect on every phase of the
customer lifecycle process. Moreover, human
resources have been proven to have a
significant effect on early stage (initiation,
customer acquisition, customer recall) and
the middle (customer care and customer
retention) of the customer lifecycle.
Moreover, the study found that CRM
has a direct positive effect on the supply
chain performance of Juice companies. This
is in line with the hypothesis and Song and
Liao (2019), which shows that CRM activities

can enhance business performance, whether
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it is sharing information such as marketing,
production plans, and product information.
In addition, Shin et al., (2019) consistently
found that long-term customer partnerships,
such as the company’s commitment to
improving management according to customer
recommendations or providing products and
services according to the needs of customers
in a systematic way, can improve business
operating performance. This is consistent with
Li et al,, (2019) which depict that engaging the
company’s key customers in various company
activities, such as editing products, auditing
company’s operations, and collaboration
between customers and the company can
improve the operational performance of the
organizations.

CRM, furthermore, has a positive indirect
effect on the supply chain performance of
Juice manufacturers, through the mediation
effect of customer loyalty of Juice business
entrepreneurs. This is consistent with
hypothesis and Ghasemi et al. (2017) which
found that CRM with customer-centric
organizational systems allow companies to
access customer data and overcome
obstacles. This can build customer loyalty
and satisfaction, reflecting supply chain
performance efficiently. The findings, besides,
are in line with Ghazian et al. (2016) which
found that CRM in various dimensions,
including internet services, customer support,
and marketing support, have a positive effect
on customer response interms of price response,

brand development, brand preference, and

U1 8 aduil 1 uns1Ax - Fguieu 2565

customer purchase intention, which lead to

higher profits in doing business.

9. Recommendation
9.1 Recommendations for implementing

As results mentioned above, the study
recommends that Juice manufacturers should
mostly focus on CRM in terms of Technology-
based CRM, customer loyaltyinterms of company
trust, and supply chain performance in terms
of agility, coupled with other dimensions such
as information sharing, customer involvement,
long-term partnership, joint problem solving,
company commitment, company satisfaction,
reliability, responsiveness, cost, and asset
management efficiency. For policy recom-
mendations, government organizations and
the private sector should jointly support the
development of Juice manufacturers to have
quality in their business operations, whether
it is to transfer knowledge to entrepreneurs in
the form of training, seminars, distance learning,
etc. The public agencies should provide
advices on effective CRM, building customer
loyalty, and improving supply chain perfor-
mance. The government sector, moreover,
should jointly invest with Juice manufacturers
who need funding assistance and cooperation
between various private sectors to help small
and medium enterprises to promote the
stable country’s economy.
9.2 Future research direction

For further study, the research should
be conducted using qualitative method and

in order to draw expressive conclusion.
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Moreover, in the next study, the data should  future research should consider moderating
be collected from both company and effect and any antecedent factors to allow
customer sides as the results may be different  the momentous findings.

from self-evaluation by firms. Additionally,
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The causal relationship of factors affeeting the competitive ness
development of the traditional trade in Bangkok

Suparp Pongpengl*, Saowanee Samantreeporn2,

Lawan Tonsakulrungruang3, Siriporn Satchanan3

Abstract

The objectives of this research were 1) to study the causal relationship and influence
of 7Ps marketing mix, consumer satisfaction, and service quality that has a causal relationship
to the development of the competitiveness of traditional retailers; and 2) to propose ways
to improve competitiveness. A research methodology uses a mixed methodology between
quantitative research and qualitative research. The research population is a group of
consumers who live in Bangkok in all 50 districts, totaling 5,588,222 people. The sample size
used in quantitative research was 450 people set the sample size were 20 times the research
variable parameter. Select the sample by quota sampling and simple random sampling.
The qualitative research assigned 10 key informants to conduct an in-depth interview by
specific selection. The research tools are questionnaires that passed a tool quality check and
a semi-structured interview. The research used descriptive statistics, correlation coefficient
analysis, Confirmatory Factor Analysis, and Structural Equation Modeling: SEM. The results of
the research were as follows: 1) the relationship study found that consumer satisfaction has
a relationship with the competitiveness of traditional retailers, while service quality and 7Ps
marketing mix were statistically insignificant pairs. In addition, it was found that 7Ps Marketing
Mix, Consumer Satisfaction, Service Quality Direct effect on the development of competi-
tiveness of traditional retailers DE = .291, DE = .276, DE = .308, respectively. 2) The way to
develop the competitiveness of traditional retail stores is to create satisfaction for consumers
by designing the stores or organizing products into categories for easy shopping. A retail store
should be a label showing the product price clearly for customers to choose and decide to
buy immediately; together with customer relationship management and analysis should be

done on the strengths, weaknesses, obstacles and opportunities to adjust the store to survive.
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P2 <— MP 1.527 244 6.262 ok X
P1 < MP 1.116 258 4.322 e #
SC3 < SCC 1.000 - - - -
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