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Abstract

This research aims to (1) analyze of supply chain operations
and (2) compare of internal integration and external integration of
supply chain affecting to supply chain responsiveness. Using the

concept of the supply chain operations reference model that looks at
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supply chain integration between organizations, suppliers, customers
and supply chain operations. Unlike most past research that doesn't
take into account but based on the final result. This research is
quantitative research and the purposive sampling technique was used
in selecting participants in 3 groups of aluminum downstream
industries, which consist of construction, food and beverage packaging,
and automotive. A total of 552 questionnaires were collected. The data
was analyzed using structural equation modeling.

The findings indicate that (1) construction and automotive are
more concerned with analytic of make than with planning processes,
whereas food and beverage packaging are more concerned with
analytic of plan than with production processes due to the support of
internal information systems that help to improve the supply chain
responsiveness. (2) The internal integration factors affect supply chain
responsiveness significantly more than the external integration factors
across all industries. and supply chain integration between
organizations, suppliers and customers also significantly affect supply
chain responsiveness. The contribution of this research will help
executives analyze problems in the industry and can help promote
academic work in improving the supply chain management for

academics.

Keywords: Supply Chain Operations Reference Model, Supply Chain

Responsiveness, Interal Integration, External Integration
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N153nn15tgaunIu (Supply Chain Management, SCM) Jaqdu
ferdusunvunagnéidrdguesgnainnssusiie 9 lagn1sysunis
NAMHALA R SR UUT SN s¥iugsia uazseAUURTANS iowialonia
Tunsudeduniagsia TnsidenlosPanssumegshaneuddnnatsions
lUaufiagnen (Gunasekaran, Patel, & Tittiroglu, 2001)

31nN15U5ELEUIINAUGITULATYIAIUALTINIVOITUIAT
Tngmdsd wuin enudesnsldegiidenluussmalveoglussduiiiu
A1 1 Erusiusiel uasduulihmenesiai 5% deTuly Sesruduinnn
80% oaAUARINITidegiiiounislulsema 11370 3 grainnssu
vwan Usznousnegaaimnssu (1) suneaiis (2) Muems ta3esiy
U391 wag (3) dueueud (Amsakul, 2018) vnliiduanaimnssy
fhinaulalumsfinudu SCM aAseiFajatiuluil 3 gramnssumdnil

Uagvnan 9 Tugeaminssuegiiileninann (1) msdndringau
USasnnaneisussma siliienudeiigadu ) manluaansland
sanfidunulusey 2-5 Yk silidununisuanisiaiuius
getu (3) nslaifiulovieimdsooniavlany vinlduiunaingiud
Liganeananisudn (@) Usunadusaspdadldiieanesioniufeanis
Aty Fadsmansznudentsinasdudidae (ron and Steel Institute
of Thailand, 2014) Winludedinlinguanainnssudossusime

a

MSUIMNT SCM Faflununlunsyssiliuusednsamuazidilug
nsufudssuilovialdguniu luedndsidesldiuivarsds orfiviu
Balanced Scorecard (BSC), Logistics Scoreboard, Activity Based Costing
(ABC), Economic Value Analysis (EVA) vJudu (Batori, 2010) 91A3deTu
ofnladnlvgazsjarhiluiinadwsUatems sanouwn wayeuduniug
vosgnén laildddsfanszuaunismelusaznisysannissauduia 3 de
AB 99ANT FNNABL00T WAaNAT ALY 11388 Kaplan, Robert,

Kaplan, and Norton (2001) figjatiuluiinadwsvnan1sliu nagnsnisasng
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AATEnsruiIunsaniunuagluldguniu nsysaunisvesdate
aely waztladenousnvedldgunuiidsnasienisnevausdldguyiy
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MALAA SCOR Model Afasansnouausdlsguyiu

2. weFsuiisunsysaunnistadenielu waztadeneuen
vosldgumudifinasenisnovausdlaguniu

uuaAn naud uazauideiineatas
1. NM3UIMINLYUNIU (Supply Chain Management)
Wuwwidnnisuinisaiudnvuzvesnisaniugsiaaielv
i ldemnsodudufanssumsgsiafiesdisld Tnsaseunguvihiay

a ¥

AanssuiiAadeslunsndndufandunaneieaslidugni (Kamble,
Desai, & Vartak, 2015) uazSadoulostaudgnaunssusuthfaate
finelsAnyanluguuuuvesduiiliiuguslan (Christopher, 1994)
vdldgumuvesgravnssusgiifissutdasadisldmutunon
nswAneendu 4 @ Ao (1) graunsauduri 1iun nsviimiiesus
venlust (2) granvinssuaqaus uazvasuiavlane Lilenanduegiiden
figslitugy (3) gaanunssunatad oud n1sudnndnfusifedndagy
i viou U Tnslid an uar (@) gramnssutanen Taud win s
d1503Uiigunseing q tieldlugmanvnssusieiiies W drudszneu
vesdeneaiunivuy nszlesegiiilon taila de voslddu q fivide
agﬁLﬁam vJud (ron and Steel Institute of Thailand, 2014)

2. wwIRALUUTIaRd1edInsantunululgguniu (Supply
Chain Operations Reference Model, SCOR Model)

SCOR Model Luuuadniignimuntuluged a.a 1996 las
ﬂmﬁﬁmﬁmyﬁmﬁwwmamu wazladafndvisoanilaguyniu (Supply
Chain Council, 2010) (SCC) waziluguuuun1suszifiulszansnmees
vhsldguniu safanszuiunsmagsiananangntiegidn dinaioiees
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2005) 741 (1) NNSIATILINTEUIUNTITINLAY LY 9113989849 Luo et
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a1

al. (2020) N¥8luNITIMHUAIUNTNEINTIUNISNERLATINISABESI
d1593U (2) MsheTeinszuIunsIam ingau 1wy auideres Wang,
Nguyen, Chyou, Lin, and Nguyen (2019) #ilénsdmidensdaningau
Tugaanvnssumanadn ien1sdamingAuiliviauaau (3) mliaszs
ASEUIUNISHER WU 91U3T8Vee Zhane, Guo, Lv, and Liu (2018) fitae
Tiarlunsudnanas nuszanianlunisuda @) n1sinsies
NITUIUNTAINBUNI0INAIEUAT 19U 911398V Lepori, Damand, and
Barth (2013) U§udssUszansanlaglénissumunvasndislunis
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ATEUINTAAL WU 911388989 Zhane et al. (2018) fivaedaszuunis
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3. N1YIUINI9NLLUNIU (Supply Chain Integration)
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ANLLWIAR SCOR Model

4. ﬁ'qﬁﬁ'mauiinumamwwqﬂvmu (Supply Chain
Performance)
n13inaussausvedldgUnIu Ae N1STANATNEYDINITINNTT
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Chain Responsiveness, SCR) A113t59v8lgguniulunisdnn ngau
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dielkdianumanzay vuidediAviiedieldianun 552 F1ee19
Usznaudie funoaine 181 §a0819 fuemns iadesdy usstus
188 #10619 wariu LU 183 F0g19 uaznguiiegeiililunside
Junisdudegrsuuuiangas lnedwlvgdudumiaddans wazduims
vosgnamnssudugnounuuasuau Fsfieandlaluviidldguuves
gAA WIS ULUVAB UMY

inFasileflilunnsise

wuuasunmuseenidu 4 dau fadl (1) dogartiluresgnou
WuUaRUAUlAKA WA 918 AnUATNELTA N1SANYY Auve Ussaunisal
nsiheu wazseldiededeiiou (2) doyagnanvnssudiléeaiidely
nsudn Tnefllidenszyndugnaimnssuiifnoutuuaouniuviiay
iiofazanunsanennsdndunulundazndugeaivnssuld (3) s
nauauadlggUNIUAUKLNAALUUTIABI19BIN TN uUlgg U
famun 11 §2us Tnsdedarufuuuvinassafiuduvudinesy
(Likert Scale) 5 526U Usznaudeiuusdunals 43 4o (b1-b43) Tneidu
Ao1ufidenndosfundarfuusniunisadl 2 way @) Jun was
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ATI9EOUALATIVEN DI ImamLLwaaummlﬂimmmmmm’au
3 VU m’gaaammmwmmmmmwaqLuam mmmamamauuam
WAZANYNABITALIUVDINI

2. nMsnadouAdou (Reliability) TnenArduussans
woaw1 (Cronbach’s Alpha) wazldinasiseusuiinnuinnda 0.7 (Hair,
Black, Babin, & Anderson, 2014) dsnan1snaaaulaa Cronbach’s
Alpha 1A 0.7 TeruARUANSIS7 2 Yo 3 NANNAIMNTTY

nsAATIEvtaya

foyaiildannisiudeyais 3 gramnssuargninaninees
FEANTIATILNTMNTTAULT 19U NMTUINIIANLT ArFepazuatoya
vl ilethdeyaluifudssleviddeludiudu q audeaiisnnudesi
funanifedliingreuuuuaunuiivsraumsnilugnannsudiinds
vhunneifiedaniuasied 2 wagmiesgiteyaidioyunu e
ANUFUTUSYDI8IAUsENOUTDIRYTAILTENITIATIEILUUTIABIEUNTS
Tassad1s Tnesmunsedutioddynisadffisesu 0.01, 0.05 way 0.1

wazannsaduauiwanatsiululdaznguanainnssy el

o

nan153deesursluwsasnquanamnssulitu Tuudasladevesnias
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N71593tAT1 AU TIAT AT DD lAYBIHUUFD UNIY

%Total Cronbach’s

Factor ) Reference
Variance Alpha
1 MTIASIZRNTEUIUNTINUNY 77.74 0.904  Trkman et
b1. Mauuulagly SCM al. (2010)
b2. Mauaulagldanuansalunisiiils
b3. Mauuulagldrannisaiflunisaianisal
bd. Maurulaglivayaangnen
2 mleswinssuiumsinmingau 80.34 0918  Trkman et
b5. mnuduTusTudnwareee s umaenans al. (2010)
b6. MUHUTIMAUINNIBLER ALY ALAENTIANTS
b7. Sudlefudnmansiens ilewaunuMsInmIngiu
bs. finsinUszansamnvesdnnaisions
3 MTIATIZANTEUILAINGR 78.24 0.906  Trkman et
b9. HINTYIAUINITUALUTLANUIUNUTEVINUAUN al. (2010)
b10. Fn1sdmanununisuandulszdmniou
b11. In15IAN1sUHTAMUUEUNITHE
b12. IN135IUTIUTOLARNUIIULATAITINITIANITANAT
4 MTIATIEHNTEUILNTINGS 86.60 0.922  Trkman et
b13. ﬁmiammmaﬁwL%mﬁmdaﬁmal,aawiaqﬂéﬁ al. (2010)
b14. fnsasradausuna@udidivian (Out of Stock)
b15. finsldn1susmsnisindmunedu
5 MTIATIEUNTEUILANTENAL 88.33 0.933  Shaharudin,
b16. fnsamadauiunamuesdudii Retum Tan, Kannan,
b17. fnsas1aaevavnueduAT Retumn and Zailani
(2019)

b18. In1MsIdRUTTLIANAUTUA
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N1534A 31 TTEA 1NN TINAL AT DB YWY UADUNIY (918)

%Total Cronbach’s

Factor ) Reference

Variance Alpha
6 WUINNATTUIUNNTNNGIND 84.82 0911  Trkman et
b19. N192790KU Supply Chain 9aviAIBLONENT al. (2010)

b20. NMFIAUTLEANTAINUTLLHUNLIATNTEUIUNNT

b21. wWunszuumssng 4 fieglu Supply Chain

7 myatduayuszuudeyaniegly 83.72 0951  Trkman et
b22. spuutayasedsunszuIuns Supply Chain 16 al. (2010)
b23. szuuteyasesiunsvuaumstudunisdedels
b24. szuudayasessunisianisnmsimmiedusla

b25. spuulayasedsunseuIunIsHaala

b26. szuudeyasesdunszuiumInnmringaula

8 msysanstaduneluy 79.38 0947  Trkman et
b27. nFEUWMINUNLTUTEANS N NTR al. (2010)
b28. nszuIUMsTAMIngAUTUsEAVE A MR
b29. NszUILMSHARTUSEAVEANIA
b30. NszUILMsIAATUsEAVEAMTIA
b31. N3rUIUNIINIgIARUTEAVBANTR
b32. msatiuayuszuuteyaneluiiuszansamia

9 MIYIUINITGNA 76.13 0.841  Yu, Jacobs,
b33. finsdnsriuteyanisnainvingndman salisbury,
b34. gnAndnlaldin1sAANITainNABINSALA ?;Odlg)ms

b35. BaAnslakdsdayaununisuanliiugnAmen
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%Total Cronbach’s

Factor ] Reference
Variance Alpha
10 msyimmﬁwwmmaa% 84.18 0.905 Yuetal
(2013)

b36. Funateieeivanlaudsoyaidinisuan
b37. Fwwansieasliudsloyauinaduiang

b38. aadnslandanisaanisalanusensingau

11 msnevausdldguniu 79.64 0.935 Hwang, Han,
v o a X oA Jun, and
b39. szzIaINIFIAMINgAUSTUNILAY ’
A Park (2014);
b40. S¥YLLIANTZTUIUAITNAMSITUNI LA
Qrunfleh
o 1 a 14 YV Y 1
ba1. nsdndsdumlitugnAniinaunsesialnan and Tarafdar
b42. NMSIANSEUAIAIARITIUTLENSAINUINTU (2014)

b43. saAnsiiusEAnsamanTu ilvignAanela

31n915199 3 deeuwuvasuaudiulngegludunigiang
AUsYsTUlY fuszaunsalnisvienudnlvguinnit 10 U Swaungy
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(Y 1
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NQUSTIDENTIUNGINE TIUNIN FINUY UazUszaunI1sainIsiIeIy

GHE QRERINGGH] U Seway
bWA Y 347 62.86
YA 205  37.14
douaw e 228 41.30
AUTH 324 58.70
RIGAIR NS 59IHANNTT USmIsEAuNans 496  89.86
HUSYNSTeAUge 56 10.14
Usvaumsal AU 10T 171 3098
sy Hnni1 10T 381 69.02
nau Auneasi 181 32.79
QUMY ANUDINIST LATBIAN UTTU TN 188 34.06
AUEUEUA 183 33.15
HaN133Y

NSNAFBUANUAFIUAIGUUUTIABIAUNITIATIATIN AIUATTI
7l 4 fuusvesmstvueauRgiuiinuduiusasmunseukuAnued
el uarldvinisusuusaguuuluing wielvideyadimnuaanndas
fudeyaiBeuszdny dsdeinfinnumnzaueglusziureudied Tneilen
RMSEA = 0.119, CFl = 0.766 waz TLI = 0.750 wuin Jadeiidenasionns
mavauadlgguniuuIngn Wiy 0.521 Ae Asysun1statenielu
fjaudundnlunnnduenamnssy wasnisatuayusyuudeyaniely
psAnszLutladefiislunmsdidununieluveudagnduenamnssy
Thinsnevauesldgunuldadu Tasunisiinseinszuaunisuan
1NNIINTVEUTUEAAMNTTUATUNDATI UAZEUEUA dIUQRAIVNTIY
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roadeiinavesiiademsysannsdedunelufidamasie SCR 1nniingy
9RANMNIINBY 7 LAzmTIeTEiNs e IngAutasiuIMInsEUIUMS
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a
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G]"Ii'?\‘]‘ﬁl q
KANTTUIEAIAIN MUY TI80IaUNTTIATIAT N
NAUYAAINNTTY
e
faustagy Uszuna D ajmj .
. ALGEAN LATDIML YIUEUA
AT v .
U55991009
nsysaunnistadeniely
NN 0.188 *** 0.216 *** 0.211 *** 0.029
MIIAMTINGAY 0.076 **  -0.060 0.140 ***  0.199 ***
A1SNER 0.204 *** 0.255 ** - 0.009 0.495 ***
ARG 0.005 0.072 *** 0.014 -0.044
BUINNNTZUIUNTT 0.098 ***  -0.051 0.064 * 0.304 ***
N9EINI
QREGIMIGIIEEATT 0.321 *** 0.305 *** 0.463 ***  0.276 ***
Joyanelu
N3IAMIINOAU
ANTEAU 0.262 *** 0.213 *** 0.267 *** 0.207 ***
MIHER
A15IAE 0.447 *** 0.279 *** 0.590 *** 0.316 ***
N39AES
ANTEAU 0.538 *** 0.629 *** 0.566 *** 0.295 ***
N1SYSAINITANAT

w0

ysannsladuniely 0639 % 0508 *** 0.944 *** 0,442 ***
NsYsUNNIsTnnaIeLees

ysannsladoaely 0921 % 1181 * 0.946 **  0.620 ***
nsnevauedlggUniu (SCR)

yimmﬁ{]ﬂ%’amﬂu 0.521 *** 1.059 *** 0.428 ***  0.209 ***
Uﬁmﬂmﬁ@ﬂﬁﬂ 0.207 *** 0.338 *** 0.126 ** 0.071
yimma%’wwmmaa% 0.114 ** - 0.047 0.238 ***  0.056
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aea yysen 5793 dunsladnn neuna Junsladn inws1 maaugdl

Anfad quedsiung oueudnd gassudey afesyuin amdya uasdylud dsiAsugne

A5 4
KANTTUSEUIIAINIULUYTIANTUNITIATIEI N (98)
NAUYAAINNTTH
faundsUady wailhzmm D ajmj .
A133U NBEAIN 2PN YIUYUR
U530
11U (N) 552 181 188 183
Loglikelihood ~ -20827.39 -6464.99 727716 -6239.55
Chi-squared MS ~ 7409.71 %% 475136 ** 470525 **  4588.16 **
Chi-squared BS 28948.2 *** 12916.27 *** 12933.89 *** 964331 ***
RMSEA 0.119 0.160 0.156 0.156
CFI 0.766 0.675 0.679 0.572
L 0.750 0.652 0.657 0.542

v o W

vge: * Idedey

o w

0.1 ** fiddnfny 0.05 *** Hrlpdrdgy 0.01
drungugnaiunssusueusud Jauluiinisysannistede
melunnge Wiy 0.209 TunsuSudsanseuiunmsndn sukuuLenans
Formunasig q eflagdsdudlitugnalfiiadu daunistinse
nsrUIUNTIndeAuifiAUsTanaAnay ludawadenisysannisiade
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anUs8Ha
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WUIAA SCOR Model (Supply Chain Council, 2010) Lazainalaunsise
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Trkman et al. (2010) uag Kasi (2005) fissunefsmnudaniuslunszuoums
A5z Mulumenssuaumsiassinsuan inendideniudfay
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ﬁmﬁu‘kmamwu’%msmu Fsaenndeafunasuidoves Hasibuan et al
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Iﬁaﬂmumnmmmamﬂivm‘wau 1 FadenndosfuniAnvosnuidedl
71 MsUFuusalgauniu Asazdosinnnuiivesnisndn n1siam
Fngivu uazmsdndadundn wszluaimadi q vesmsiiauuszavsam
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Uadbednaiideddymuinaii

foifiaasetu grawnssuiinissausmgudeyalilunisuiulys
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fianian aﬂmuwu%aﬂamammmuu 5 19 (Gunasekaran et al., 2001)
Fansefumanisfnwlueidded miﬂiwsﬂmesyammwi%qﬂmu
tu ajatulufimsysannsdefonigluiibunszuaunsiesesing
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Giannakis, Spanaki, and Dubey (2019) 715231 Mna1u13asuiaim
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