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Aims and Scope

NIDA Business Journal (NBJ) is strictly
committed to upholding the research
and publication ethics. The journal may
review by editorial’s board and readers
(at least 3 from internal and external)
aiming at providing a national forum for
effective communication of innovative
research findings that contribute
significantly to further the knowledge
in business administration and its
related field. Hence, the target audience
consists of academicians, business
administrators and practitioners,
industrialists, researchers, students,
and NIDA Graduate School of Business’s
Alumni.
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Objectives

NIDA Business Journal (NBJ) promotes the
diversity of author’s origin and editorials.
The scope encompasses an original research
study relating to General Business, Management
and Accounting, Management of Technology
and Innovation, Marketing, Strategy and
Management, General Economics, Econometrics
and Finance field of study. Book and article
reviews are published by editor’s invitation
or discretion.

NIDA Business Journal is currently published
two issues per year, in May and November.
A special issue is foreseen with a high degree
of appropriateness. NBJ is operated by NIDA
Graduate School of Business Administration,
an AACSB accredited institution since 2013.
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An Investigation of Provincial Birth Rate in Thailand

Sunti Tirapat*

Received: July 23, 2024, Revised: August 22, 2024, Accepted: August 26, 2024
Abstract

This study aims to 1) compare the birth rates and socio-economic factors as well as national
governance factors of Thailand with other ASEAN countries, and 2) analyze the provincial socio-economic
factors influencing Thailand’s birth rate. The research is an empirical study using panel data from eight
ASEAN countries and provincial data from 77 provinces in Thailand. The findings show that birth rates in
all ASEAN countries are continuously declining, in line with global trends. Thailand has the second-lowest
birth rate after Singapore, while it also has the second-highest death rate. Therefore, Thailand is likely
to face a labor shortage unless the government implements clear and effective policies to address this
issue. However, it was also found that national governance positively affects birth rates. Given Thailand’s
lower governance quality compared to Singapore, and the fact that even Singapore has not been able to
implement policies to restore its birth rate to previous levels, this raises concerns about the capacity of
the Thai government to manage this issue effectively. For provincial socio-economic factors influencing
birth rates, it was found that population density and the number of factories per capita have a positive
relationship with birth rates. In contrast, factors negatively related to birth rates include provincial per
capita income, the proportion of elderly people, the proportion of female labor force, and the suicide
rate. The findings of this study further enhance the understanding of population changes, offering
valuable insights for policies designed to slow the decline in birth rates, which in turn affects the labor

force and future national development.

Keywords: Birth rate; Thailand; ASEAN
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wenantiu tisliiudnuaeiiluvewusasUssna (oyal wa. 2565) ms1efl 1 Ifkansanmemg
PULATEENA (RERSUTIATINEM SnTINMTRULIMNGATYEAY) N15lETenIASENIIMUENTSaNEY Waviviluay
s35InAUIaYeINIUnATessEINA finsznusemnusiulavesussnaumnluifeivanunmlunsshsdnueny
Tuowian sluiigreradsmarievimurlumsiignld Taedudivand l6un aunmvosngdedsdu Jssaninmns
UIMsvessy Anuiliaiesninnemsiles vantasssuwaenstsdulingming nsaiugunsase uagmsiiides
TunsidensgunauasausuiingeusoUsy vy wulUsenae e uiinnuraINYaneN a0 TUELATEEA deay
wazsIIINALIA WU AnlUsTnandueiinaniudervseelavesUsvyinsasds 82,807 (neaans as0.) Tuveusdi
fuyndiseleiiies 1,759 (aeaans @50.) wazdnlusiisssuniviavesszmalufifiang o gunn @addin 100)
gniusviinisiideslunisidenssuiataranusuiaveudeUsemvu dwduyywaranddvilsssuniviaves
Uszinaraudineii

mnfinsandnuazUszmalne ulssmaniseliussnnsgadudidu 3 sesandsaliuazanaie
witdanmaAulamaasugiafivhiign Tsedesuguamlndidssiunia@ousinindsals Ysemelned
syiusTTInAvIafiegluseiudoutnsmasuanuiiaiosnmmnanisiles msruaunsnain waznsiides
TumsidensguianazanuiuiiaveuseUszvmu fe fudoglusziuuszana 30 910 100 Wewisuiudsalus
AFasnaAammety wuilnefiszdusssnAviadivinindsalusluyndunuiildnandedisiu G
dsalusanansavraesnsnaieianadls wifdaliannsafislisninsiiandumeglussdurestdtinounth
Aodszann 9% 16 axveuiulovisvesislumaiiudammadelilidesie it q fdsalusidulsamadissuna
fiusyAvsamm (Government Effectiveness) gaflanluondou fufuisoraduniseiniisguialneasanunsad
dlenglunsszaenisanawesdnsmainliegisdugring mowultusmaduduiliely Tuewaniiliu
Usimalngonadussimaniisnsnmsifaiianvesondeuld Ssdsozdmansznulunsaudednsinisidvle

'
al

MUATYFIANATARDELUR

uIEJmsmsauuauuiuﬂsumnﬁuaﬂmaaaaﬂiﬂsmmmLLmaaﬂLﬂu 2 ngunan A LLmﬂﬁmwmmu (Financial Incentives) uay
Iﬂﬁqmﬁﬂwmmmﬂmmﬁmmuuamﬁauma (Work-Family Initiatives) mwﬂfamqmmu Taun mﬂmauauuauu (Baby Bonus)
miammw LLaumﬁm&Jmaamamuwaamﬂa ﬁ’J‘uIﬂi\‘iﬂ’]iﬂ’]iﬂ’N’WLLﬁuﬂﬁ@Uﬂi’) o msmwmwamiﬂaamum KarN13aINa
{9 9) ‘1/|LﬂEJ'Jﬂ’Uﬁﬂ sam/mm?msmaawaqmﬂammaaﬂ (Childcare Subsidies)
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A5l 1 Anvaislasvgianasdinuiiieadesweseden

MITNLANIKNERSTINIETINRETY FnsInsulamaaTEgie MslETenasEnwuassagy wasaviiay
s93InAvnaresnsUnAsesUszMe (Governance Indicators) fusing 4 YesUszmmeBeuifnwvesd 2565 a0
su1Aslan (World Bank)

Iy | fealus | Buladi@e | sna@e | Geauiw | WaUTud | ann | duyw

NANNUINUIATIUADI

(GDP Per Capita) 6,909 | 82,807 4,788 11,993 4,163 3,498 2,054 | 1,759
ABaaNs &@50.

BMINSHAULA

MWQLﬂiwﬁﬁ‘ﬂ 2.60 3.65 5.31 8.65 8.02 7.57 2.71 5.24

(GDP Growth) 5a8ay

FIHINYATUAVAN
#99 (Health
Expenditure Per
Capita) Aoaans d@se.*

219.0 | 2,638.6 101.6 215.2 83.9 98.6 37.7 40.5

AYIANINYDY
ngUavenuy
(Regulatory Quality
Index)

58.49 | 100.00 59.43 72.64 36.32 53.77 | 16.04 | 25.00

AYANINYDY
ngvedsiu
(Regulatory Quality
Index)

58.49 | 100.00 59.43 72.64 36.32 53.77 | 16.04 | 25.00

AYUUTTANTNINVD
%’gma (Government | 58.02 | 100.00 66.04 79.25 59.43 56.13 30.19 | 36.79
Effectiveness)

FURANUTLEDYTAN
1119015181949 (Political | 31.60| 97.17 29.25 51.89 45.75 20.28 74.06 | 44.81
Stability)

pdrandRsIIULaL
nstaduldnguune | 54.72 | 99.06 45.28 68.40 | 47.64 33.49 | 2358 | 21.23
(Rule of Law)

fiin1sAIUAL
ﬂ’]i‘l/quﬁ@ (Control of | 35.85| 98.58 37.74 62.26 45.75 33.49 1981 | 991
Corruption)




01SaNSUSHISSSD UM
1dUR 35 (2024) : TnUEU-WOFPMEU 2567

A15197 1 dnwausiasugianazdruiiierdowwsedeu (so)

Ing | Aealus | Bulali@e | wnade | Geawia | WaUTud | a1n | Auyw

futinnsilides
Tun1sidensguiauay
AUTURAYDUHD 31.40 | 44.44 52.66 47.34 13.53 43.96 | 4.83 | 13.04
Uszv1vu (Voice and
Accountability)

Hilengunndt 65 T
(Population Ages 65
and Above) Sovag
289U5¥Y1NT

19.80 | 21.00 8.40 9.30 11.50 6.50 5.30 7.80

* Uszanadlagnis Interpolate a1ndnsn1silisuudases 2 Uneu minlifideya

maadl 1 lsenudeya o Y we. 2565 iisdiien ielvilmnudlennuduiusszrinatadoirsugio
deru uazsTInAuiavesUsemaiandy Jaldvhmslinseilasaunisonnssndeyanuuaresssimaeideu
Tutas W, 2550 9 w.e. 2564 Fauanawalilunsed 2 uagliinsussanamaruianainunsgiu (Standard
Error) w0sduusanslagds Robust uay Cluster Standard Error (SE) Tunaduid (2) uag (3) muddu Tnesa
wulUseinaendsuiiineldszavaianuduiiusmeauiusnsniaie waelauddianldaeniedu
assasauUeINAsgiinnuduSsuInAuiinal wilifdedAmneada

AusutaTenianusssUNAUIaTRIUSEMA NUINRYRANUTERYsAINNI9NSElee (POL) wazAwting

o o a

fdsslunisidensguiatasanusuRnueuRaUsEY 19U (VOICE) HAMUduiusnIaulIniudnsIn1sin Nseau

o3

'
aaady

ANNWBNUNNERANSeEas 99 uanantu Gmuldwtiuseansnmuesizuia (GOV) Innuduiusnisuiniuy

'
aaady

gn3INSAn NszduANUWetuNadaniaray 95 1aesau Kan13ANYINUIT UanIINTITeN1LATYTAIL
TademamnusssuniviamsunasesniivesUseimadudeiumsiignuesuszrnsiulssimaendeudnime Tud

(YY)

daluidumsfnuladenaasugiouazdinunidninadusnsinsiinvednesedmin
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AN NLERIANEUUSEENTVBIEUNITONDBEANUALNUSENTINSAANUTINUNAA AIUTHU AB BRTINTTHAN

5180 (1) vosuseima oy (livuuglunazidioun) Tude wa. 2550 fs w.a. 2564 FudsBase (vasUneunth

t-1) LA srelduseaninisenia (GDP Taenisiiu) s1ed1eduguanses (HEALTH EXP) asnmuadng totadu

(REG) UsednBnmwassguia (GOV) wafusnmmienisdled (POL) wanlifsssusasnsdsduldngmuny (LAW)

N13AIVANNITNITA (CORRUP) msiiideslunisidensgunauazanusuiaveusayusessu (VOICE)

fauus (1) 2 (3
(NGDP (t-1) -3.45%% -3.45%% -3.45%%*
(-3.27) (-3.07) (-6.49)
HEALTH EXP (t-1) 0.0007 0.0007 0.0007
(0.481) (0.566) (1.60)
REG (t-1) -0.030 -0.030 -0.030
(-0.567) (-0.800) (-1.16)
GOV (t-1) 0.129** 0.129** 0.129**
(2.06) (2.02) (2.97)
POL (t-1) 0.124%%* 0.124%%* 0.124%%*
(5.11) (5.45) (7.22)
LAW (t-1) -0.090 -0.090 -0.090
(-1.31) (-1.03) (-0.945)
CORRUP (t-1) -0.142%* -0.142. -0.142
(-2.13) (-1.97) (-1.33)
VOICE (t-1) 0.166%** 0.166%** 0.166%**
(4.50) (5.12) (7.54)
N 119 119 119
Adjusted R® 0.691 0.691 0.691
Country Fixed Effect N N N
Robust Standard Error N Y N
Cluster Standard Error (Year) N N Y

*E% O ARITYAUANUTRNIUNSADAT 90%, 95%, LAY 99% MUAIAU
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2. Jadamaasugiauasdnuiiidsusuasosnsmaiiasmesiminvasine

duiuanmansifevinvesmsinvifieliinnudlasanmainsefmiavesinelutsiiium
PN31971 3 uansaRRBmssanvastoyaiiuys (Pooled Panel Data) Mlilunisiaseviaunsanns Tngsaumud
fuvstiminszaeiiaeuasnaslsifiaud (Skewness) inniin sniueamuuiuvesUszang (POPDEN)
fifedgenindesidudlngil 75 (P75) msdsesivsafinvesaumsanneslumsnedl 4 aedutil (2) uaz (3)
THnnsuszanumAufianaInuIAsgIu (Standard Error) vesdisz@vslng3s Robust way Cluster Standard
Error (SE) madnau

{a & v o

NANTI9N 4 wuheindulseansiiluauiudnsinisiinvesimin nllseauanudedunainseay 95
w3ogand1 loun s1eldsieriy (InGPP) dndiudgeeny (AGING) dndiuusaanuans (LABORF) dns1n138nfiniy
(SUICIDE) uaneindeniniussansiiseldgadidnsinmaiaiisinnit wazdulusumedminifidndiudgeeny

WsolldnduLI I UanTgRTdwalTlgnsINISAATA N Tanidnsnisefimegednaliiisnsinis
e dnsuAduuszansiduuinuasiissauanudedunvaiiffosay 95 vseaendn leun AnuruILiuves
Usg9n3 (POPDEN) uardnadiudnuiulssnuseuszyns (FACTORY) drudafeilifianuduiusiudnsnisiia

a819ilddAgY AD LEUANEINIUAIUIIBTIY (NPOV) tazdndiudiuiwinseussving (TEMPLE) v093313n

M99 3 ADATINTTUU

i a o ' - ¢ - ¢ s ¢l
ANTUARIALRAY ANgeEn A1egn AesiBudlngn 25 (P25) Wesilusdlnan 50 (P50) Wesidudlnei 75 (P75)
wazAnUeauuanasgIumuiseyludussdeuisie

Auedy | gegn g P25 P50 P75 | Andeauu
INTFIY
BIRTH RATE 10.26 26.16 4.35 7.65 9.32 11.76 3.75

GPP (Per Capita) 155,618 | 1,060,571 | 16,582 76,138 103,684 | 168,026 145,563

POPDEN 240.21 | 3,631.21 19.27 82.55 122.37 170.85 474.92
POVLINE 2,595.31 | 3,308.50 | 2,082.77 | 2,387.54 | 2,587.76 | 2,7182.29 247.38
NPOV 0.10 0.54 0.00 0.04 0.08 0.14 0.08
FACTORY 0.06 0.79 0.00 0.02 0.04 0.07 0.08
TEMPLE 0.65 1.32 0.08 0.40 0.72 0.89 0.32
AGING 0.15 0.26 0.08 0.13 0.15 0.17 0.03
LABORF 0.33 0.37 0.25 0.32 0.33 0.34 0.02

SUICIDE 6.95 19.76 0.30 4.93 6.65 8.53 2.93
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wansAduUsEANSIIaNnIsanneuANduTusInsINIRndulaTensiuasugiakasdinusiedaninves

e Tuaaa w.e. 2555 89 WA, 2564 FUsay A 9nsInsins1ed () faulsdase (Weslneunti t-1) anui

seybiludiusedeuiside

fauus (1) 2 (3
Ln (GPP) (t-1) -0.727 -0.727%** -0.727%**
(-1.75) (-3.55) (-7.03)
POPDEN (t-1) 0.001 0.001%** 0.001%**
(2.30) (4.58) (7.40)
Ln (POVLINE) (t-1) 3.85 3.85 3.85
(1.03) (1.56) (1.22)
NPOV (t-1) -2.37 -2.37%% -2.37
(-1.39) (-2.01) (-1.23)
FACTORY (t-1) 5.56 5.56%*% 5.56%**
(2.27) (2.59) (4.21)
TEMPLE (t-1) -0.021 -0.021 -0.021
(-0.010) (-0.026) (-0.042)
AGING (t-1) -09.4%* -3, 1%%* -43.1%%
(-4.06) (-7.72) (-2.26)
LABOR (t-1) -49.4%* -09.4%%* -09.4%%*
(-4.06) (-6.83) (-4.38)
SUICIDE (t-1) -0.096 -0.096** -0.096***
(-0.857) (-2.41) (-2.84)
N 769 769 769
Adjusted R? 0.524 0.524 0.524
Region Fixed Effect Y Y Y
Robust SE N Y N
Cluster SE (Year) N N Y

* EK O L AEITEAUAMTRNIUNSADRAT 90%, 95%, WAy 99% MNENU
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n1sanusreuazasUna (Conclusion and Discussion)

1. #aveINsAnyUieuiisudnsnisiinuazdadennassugiauasdiauvesUssmalveiuusemelu
91dou wuismsuAnvessemalusdeuiiuunliuanasegisreliomnussmadenndosiuuunliiuveslan
UspinalnefiSnmmaiaiididusuiy 2 sesndenlus Turmsdetuiidammameiigadusudu 2 dafy
Usemalneiniagdsrauiulymnsnaueauidussnuegimandedild vnnadgdliiulevieidaa
Tunsdanisiutgmnisdsunlamnsdulseens LLazf]mumﬂfwﬁgﬁLﬁﬂﬁﬂﬁlﬁﬂﬁ%ﬂdmegﬁﬁ]‘uaﬂlm
fevnediisannmaiulniiianluusinussmaedousgulinaosadiudnluowian uenaniu nsilve
fissnnivanmsunasessemamnidselusluyn q du lnglanzegsdwnunriiiefiosnmmansidies
AN Tetady wagdszansnmvesisuia wiiddsnlufiiulsemanldnszminuagneneuuditym
Fasnsifnvesuszansunegedeiiles uafdsliaunsailiusemandumniidnsnisifalussuidule
(Wufeafunansussmaluglsy) dufuiahldisdetiafnruausavesszualunsanisdymns
Wanuuadasaisszansidanududeutdifesnsdussansam

NP neidaitlaaunsannes wuihneldrervesemaliaudiusiBsauiusnsnmaiin

a a

aemndpatfuLARTIUssmalfaL LA elFs Ussmamadivdeimsinugs shlviaunsaussnouondn
uanthufienadesnisausuiiaseuluntiiinisaugs Fdddesunsdnaulaliagn wansdnwiaenadosiy
N135AN®I WU Jones and Tertilt (2008), Tarca et al. (2022) uag Doepke et al. (2023) m‘iﬁﬂmﬁﬂ%ﬂﬂﬁﬁl%}amﬂ
FusTINNALIE (Governance Indicator) YesUssmalinansznuesasnIsin Inefuiauiuamansies
wazlufimnuguuse (POL) avlinsiidedlunisifeniguianasanusuiinvaunadseyivy (VOICE) wagavil
Usgansnmuesizuia (GOV) dianuduiusniauiniugnsinisiin el e hmsiivszmesinnsunases
wazssIINAvIaTa Yilissnsuiinnuileigavatuvesnazdimnuduegildluounan Faduildeiide
fumsiignuesusznslulsemee@euls Tudsgiuifiiuandslifinsinuniifortodaonss widnisfinw
Fideulossenindasnisinuarauldwindiey (nequality) wagnisifies wWu Bhattacharyya (1975) wax
Sommer (2018)

2. MInMslegitadaiasvgiaasdsauifidviwaresnnaiinseduiminveding wudseld
Jeninsion (GPP Per Capita) fanuanuduiusynisaudiudnsinisiin donndesiunaveslszmalus1@uy

o 1

Tasunaznsfinuilusiiadszine (Doepke et al. 2023) WWulunudiniall dndnggaeeny (AGING) uazdndiu
= = v o cd & v o a A A o =3 N o Aoy
WSUARS (LABORF) dlanuduiiusmiuauiudnsinisiia nsiansiinisviusnniy viedsauiiliaiene
Turunnlideiumsiign deandesiunanisAny1ves Lal et al. (2021) vesusemalunlinguudiin daunisi
WugnIIN1sEdInNg (SUICIDE) Nilanuanuduiuslunisautu sl eratlesnandwminninisaiinmegs
agfouan nvnedspunliuney dwalivsznnsludadulalunisiign dmsuladenmuindinanisuiniugng
mainfedndiudinulsanudeUszeing Ml o1aldumsiziinisilssnuannagieuditonarenisdneu

Fan13AnwIUeY Iwasaki and Kumo (2020) wundanlsidiaudiAgynauiniusnsnsiialusade
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uenNGU MInuIAETLLLTeUsEYNsTnav s N nAnfsduty mnfianadiaa
vuuyesUszansduiudsiiasiounnuduiies (Urbanization) fissannsuanninmstnensunn Hadina
Foudafiu Adelman (1963) uag Lal et al. (2021) finueuduiusiduauwsiissduanuidosiumadin
Aouthes agndlsfna SdeuiramuiuresUszvnsassieudslonalumsdisnu msiiasisalan
visoflgunulegendoiinzay favasandosiu lwasaki and Kumo (2020) uinndesfnvesdeyavesine

ylldanusavinsieseilulseduiiuiule

GELY

msfilneiisnanisinfianasegisdeides waglud wa. 2564 [WudusniidruunsnevesUszine
wnnhdnunadaduadusn mnuuliusesduieaduiely devdswadensmaunuussrusesszine
warlufigmaznsznusednonmmaivlawas i maassgialuewian uATeidunsinuidsydng
Wisuifisudasniniauazdefenaasugianasdenumatinefuusamdluon@ou oduuumadesiuly
msUszidiudnenmeedineuarliiaszsitedefisiavinalunisinuasasnmaiinsssuiminvednelngly
Foyawuualuzadd n.a. 2555 fs n.a. 2564 ioaanutiladiuinisiulgmsannaisianaweslne
\lasnnnisiseiuimindianuunndsfunsiuassgiaasdeay Jeiliamsodlatiymisnsniain
flanadlufiffinseunquanntu Tnesaunisfnwmuihsgldreriamuduiusifauiusnmnainuesussmea
91U wazdanuInUadeniamnusTsuniuia (Governance Indicator) Y@eUsEmAiINANINUINAUEATINITAA
dmsumslinnesitademenuasvgiadsauiidvdnalunsivuasasnnaisveding wuirtadefisiaviua
Tumsausiednsinisiiin fAe Teladainseia (GPP Per Capita) §nsinnsaindane dndiugaens uasdnaiu
wsseans drutedefifianuduiusnisnin fe SunulssuseUszeing wazanuvuuiuvesszynslu

F9130

Uszlavinanninagldsuainnisiae

a o o o a I oA Y % 1%
ﬂ’]iL‘LJaEJ‘LJLLUﬁWINIﬂNﬁi’NUi%‘U’]ﬂi‘U’eNl‘VIEJVIE]G]iﬁﬂWiLﬂﬂaﬂm@EJNm@L‘Ll’eN U52NaunuNITNINE

Y
danwrgeeny vilim1aaussau (Labor Force) Y0eUszimAanas Fansenudemainsnanuasinniuanunsaly
nsudsduresseme dwalvmsasaiulanmansugisanaddueunan wavazdmadounduninlinasgiidym
MEUNTARY FeBsazvibiussmaliaunsadnwinissydivlamaasegialidadesninld n1sinsen

@

o a -:4 = i = <, A a a o a
E]G]i']ﬂ’]iLﬂ@LUSEJ‘ULWUUﬂUUigLWﬂiuﬂQN@WL‘UU‘U‘Q%LU‘HLL‘U'J‘W']\?WSU'JEJLﬂillﬂ’]iﬂigLNUﬂﬂUﬂWWﬂﬂqugLﬂiﬁﬂfﬂJaﬂ

(]
Y yal [

Ingluewen wazdelvignieitemsinuuloveasevtindedymil wenaniu nnsidyminisanasves
o a & A Ao v v Ao a a =% v Ao s

snsnsiinlusesidutou Wleuie wazunsnislunisundgymniusednsnmisiodlanuasiuuosnsiu
(Holistic Approach) msfinwadenisinuasugianasdnuiidvnadesnsnisialuszaudmia Wuns
Hediuanudilamsunsiisunlamsiulssrnsuliiiasouaquunniu Fazsilulszlesinouloue

PP ULITINUEAEASHAIUNUSEALTgagunalU
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Jorauauuy

NNaNTITeINgUaiauauUY il
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Abstract

This study investigates the moderating effect of corporate governance and ownership structure
on the relationship between cash holdings and firm performance. The factors of the study include
corporate governance, state ownership, family ownership, ownership concentration, competitive
conditions, and economic conditions, by considering a sample of publicly listed companies on The Stock
Exchange of Thailand from 2011 to 2020. The dataset used in this study comprises 4,611 observations
from 483 firms, which were examined through fixed-effect panel regression analysis. The results of this
study show that the factors of economic conditions and family ownership do not significantly moderate
the relationship of cash holdings and firm performance, which differs from the hypothesis. Meanwhile,
the factors of corporate governance and ownership concentration exhibit a negative moderating effect
on this relationship. Furthermore, the factors of state ownership and competitive conditions positively

moderate the relationship of cash holdings and firm performance.
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uni (Introduction)
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wu2AAAILUIANAU (Moderator Variable)
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s2UeUI5798 (Research Methods)
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fuulfunvzazautuaniosas Tuvahgiiuusvniaiunulagasouniviseussnndseauaududnves

o a ° & . . o = | v v ada o
ATOUATIANRZAYANRUAATILIUNIN UBNIINT Gedajlovic et al. (2012) dafnwimuingievuiiisnuianiuay
Tuuidmaseuasaiinnudululigeavazautuan ienausslevddunuunndu Mt 3wiauuRgiui

H3: AanuduanvealaensauasIidnsnaldenniusaAUduNusveIN1509ATRLIUAALALHANTS

AdunuYesianishudieau

N13N3¥ANAYKNBYU (Ownership Concentration)
= v v 1A o = o Y o
mnefansigtevuselngiiduiuiesiosseuazegludnumznszand 1ag Ozkan and Ozkan
(2004) AnwmuimansgandvengudienuyisliginnisAIuAumInensuazlisusmnalumMmaudenaln
nsasiadeuneuen luuaedl Hu et al. (2009) syyinnisnsyanivesngudneiudwanusienanissenau
Aans WesngieviuilaanslunismuauazdnuInensiiionnIsTuNMIas§uIINT AU IadauuRgIud
Ha: n13nsEANFIveIneuilBnsnalemAudeANdTuSvINTToATRIRUAALALHANTALT LY

YaenanshuTieau

f1122N15U899% (Competitive Conditions)

910 Competitive Rivalry-Based Theory ﬂmmjw'fusluﬂf:juqmammiuﬁuﬁﬂLﬁmmmﬁaﬂuﬁmms
ety Feinasifntusunduamamnssuiiutetuiuegnasuuss Wosmnmndesnsasrsanuuanssivinie
Autaudraniiinalisnofigedu erndentsdiiiums inenudesiaganmsooivugduddldviolsl Serolfiin
Aruifunusonszuaiuanuaslsvesiie Faustmasieshmadisesiuanliifioassaulfiuieu feiu
Wonaziaundnsdiast vieflelilunisasululasiisll  deaseariils mauiondsesiuanmninguds
o1vdsnalfAslontalunmsuteduld fedusBeismnigiui

H: nsudsdulungugmanmnssuiiduduiidnsnadaifudennuduiusvesnisiionsosluanuay

NaN15ALIUIILYRINANTThUTeUIN
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n122AT¥ENA (Economic Conditions)

Ngudiginsassghafeiumemyuisuresnziasygialuszogeng o fifinsedeulmiuasady
Ui Tagluwsiagtisagiimgmsaiiuanssiulunuaniumsaimansugia Jaldvsnaesyiutaznsiivun
ulsneiioliuanvesfionisunnstediu wu luteidimnuiunu viernuliuiusugs egrslutiannsiasugia
annRY *IBLUYININGANITRU WU MUITeTad Song and Lee (2012) Anwinudmasaindnganisiululewdey
U'%ﬁ’mﬁam%z:wﬁwﬁ’ummﬁumuuazmmmLLuuauﬁqnéﬁu fnaviliussvndlugluededtuandisesly
Wty é’qﬁu’ulﬁﬁqﬁqamﬁgmdw

H6: n1eiAs¥gNInnnesiiBnsnaleindusenuduiusveinIshansolduanasNan1sA LY
YaafansludeuIn

fiauwusnu (Dependent Variable) uazaaulsdd52 (Independent Variable)
nsAnuiUsyneusiesauusaa Tud Return on Assets (ROA) Return on Equity (ROE) uaw
Tobin’s Q FunanmsnumuIssanssufiisitadunsinanuduiusvesiuandunanisusenouianis
Ing ROA 9nUAn®1909 Alnori (2020) tag Yun et al. (2020) ROE 21n91u@nwved Alnori (2020) waz
Nisanart (2017) tiag Tobin’s Q 21N9UANYIVBY Martinez-Sola et al. (2013) ag Rumpaporn (2016)
drumulsdasy laun n1stionsesluan (Cash Holdings) 1n8a1nnNTNUNIUISINIIULAZIUITY
fiigrteamuiniinisiadinisiensesiuanlunansuufn dddufidditeidendredamuanuidelueinan
Journal of Finance ¥89 Almeida et al. (2004) uag Bates et al. (2009) FldnaruFuansedunsngsau
(Cash-to-Total-Assets Ratio) lumsinennistionseaiuan InednduiduansodunsndsudunislufdTaiid
mATennedentdnsluusanalneuassinasyine W Rumpaporn (2016) Martinez-Sola et al. (2013) uax

Yun et al. (2020) {Judu Feialaelddnsndruduantassionisiieuwintuansedunsngsiy

fuUsaauAl (Control Variable)

nsAnuiauatiatoinmerosidniiieadestunanisduiufoms Ssdndugjimuauduiug
Fauansenansuszneuinislueidderouniil Yseneuludae

Wnvesuden (Size) Wutaduddglunisaiiiueu (Paniagua et al, 2018) TnansAnwdiuluegy
seuaNNdTLSIBuInvewInLarnanisUsEnaUAanis iesnudtnualvgazdanuvainvane
annsolfinaluladdiduuinnsslsatu

MITviauTeus (Leverage) msdelunanfiimuuddningnuanuduiudidauinveanse
wildulasnanisUsenauianis (Margaritis and Psillaki, 2010) Tumsndufiunis@nelunainiaswauIny
auduiusitsauveanseniiaunaznanisusyneuionis Lﬁaamﬂﬂsziwﬁwm@ﬁmmﬂﬂaﬂLﬁuaﬁufjaw
IfUssutiosniduyunrandsamisniaiu (Le and Phan, 2017)

Temalumsifivlavesudim Growth) mdereunihidulngmenuihmaduliadudodleduideun
furan1sUszneuianis esnuitmisnmnmsavlafiaaniigaazaiisdldannlendlumsamulueuan
11n%u (Le and Phan, 2017)
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nsasuludunsnddfmnu (Tangibility) Anuduiussenisnsamuludunindddmnuiasnanisusenay
Aan1sTuegiviuenlddunindiivssaniamiieda mnuseniiussansanlunisdnnisdunindazdma
TAnAuduiusludwInseninsamuludunindddinuuarnan1susenauianis (Hasan et al., 2018)

LUUdINaRsaunIsanaay (Panel Data Regression)
I:lRMPERFORI\/\ANCEit
=P, + B,CASH + B SOE +B,CGR + B FAMILY
+ [350WNCONit + [36CO!\/\CONit + [37ECOCONit + BSCASHn X SOEit
+ B.CASH x CGR_+ . CASH x FAMILY.
9 it it 10 it it
+ B, CASH_ x OWNCON_ + 3. _CASH_x COMCON.
11 it it 12 it it
+ [313CASHit X ECOCONit + BMSIZEit + BlSLEVit + [L’)MGROWTHit
+ [317TANGit +8&

A15199 1 MFIRATWaTEILUT

P2 LY Yy a
UD dssan N133INAN BN

a 1 a v ¢

ROA Faulsnn | dsndiu Alsans siedunindsiu Alnori (2020)
Yun et al. (2020)

ROE faulsnn | dnsndiu Alsans siediuvesdiionu Alnori (2020)
Nisanart (2017)
Tobin’s Q | MUY | NasImveyarInIuIIAInan fugaaudnyd Martinez-Sola et al.
YOWUAUTI soyarmudnyTuesduningsiu (2013)

Rumpaporn (2016)

Cash flsdasy | ONTIEIURUAN UaETIINTTIBUYINREUER Almeida et al. (2004)
poAUNING I Bates et al. (2009)

SOE fudsiiu | anududivedeesy Taalasunusie 1 Wzl QR
MINNSENTNNTAGENUTIIAUSBEaY 50 MUz
wazunueie 0 Tunsaldu .. 2561

AZILUUNNSANAUAKANINTT TRAlABWUAE 1
mngnindudueglusuiuves Corporate
Governance Report (CGR) uazhnusag 0
Tunsdidu

Phattrapong (2017)
Lamida (2020)

CGR AdsAnnu
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A15197 1 MFinAkasiILls (M)

o o Yy a
E) Useian N133AA 314989
FAMILY fuwdsiiiu | anududivedaeaseunds Jarlasunusie 1 | Poza (2010)
mndugsianideuegatossesay 15 lngaundn | Sirirath (2014)
lunsauns 2 AU 3BUINNINT LazunuAIe 0
lunsalduy
OWNCON | shudsiiiu | n1snseandvesgionu Seuazuasdnuiuges Warissara and
HaeviuTelvg) 5 duduusn Yordying (2019)
ComCon | fawdsmiu | anndznisudedu dnAlasunuaie 1 mnu3eniy | Jisaba (2020)
aglunguanamnN T tuTuLse (aglunguien
HHI LivAiu 0.2) wagunuiie 0 Tunsaldu
EcoCon faulsiiu | ameasegia Taalasunusie 1 mnduliiia | Jisaba (2020)
AILATEgNanney AsUNI GDP Growth Anau
Ansafiuag1atios 2 lnsuna wagunuaie 0
lunsaldu
LEV fuUsrIuau | SrsdI nilAuI dedunindsiu Margaritis and Psillaki
(2010)
Le and Phan (2017)
SIZE fUsAuAl | aaN1STNSITNYIATEIFUNI NG Paniagua et al. (2018)
GROWTH | siuusaiuny | 8nsniegaznisidsuulasveisenuigsel Le and Phan (2017)
TANG fuUsauay | dnsauiiau 1a13 gUnIalans Aefuningsiy | Hasan et al. (2018)

Nan1sAan® (Results)

N1FAATIEHTINT T

\Wumsuanideyadsafifvessuysusazd liun Anede (Mean) Asisegiu (Median) drutdeauy
11M3374U (Standard Deviation) Ineidunisuanatisdnuazvestoyalunmnitng suulfsdnwaenisnsgaieda
ULENIRHG %qmmmf\i’wLLuﬂGﬁa;JUaéﬁ’wialﬂﬁ 1) muUs9ase (Cash) 2) susanu (ROA, ROE, Tobin’s Q) 3) suus
Afu (CGR, SOE, FAMILY, OWNCON, ComCon, EcoCon) wag 4) ﬁ?LLUiﬁ’JUF’]N (SIZE, LEV, GROWTH, TANG)
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A5199 2 FADRADINTTEUUN

Variable Mean SD P25 Median P75
ROA 0.0369 0.0582 0.0070 0.0330 0.0643
ROE 0.0797 0.2710 0.0188 0.0900 0.1680
Tobin’s Q 1.6439 1.5889 0.9186 1.2034 1.8282
Cash 0.0757 0.0857 0.0209 0.0489 0.0981
CGR 0.6446 0.4787 0.0000 1.0000 1.0000
SOE 0.0085 0.0916 0.0000 0.0000 0.0000
FAMILY 0.6156 0.4865 0.0000 1.0000 1.0000
OWNCON 0.6252 0.1698 0.5086 0.6396 0.7482
ComCon 0.2772 0.4477 0.0000 0.0000 1.0000
EcoCon 0.6016 0.4896 0.0000 1.0000 1.0000
SIZE 22.4400 1.5320 21.3190 22.2310 23.3550
LEV 0.4377 0.2194 0.2613 0.4407 0.6040
GROWTH 0.0918 0.6277 -0.0770 0.0350 0.1517
TANG 0.7070 0.4991 0.3294 0.6619 0.9955

A5AATIZRANUFUNUSVRIAUUS (Correlation Analysis)

a ¢ Y2 = o a £ o v s g | v o & )
WNANITIIAIIZHAINATIN 3 LLam‘L‘Mmummawszamamuwuﬁ FATUNITUIUDNANMUAUNUSVDIA LU

Tngnuudiaziifudsvanggnianuduiusivegaildeddynieads wilinuimduussantanduiusves

AulsglaniaduussavsanduiusiBadunsdusziugs (@nndi 0.7 vietesndt -0.7) uenainil Ssaunsn

fsanlaanal VIF Aeriildinssiuanuduiusvediiuys wuiiAn VIF vesiudsynsadiantdesni 5

wansfemnuduiusveswlsiegluseauund ilianunsaasuladnlifidaymn Multicollinearity
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A153LA512% Panel Data Analysis

MsleTEiAIEaTeINSUSTINIAELUsEAVBIng T Hausman Test 1lesannsiiasesitoya
WUU Panel Data #8738 OLS aglaifinsmiupuiladaneusniioniennumg (Heterogeneity) Uaausias uem
Tuvauzdl Fixed Effect Model aziimsmuauiladuneusnaunismsnnnes Mudsmsusnlsifuuysnuna
wazdlduiusiufulsdase @i Random Effect Model agiinisauaudadanigusnaunsmsnnney dauus
meusnagldduiusiuduwlsdasy

NsNAARUNTERNITFULUUNTIATIEVSENIN Fixed Effects Model %58 Random Effects Model
ausavilalesldisn1snaaau Hausman Ineflanufgiuin Random Effects Model isinzaunan Fixed Effects
Model #1nein P-value Hoendn 0.05 axUfiasanufgiunanuazazlinisussunnmisiewuy Fixed Effects Model
fifiumnzanlunsiienegitoyaunniuu Ssmamsvagevannsnasunslddmae 4 fed

=] a ¢ o a Lo A
19199 4 N1FAATIEVAMUNNZFUVDINTUTEUIUAFLUTEENTAIE IWEJ’JS Hausman Test

Test Cross-Section Random Effect

Test Summary Chi-Sq. Statistic Chi-Sq. d.f Prob.
Cross-Section Random (ROA) 120.81 5 0.0000
Cross-Section Random (ROE) 54.01 5 0.0000
Cross-Section Random (Tobin’s Q) 38.40 5 0.0000

WNaN1INAHdU Hausman Test
NN 4 wuTmndnUsuiasauufigiundn deiiun1sliis Fixed Effects Model Falwisfimnza

111731 Random Effect Model

A3UNaN13ATIZALALENTINANDULNUAINEUNTNETIU (ROA)
suNAgIuil 1 nshifuguaiansiiaddvnadeiiudernuduiusvesnisienseaiuanuazsanismiiuay
Y94AINTIUTIUIN

Tngannms1sil 5 nuimsiiuguaiansii (CGR) fiavswadshiudernudusiusvasnisionses
[Fugn (Cash) wazranisiuiunuvesiants (ROA) Tubsau Tnefidndudseavivinty -0.0412 namidomn
Uiiiinsdiuguatemsiifinisiensesiiuangardsnalsiutninanisiuiunuanas feduisliansns
pewsUaLLfigLARls

@

aunfigiui 2 anuludwedeesglidninadsiiusernuduiusveinisiensosduanuaznansiniuay
Yaafan1sludeuIn
Tnga1nmseit 5 wuaneududivedlaesy (SOF) fdvswadeifuseanuduiusvesnisiionses

[udn (Cash) warkan1saLbuaueasianis (ROA) Tudauln Ieedadulse@nswiniu 0.7825 nanimayin
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v o
=< v o =

vsgniidenududvedeesgiinisionsesduangeavdmaliuitniinanisaniunuiiniy dauiweusy
anufgunaald lngainissanssuiineites Boardman and Vining (1989) lafinwnuinusendeulnglae
SyunausvauiuussaninmuasUszdnsuaiisninfewisuivuienenyuy Tusaed Heracleous (2008) uag

o [

Ang and Ding (2006) l9s1esunaanslu@uinlaeudsnisguradudvesidunsldaninudsmeonuuluu
299 ROA wag ROE saufianisiiugua lnslunsdvesiglamialulsswalnenduifivws 1 Ussmelueds

3

o v '
v aaa o A 1 a

NANUUIENITUUITUNNNITAENIUSTIAMAD SIS sUURnasnaninaeilunisdndedannvinli

1% '

Spavialausslevimioguiwenenvuy wazddlisgiamnaalswianlasueygalimduguaguusidu

<3 Y Y
£

NUSENDUNISLONTU PIAIHNanaUseaNsAImNNISAILTLUNRNIS

hY)

f157197 5 N1SAATIEALALDATINANDULNUINNAUNTNESIU (ROA)

(1 2 (3 (4) ©)) (6) (M
ROA ROA ROA ROA ROA ROA ROA
Variable FE FE FE FE FE FE FE
Cash 0.0360*** | 0.0361*** | 0.0428*** | 0.0337*** | 0.0295*** | 0.0335*** | 0.0348***
(0.0008) (0.0008) (0.0000) (0.0019) (0.0067) (0.0019) (0.0015)
CGR -0.0034
(0.1163)
Cash*CGR -0.0412%*
(0.0025)
SOE 0.0386
(0.3957)
Cash*SOE 0.7825%**
(0.0002)
FAMILY 0.0009
(0.8136)
Cash* FAMILY 0.0224
(0.1324)
OWNCON -0.0109
(0.2629)
Cash*OWNCON 0.0615***
(0.0001)
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7157197 5 N1SAATIEALALDNTINANDULNUINNEUNTNESIN (ROA) (519)

(1) (2) (3) (4) (5) (6) ("
ROA ROA ROA ROA ROA ROA ROA
Variable FE FE FE FE FE FE FE
ComCon 0.0029
(0.3383)
Cash*ComCon 0.0512%**
(0.0029)
EcoCon -0.0003
(0.8028)
Cash*EcoCon -0.0066
(0.5817)
TANG -0.0130*** | -0.0127*** | -0.0125*** | -0.0131*** | -0.0130*** | -0.0130*** | -0.0141***

(0.0001) (0.0002) (0.0002) (0.0001) (0.0001) (0.0001) (-3.96)
LEV -0.03177%%* | -0.0314*** | -0.0359*** | -0.0317*** | -0.0315*** | -0.0318*** | -0.0315***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
GROWTH 0.0090*** | 0.0090%*** | 0.0090*** | 0.0089*** | 0.0090*** | 0.0089*** | 0.0090***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
SIZE -0.0121%%* | -0.0122*** | -0.0111*** | -0.0120*** | -0.0118*** | -0.0119%*** | -0.0121***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
R-squared 0.0554 0.0585 0.0603 0.0558 0.0588 0.0574 0.0554

Observation 4,611 4,610 4,610 4,609 4,610 4,610 4,610

*EERE || Qe * LLamﬁséwﬁ’tgm&aﬁﬁﬁss AU 0.01, 0.05 wag 0.1 MNa1RY, () wansAl P-value
auufgiun 3 anududvedesaseuasilidninadaiidureanuduiusvenisionsesduvaniaznanis
fluauresianIsiugaau

19815197 5 wunenuduiivedeeasauasdy (FAMILY) lufidnswadaridudeaainuduiusves
AM3DeATIRUAR (Cash) LAZHANITATILIIUYININTT (ROA) NaNAansAUSIadanuduiweslneasauns

fimshensesiuangilidwasionanisaniunuvesiants Aviudsldaunsovensvanudgiunaald
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AUNAFIUN 4 n1InsEandveiievuilBvsnalsiiuderuduTusUeIMINonTeIRuARKALNANTAILNY
vaafansludeay
1g1nasNi 5 wudNsnsandiveddieru (OWNCON) idvsnalieiiuseaudiiuseinis
floATeduan (Cash) Wagnan13AtuaIUYeeAINTT (ROA) luidsuin lnelamdudseavawindu 0.0615 na1ife
mnuIEnninsnszantivesteuiinsionsesliuangeazdwmaliusoninan1saiiunuiugu Faagunneig
a Aoy 4 9] ., ' A v aa ) vy v a a
nauuAguiald uilioiunisld Tobin’s Q aswudwnnusenininisnseandvesiieviuinistonsealuangs

v o

srdmaliusniinansaniviuanasmuanuigiunnsll dsaglananissiely
AuuAgun 5 nsudsdulundugeamnssuiuduiidninagaindusenuduiusveinishensesduanuay
HaNSANYeIRanIsludeuIn

U ! U v 6

Tngainaseil 5 nuimsudsdulungugmamnssuiidadu (ComCon) fdvdnaBeinfusenuduiug
yoansiionsealiuan (Cash) wazsanisdidunuvesians (ROA) luideuin Tneflendudszansivindu 0.0512
nanfemnuitneglungugnamnsmdiinswisiuiiduduiinisionsosuangeazdmaliuieninanis
fudunuiisty é’qfuﬁwau%uamﬁgmﬁﬁqﬁ Wil 210 Competitive Rivalry-Based Theory nsuastulu
naugmanssutuinneliAnnindes feuinasfndutungugramnssuiuseufiuogasuuss Wesnnmn
fosnsadrsauansndliviledudauds awieailidns Sawenlumsdudunis waznelfiAnanudesi
swannsalevuzguidlaviolsl JsnelmAnanuiuinudenszuaiuanuaziilsvesgsia Feuitmazsoninig
dsosiuanliifiernaliiuTevlunmswiedu litgduiionsfaundndusivieiioamululassnslnl 9
Wiearsrarls vinuTTndsesuanlifiosmeniesninguds enadsmalmdelonalunisudeduls
suNAgIuil 6 nnslaswgiannesiidvEnalsiiudenuduiuvesnisionsesduanuazantseluay
vaafansludeuIn

Tngannansnadl 5 wuinnnziaswgRaannes (EcoCon) hifldvanaidaiudemudiniusvesnisiionses
(fuan (Cash) wazransifiuauresions (ROA) nanfenisitudsmiinisienseaiuangslurisnmsiasugio

annoslydmasionan saliuauveianis Awiddianunsasensuanufgiunall

ayunan1sAasIzilagdnsnanauwnuaIngdIuvasitioiu (ROE) wag Tobin’s Q

NANIN 6 WURATNEASIUALNAFIUIIAY laun n1snIeansavesieiu (OWNCON) ddnswa
a o w1 o o ¢ a a o a a ., a =
FaifiusernuduiusveINIThionsesdiuan (Cash) kaznan1sailiuauresianis (Tobin’s Q) Tuidau lagdl
AANUSEAVEWINAY -0.5736 NnaAeMINUITENATN1sNTEAndIvestevuiin1stienseaiuangeardmaliuiun
fuanisasiuauanas dauiseeusuaunigiunasld Inganissaunssuiiieatos Ozkan and Ozkan (2004)
Anwinudnisnszandivesngugtenudiliiinnisaivaunineinsuaglasugunalunsvauideanalnnis
ATRABUNTBUBN Tuvne?l Hu et al. (2009) svyitnisnszandivesnduriioviudsmanusianan1susenauianis

WesngfevuilaaniaiuanasdnrinanisidennssunsuasiuIns
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nsanusreuazasuna (Conclusion and Discussion)
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Abstract

This research aims to study the canonical relationship between factors affecting the using of
virtual office technology and employee engagement in the transportation and logistics industry. The 400
sample were selected from employees working in the transport and logistics industries whom working
under virtual office policies in Bangkok and its vicinity by convenient sampling method. The authors,
questionnaires were used to collect the data which analyze by using descriptive statistics as frequency,
percentage, mean, standard deviation and the canonical correlation analysis.

The results showed that the factors affecting the use of virtual office technology were very high
correlated with the organizational engagement of employees in the transportation and logistics industry
(canonical coefficient of .727). Factors affecting the use of virtual office technology canonical weight was
between .538 and .811, with the sample most concerned about Perceived of ease of use. The factor of
organizational engagement of personnel has a canonical weight between .564-.764, with the sample
focusing most on Stay with the organization. In conclusion, in order to implementing the policy of using
virtual office technology in the organization. Executives need to take into account the ease of using
information technology in the operation of personnel, facilities and resources that will enable personnel
to complete their assigned tasks effectively. Therefore, employees should embrace the technology as
a tool that supports their job performance, creates job satisfaction and ultimately leads to employee

engagement with the organization.
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uni (Introduction)
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g3 (Johansen and Euchner, 2013) wnanlumssiiunumsgsiadasimsiasuadly Guinsuilduuain
mﬂ‘mmﬂwm&Jmamiﬁﬁ’wmﬂizqﬂmﬁlﬂumiﬁwLﬁumumqqiﬁwm@'ﬂ‘ﬁu (Lubowiecki-Vikuk et al., 2023, p.2984)

Hagtiunsuimsnuresesdnsisdnduiiazdeninadesiiors 4 WhuUszneusaulunisdniuau
iloganidliesdnsanunsaduiiunuldedinnd annsanovausssomaasunUasndaundounis
gaRaee 4 Ifeehaiuviaei Instamzanuinovihmaeluladuasiedosdiosunenmazmnmesunisioans
Wudefiademansenuliiuiwinienisuimsauresesdnsduegrwnn Tnoemenshasedeasiiussuy
Buwmesiils vilanunsadifeeyaldnasaiian a'qmaiﬁﬂuﬁagj‘vmiﬂammmamﬁ9363135qﬁu159613a3m3ﬂ
59957 aqﬁﬂigsﬁaLﬁaLﬁuﬁqmmﬁﬁmﬂaamﬂiu‘lagmiﬁamsma'ﬂﬁ Suhwaluladnnisieasuazasauna
dhsndszgndlilunmsimuaszuumsuiiRnumeluesdng ileaisnredesiirensmevausinsiasunlas
FannBetulunesdng

TudsemmanigowinuazngulsemailsglsUldfinmhssuumahauidangu Wy ssuunsie
nslna (Telework, Remote Working, Virtual Workplace) Fadussuumsynanuiiannsalimineuanansayinau
Tuanwiisulduenmionndtnanumdn Tnevhausiunsidineluladasauma drunelulsvmalneesiu
wiluefnazdldiinsiierszuunisaumslnauldunnidn waiiloussmelneUszauivaniunisainisuns
syunveadielaalalsun Covid-19 sausrasans® w.a. 2563 3eldinsiorsyuumsiaumslnadnanusuly
orlumstiudansunsszuiseddsasingnn videiuszawusnilneBeniustsiatnin Work From Home

a |

Tundyuveaniagsia wigsiadiuunnazdszaviulymnisueimvemalsenaunislutdisaniunisal
Tain-19 wigsiafidnnduladumntuaumsturaeluraedu Jiaslildiaeifegsianisvuds wio
gaavnssuladadind suidlesnanmadsuwameinssuvesiuslnaiifentodudeig 4 aindesmsooulat
1nBeu (Marketeer Magazine, 2021) adﬁﬂsqﬁﬁaﬁﬁwLﬁuwumw’huﬂﬁﬁuudﬂLLaxT,a%aaﬂétaaﬁmﬂ%ﬂﬁﬁwm
malnasaufunisveniluditneu wie Hybrid Workplace wardinisliuleunsnmsiaudsnaaseieands
ety winseiaanunisalnsunsszuiaveslsnand uiutazauguussads mssuduuloviensihay
fithuasuliAndeiidond dwinnuaiiouads (Virual Office) IAnTunelussdng dsddnnuaiouads
Wumshauhuiueayaainsvesesdnsitlisududenhnuegneluanuiiiedtu wiliineluladnisdeans
visoduwefilndundudenaslumsaunmstszaunuiaznsUoRnusuiuvesynains ilvinsufoinu
lussuuresgramnssuladaindisulinisianimalulatiaiouateunndeiy

dnluguuesweaninay mshaumslnaausatisananueienldiflowSouiisuiugiivihanud
d11n91u (Mann & Holdsworth, 2003) u,asé‘fdmm*ma@LL‘Nﬂmﬁumﬂmuu,azLﬁ'mmaiwdwq%%ml,asmiﬁwmu

(Work-Life-Balance) TiiuAniina1ula (Sparrow, 2000) msvirunislnaanunsafsgauazsnwindnau lned




01SaNSUSHISSSD UM
1dUR 35 (2024) : TNUEU-WOADMEU 2567

nsfnwnuin esdnsildszuumsihnumslnalisnsnsinumiinnuganitesinsilileld uazwuimidna
ﬁixﬁummaﬂﬁuﬁiaadﬁﬂi (Employee Commitment to the Organization) Lﬂlugﬂsﬁu (Igbaria & Guimaraes, 1999)
FomniiifededaruadafiosAnumssviatadeitnadonslineluladdnauaiiousietuauyniy
sossAnsvosmiinaulugnamnssuvudazlaiading fivihaulussuuddnauaiioussahensinsgs
dusgdvsanduiusanlulieon euuumidliesdnsssfansuiatadosing q fdwasonissiuelu
dthanaiiouass uarlfidunmdumsdidunusasiandinnuaiouatdisenadosiunsdsuudas

vadlangsnatutigtuuazeuraneg1aiuss@nsnm
1QUs2aAYaIN15IY (Research Objective)

1. ieRnwidadeninasenisldinalulagdiinnuaiionass uazaugniusiossinsvaantdnauly
geamnIsuvudsasladasnd
2. Wadnwanuduiusanludaeaseuinetaseninasanisiwmaluladdinauaiiouass wagay

a ¢

uniuseasAnsvasminnulugramnssuvudasladanngd
a v . .
TIUNTIUNNYIVB (Literature Review)

1. wurRaigatudTnuaiiousse (Virtual Workplace)

Nilles (1988) Lﬂu;:JLauaLLmﬁmmiv‘hmumﬂﬂa (Telework) luauusnlud a.e. 1988 wazenaiinis
Lﬂ?iau%'aL%‘&JﬂLmeaﬂﬁﬁ’amuéﬁﬂfciniﬂmuqﬂaﬁa 979 Remote Work, Flexible Workplaces #%® Virtual
Workplace #i3un1 dndnnuaiouads Sansufofnumslnaomeiind iy fuundandnde msiiesdng
fulsuglviypannstienudemguiuaniuiilunsujoRauammihiivesmuieslsoidasy lidazduitiu
$rupms Funul a9 uagidenarslunistaglinisufiRnuiululfesnivssaniam Aemalulad
A3aUMARNN 9 (Grant et al., 2019)

TunsUsggndlduloviedinnuaiiousieiu venanesdnsazdendiiuulevisfinaifiuguuuy
Tnel¥nsvheumslnatomn ssfnsdannsadenieglidinnuaiiousssduuidmvemsujifnures
YAAINS 130138N31 NM9IURUURENNETY (Hybrid Workplace) nanafie iumsiunalulagdinauaiioussa
unliluvisdunu vieliuitRnuuisiounelddinnuvesesdnssiiunsvhnunslnaandeaniui
Tagoradunsimuaduiuiu nan viedlusmsuftifnuanaaudiin q Tngssdnsieadelvguitfnu
Judidenies Aaunsavildwuiientiu (Blaique & Pinnington, 2023; Maharani, 2024)

drineaiiowasweninazgnldlunisujiinumuuniug Senunsalilunisasiiinanuaiiouass
(Virtual Team) fuasnBnvesmissumsessdnsla 4 idesuftinusmiudungy damsliinaluladansaume
asediinnuedousduasiunuatiouatiiuluesdng SieliAnusslevdlunsuimsianisvesesdnslu
viannvianesnu Wy msaadurulunsiiiunu esannsanasesmslivineinsdinnuvesyaains msad

ANUVAINTANEYRSIUMEluTnunIIaInnsanReulrlunsufuRnusasunuimedinnuaiioudss



NIDA BUSINESS JOURNAL
Volume 35 (2024) : June-November 2024

wazliloinANUvaINVaNe YRS sUlUNgNNUINNAY Azdwmaliinnsiulseavannlunisdndulavesiiueu
VAEYU LUBININTTIUTINLUIANKALUSEAUNTAIVRIYARIN TN INVAIEUINTY LagNInunina It esiy
a0 ARaUTEEMEAMNTIINUTEIUARINTUALBIANS I TINE Y dawalinauitanelalunisviay

1nnBatulundensu (Debbie & Carol, 2016)

2. wwrRnfigafungAnssufidediineuaiiousss (Attitude Toward Virtual Workplace)

MM EANOANTINAMLEY (Theory of Planned Behavior: TPB) fithiaualng Ajzen Tull a.f. 1985
I#iaBuret wefingsy (Behavion) fignuanseenududusauan waun (ntention) Feitiady 3 Ussnsiia
avisnadensneliinianu lawn iruafdenninssu (Attitude Toward the Behavior) N15ARBYALNGNET48Y
(Subjective Norm) kazn135uiAuannsalun1sAIUANNgAnssH (Perceived Behavioral Control)

(1) VirnuafsdongAnssy (Attitude Toward the Behavior) sneiia msﬁqﬂﬂaﬂizLﬁumaﬁuadmm@?ﬂﬁ]
uansngAnssuty q dufnnanudefiunaveamananangingsy nanfie mnyanatudaIded
nsuanmgAnssutuudazldsunanauiunsuan yaeatuieeiuuliufiaeiviruafifdengfnssud
Tumamsafudon nnyeeatuliaudeohduanmofinssudundiag i sunanisau fazduulduiiiviandls
Giawqaﬂiiuﬁ?u (Attitude Toward the Behavior) #slums@inundinauaiiouaimuit anudevietadefidma
soviruaRdedinnuaiiousiaiunniadevdn 3 Usenis e (1) ns¥uitauselend (Perceived Usefulness)
(2) m3Fuitiannudrelunsly (Perceived of Ease of Use) uag (3) Anstniula (Compatibility) (Clark Il &
Olfman, 1999) Tneiiseazidensail

1.1) mfuieusslon nslfaudunsiuivesyrratiszuuduastieilinemsufoinuresn
Fiu luseiuresminaumneds drdnnuaiouniaardealinudofansausyinfuresuUsvauaudita
TuszAuveivhaumingis drinnuaiiouassdigliaunsamuaugniedla

1.2) Mmsfuiiennuielunisly seduanudnfivesudazyanaiinanisionisidssuuiieed
msluiide lidudeu lifeddamumeenlunmsianudlann Wudefeiiidinddnnueiiousiaiy
g1ulgANUarAINFerltvIelyl

1.3) anuindule lunsliidutiadefiinnissuilunnumnzanvesdinnuaiiouaseiBaveu

aonndawsarulatugldanlumusing 4 vveld

(2) M3ndoEALNgNE1sBs (Subjective Norm) msfiyamaiuiussnaduandsauviongusnsdaiiday
ddrowlunsiivuanavidolivanmgfinssutu 4 (Ajzen, 1991) Inslangetstenulnddnlfvmeinssudy
viamemislimuanamginssudy yaaatuffuuiliuiizedosmunasvhnumginssududie Tnetiaduden
YousTiRgIUNguEsBaseenidu 2 fu fell

2.1) UsTViIRGILIU (Work Social Structure) 1uiladefigjaiuluiimssusuesynna Renfuyena
duluiivianu fie vimihau wleusiwau wazgnifes nanfe Bsnguénsdeidvinaviernuddnysenisinaule

1nle ALAIR i NN Avviintusardwasanisinaulaseddnaualiouasanntusie
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2.2) ussing it (Home Social Structure) iuiladeiisjatiuluninissuivesynna neafiuunna
lupseuaTiuaziitours mnasndnluaseuaiivesminuludinnuaioussalanudila laglvaumanm
nanlumshanuiiswvinueginy msaluayuanaseuaTaziaNudiusnuINiUAMA M InLarAIY

wanelalunmsviaunislng saufernuyniuiuesdnis (Haines et al., 2002)

(3) M3FUInNsAIUANNGANTTU (Perceived Behavioral Control) iun1siuiuesynnaiiisetadeiions
a'qLa'%uﬁa%’ﬂmwﬂmmquaﬂi'ﬁuﬁ?‘u (Control Beliefs) (Ajzen, 2002)
3.1) n¥nensiiBosuesanisli (Resource Fadilitating Conditions) Wutladefiyahilufinrufaudi
vaantinauseninenstussinirdianuisseviomungaunensihnuludtnaualiouaswiely
3.2) wAluladfisasuesensld (Technology Facilitating Conditions) BIANIHDIATIUAYUAIU
welulad desile gunsal fiBesomehaludtnnuaiousss
3.3) Wlguwesdnis (Corporate Policy) Mstasunisaduayulvidiiivnulaglidinauaiiouass

PMNFUIMTILAUG TIRNTUITITNULUUEavguLarilaangelaluyaainsvedasdns

3. Lm'aﬁﬂL?imﬁ’wqwﬁmwﬁawdﬂumiﬁwﬂu (Job Satisfaction) uagnguianurniuseasAns (Employee
Engagement)

arufiswelalumaiauresyaanns Wuanuinesnailsietumelddslavesufonnulussdng
#1499 T,m&JLﬂuﬂ’gmiﬁﬂﬁﬁﬁu’m,l,dmﬂLLaxu,dawiamsﬂgjﬂ’aqmmadmmaﬁ'mﬁ’umﬁﬂi Fso1ailegunuuny Fuidou
A daandon uazanmvesnsufiRnu é‘ﬂﬁgﬁﬁwlﬂﬁaﬂﬁadauuﬂﬂa 917 szezhalun1suuRau
Hraalumsufinu enguesynannsguiifinu mmusuaddunisiiny (Schutz & Schutz, 1994) Fsan
fianelalunuuenanzdunnuddnvesyaainswiazaund Sdmaliuaansiinnnuidngnydlalifofiomn
fussdng mnesdnsiitiadefiadimAnaufisneloudyaainsifisane yaainsiaziAnauidnesnufia
Suuesdng spnUfTRmuliiussinsegaiummansa wienTlazymanuaInsvesesTidogee i
Tifumih et mnenuildsueumnennesdns ieliAamadiSaratmneduyaeasuludadmane
¥9909An3 FovnanufienelavesyrainsgnasvausstiiAnseieafuszeznanis axidvdnaliynainsiin
mmiﬁﬂ;3ﬂﬂ’wiamﬁﬂséuammmlmuﬁqﬂ (Steer, 1977)

anugniiuluesdng fe anwsednuarynnaiiofinadtyguazensuainnuidnuiesdns vionau
winaw Juanudesnisdiuypaatasnssineg 199393 ﬁmﬁmaé’wa‘mﬂqiﬁaﬁqn%u (Hewitt, 2015) wilnau
ﬁﬁmmaﬂﬁuﬁaaqﬁmwu,aquaﬂisuaaﬂm 3 WOANTIH B9 Hewitt Tiinfaanuynitussesinsveaniinau
Ao (1) Say Ao mav“mLﬁ'Enﬁ’umﬁﬂﬂumqmﬂsia;:ﬁ’gmm wazduldulugnisuaiugnAivesesdnsluniuan
(2) Stay flo aruUsIsaIegeusInad iz duaundnvesesdns agiuasAnsluszeve uaz (3) Strive fie N13ld
ANNNENELBEgARLEIN TR AlATe SnnsndululifaziismBeatumuiionudia
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NSOULUIAAUNT5338 (Conceptual Framework)

M9IeasallamnuansauwnAnneIfuNTIAITanduRusalulinea seninaladefiinadenisly

walulagdiinnuaiionassiuanugnitusiessdnsvemdnnulugnamnssuvuduasladafind 3nuuifnngul

v
Yo a

AldnunIuuntedy anunsaasrndunsouwuifnlaead

nsfushauseleminisldeu
(Perceived Usefuiness)

msfuiternudnglunsld
(Perceived Ease of Use)

anuiulunsly

(Compatibility) .
nIyaigaiv
} L 29ANTNIIUIN
UTVAFIUNNIY (Say)
(Work Social Structure)
o Ao ' o
UITVINGIUNUIU Qe o (Stay)
(Home Social Structure) LIBUAN iy
} . . ] Ut vety
MiWEJ’]ﬂiVIL@@E)']U’JEJG]Bﬂ’ﬁI‘U GRIGRN GREYMER
(Resource Facilitating , (Strive)
Conditions)

waluladiiBesesensly
(Technology Facilitating
Conditions)

uleu1e9IANIg
(Corporate Policy)

sUnmwil 1 nseuuwaAnlumsIfe
521U8UT578 (Research Methods)

1. Ysznsiild@nw fie yaansuiRemlugeavnssuvuduasladaindiitnuegnegliuleuns
drdnnuaiiowdidluadmiangauvmy uazdSuumna Wewngidulinsudwiulssrnsianuaiiagfinw
Jaldnsmawiangudiaegnaves Cochran (Cochran, 1953) uazillesanlamsudndiuvesiieg1woUssyns

@

Vianua (P) Jaunud P e 0.5 uagideimuadianugeiuniosas 95 31nN3ALIMANEATYRY Cochran
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I unungushegisiifoaiudeyaiun 385 au fidodeniudeyadiuifinu 400 au lnelinsduuuuny
azmin (Convenience Sampling)

2. indesilefdlunsifendeil e wuuaoua (Questionnaire) ﬁa%fw%umﬂwé’ﬂwqwﬁLLmﬁmmiwumu
13I0UNTIY a%w%’aﬁwmuLﬁ'Enﬁ’uﬂa%’aﬁﬁwasiamﬂ%lwmiuiaﬁﬁﬂﬁmmmﬁauﬁdu,axmmgﬂﬁwiaaqﬁmsuad
Wiinaw Usenaudie 3 diu Ao daudl 1 uuuasunudulsyansmans dwd 2 wuasununieatuladedisina
sonsiiinalulagdninnuaiiouass (Fle suviruafidengAnssy AUNIIARBYAUNGNDNNEY kagAUNITTU;
M3AIUANMAANTIH) UazdITl 3 LuUABUNMREIFUAIYNWURDBIANS (o FMunsyalumaIn Funsase
fuesdns uazsumsihvinfigaauains) vesypanslugaavnssuvuduazladanndnuiiRamuludninm
GERIREN

3. MIMTIVAUANLLTIBINTS (Validity) vesuuvasuny §3delshuuvasuandileliuimssnand
¥msesavdeuaLiisnsadaiion (Content Validity) $1uau 3 v Wlevnendudinnuaenndasesdarmaiy
wiazdeuinguszasd (10C) Feilrnegszming .64-1.00 wieunsraaeunuiediy (Reliability) (Hums
maaaauqmmwﬁ%aﬁwaqquaaumu Tnel#33uuu Alpha Coefficient WuinkanIsVAgeUAANLFeT UV
wuvdeunudiduUsyAnsueativasaseutia (Cronbach) waswiiu 89 mansvageuadetiufie™s
Cronbach’ Alpha wu31Uadgnnenuilan Cronbach’ Alpha genin .7 LLiJmHm%qﬁaﬁiﬁi’ﬂumsLﬁuﬁa;ﬂaé’m%’u
mu%’aﬁmmL%'aﬁ’umﬂwaﬁ'%u"wmaﬁlﬁmaLﬁu%’a;&a"l,ﬂﬁﬂmﬁmeﬁmﬂaﬁa

4. '3miwﬁ%@;&aﬁléfmnmwauLLuuaaumm Toeldadfganssaun (Descriptive Statistics) lauA
ANAUE (Frequency) $oeae (Percentage) Anade (X) LLazmﬁauLﬁmmummgm (S.D.) AATIEREREUNUS
mlulireaszvinstadoiiinadensliimaluladdinauaiiousiaiumugniusisssnsueswinalugnamngsy
vudinazladadind Twatifvageu Ao anduiusaluilaoa (Canonical Correlation) Tnun1siansaaAllainy
(Eigen Value) fiflenunnnidn 1 wazditudfavneadaiisesv .05 landuvesalulineaneaunsnesuigtoyale
laitlownin¥esay 70 (Sherry & Hensen, 2005)

Nan1sAnwI (Results)

1. sﬁa;&aéﬁuﬂszﬁmﬂimam’mmﬁmauLLwaaumuﬁy’wm U 400 AU NUINIUIUERBULUUAB UL
v unendja S1u9u 266 au (Foear 66.5) iawe S1uau 144 au (Sewaz 33.5) 1901085 1Wine 22-30
WU 179 au (Fovaz 44.75) dinsfnuiszaulsgyns 91U 341 au (Govag 82.25) daaruninlan 1w
259 au (Fawaz 64.75) Usznouo@imntinanuesansvudulazladafnduaaonau 91U 369 Au (5o8ay 92.25)
ﬁiwlfé’fl,a?iwialﬁauaeviiwiw 20,000-30,000 UM 31U7U 325 AU (Seway 81.25) waviuszaunisalvinaulu
geamnssuvudazladafndidunan 5-10 U §1uau 254 au (Sewaz 63.5)

2. iamsinsesiteyasudedeidnasonislimaluladdinnuaiiousswesinenlugnamnssy
yudsuazladaindlumdsminngayme uazUTunma uasiumugniuiessAnsyeswinny wanfanse 1
uay 2
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M13199 1 Aedeuardiudsavuinnsgiuvedeyanuladeniinadenisidimalulagdiinnuaiiouasaves

wilnaulugnavnssuvudwagladafndluwadwminngavne wasUsuama

Aauus X S.D. nsuUsHa
ViruARAaNgANTIH 4.27 557 szdunTidn
nsfuteuselevinaslden (X)) 4.22 612 seuannTian
nssuteanudelunisly () 4.56 331 syiusnTian
Anutniulunsly () 4.03 455 JEAULN
N13AOEAUNALD9D 4.06 702 FEAULIN
UsTVing iy (X,) 4.17 629 FEAUNN
UsTving ity (X,) 3.95 674 JEAULN
nsfuinsAuRNNgAnTIY 4.36 615 seuannTian
niwensfiBosiuaesonisly () 4.34 538 syiusnTian
welulaBfidosuesansld (x,) 4.47 435 seuannTian
Wlgu8a9ANIT (X,) 4.28 637 syiusNnTign
ANTINVBINNAY 4.23 641 stAuNnTiga

1197 1 wamFengitadofitinadensiiinaluladdninnuaiiouaiewemiinnulugnamnssu
yudaazladafndluniianganmn uazUTuama nuhreuiuuaeuauiinudaiuifuladesngn
Tunmsameglusziuann Wefisansiesumuin greunuuasuanilinnuddyiusunssuifmnudelu
M3l dengeaaviniy 4.56 wagduussvinguiitau Saraauintu 3.95

A13197 2 AedeuardiudesuuinsguveinugniusisaRnsvesminaulugaavnssuvudayladaind
Tuwsdamdangaunny wasUSuma

Aaus X S.D. nsudsua
AN LABDIANTYBININIT 4.01 663 FEAULNN
nswadertussAnslumeuIn (Y,) 3.84 859 JZAUNIN
nsAsegiuedAns (Y,) 4.02 694 FEAUNN
msvihwthilgaauanusa (Y,) 4.16 715 FEAUNN
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9115197 2 wamsieeingnusisssdnsvesminaulugramnssuvudasasladaindluwn
Fandangamme uazUiuama wuigmeunuuasunuiimugniusessinsmmsmeglustiuinn Anadewii
4,01 Wefinsansefunuin mnayniusisasdnsveswiinalusunsyimhfigaauasnsn Sengagauini
4.16 wazsumsyaRgIiUesAnslumsuIn dedgavindu 3.84

3. namsilaseianduiusanluineaszuindadeiiinadonisliinaluladdrtinnuaiiouadsiu
AnuEnusasAnsvamtnaulugeamnssuvudwazladadndluwnimianianny uazuTuuna wanang

AN5199 3 way 4

M13199 3 duUssansavduiusalulineaseninaladeninadenisiinalulagddnnuaiouasaiuauyniu

sepsAnsvamtnnulugnannssuvudmazladafindluwndminngamne wasUsuama

Canonical | Canonical | Canonical Wilk’s Eigenvalue F p
Function | Correlation (R) Lambda (A)
(Rc) A
1 A27%* 12 .064 4.648 28.341 .00
2 446 .384 316 1.281 12.164 .29
3 .384 366 .598 347 8.497 .56

NANT190 3 wuhianduiusaluiineasznindadeninadontsidinaluladdninnuaiouasaiy
AnupniussasAnsvemtnaulugramnssuvudinagladaing dilanduailuiinea 3 feddu del Hendu

v v o v a

Alullaoadl 1-3 Aaranduiusalullaoawindu 712, 384 uay 366 amua1au laeilszautivd1Agneanain .01

v
o o A a

fiail gRfeidenfinsanedulsyavilassadeiifiouinmuduiusgann auflasdennnimtehiy
45 (Sherry & Henson, 2005) kagdianaeiuuiaglugiag .30-.50 nunedls dvuaanuduiusiiunane .50-.70
e fvuaanuduiusgs uay .70-1.00 vangh Svuniaauduiusgann (Mathasit Tanyarattanasrisakul,
2016) Fudeniarsanmeilsddualuiineail 1 Allvuinanuduiudgann
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M157197 4 AduUszansaluineavessnwlsaludnoaleandun 1

s 1 / A‘ a 1 / A‘
Auds prduuseansanlutinea | AduUsEANSIATIESe
NI

Jaenfinananisitmaluladantunauidiiouass

nsfusteselevinsldem (X)) 356 746
nssuitiennudelunsly (X)) 594 811
Anadriulunisly (x,) 162 689
UsTTing e (X,) 209 622
usITiagILTTY (X,) 349 538
niwensfiBosiuesonisly () 494 716
weluladidesuedensld (x,) 561 739
WlgU8a9ANIT (X,) 440 701

AURNWLADDIANTYDINTNIU

mswﬂmtﬁmﬁ’uaaﬁﬂﬂumamn () 367 564
nsAsegiuasinsg (Y,) 497 764
msvimihiigaruanusa (¥,) 538 631

a ' Iz a A ) o aa | v Ao W a a
1NA1519 4 wunianduailutieeain 1 fMwdslugaladeninasentsidmelulagddnauiatioussa
wazyAILUIANUENTUFDRIANTYRINNY HAduysalvesmduUseanslasiasagandwsewiniu 0.30 nd
Tnennsfianuduiusidauinynd wasdululuiiamafeadiu nanfe dmidneuiinisiuiiasslevinisidenu
mssuitemnuieglumsld anudriulunisly ussinguivien ussiingiundiu niwensidediulese
nsldmalulad Mdednesenisitluseiugs sxdwalindnauiinisyatisesdnslunmeuin Msasedivesdns
WYY wazyimtnNvesmulengiannNaunse saluidinnugniusisesinstussAuaduieaiu
A a o o fa v ) o Ao | 1% Ao o & a o
WaNasauaNLdunusBadureswiwlsdadeninananisitmaluladdinauaiiouaswarswls
AMURNITUADBIANTYBINTNMUY HuTANNduusduduvesiiwlsUdeniinasenislidinalulagddnauy
A a a1 38 Y a a & Y o vee | v o vee
wilowase danhwlnenlutireageign Ae Jadeaunisiuiteanudiglunisld (811) nmsfuitselevily
159 (.746) walulagNidesuienanisiy ((739) NSwe1nsiees1uienen1sa (716) Wlgu18aanis
(701) pmiulunisld (689) ussiagIuilvinenu (622) wazussiagIuity (538) MuaRy wansliiii
MU 4 fudsiianuudsusiusuiulusyivgs uasileinsananuduiusidaduresiuusauyniiuse
I3 o a8 Y a a & Y I3 ° v A
9aAnsveIntinau fddminalulineadeiign As n15AREIUBIANT (.764) MIVimtigaANaunse (631)

warNINAReeAnstun1auIn (564) auadiv wansliiiuinduls 3 fanuudsusiusaniilussiugatuiu
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waztiloNTNATRMINBVRIAIUIMTNAUTADATDINS 2 YafauUs WudnTiTemunemileuiy wanddn
sudsynifianuduiusiulufienaseniu
v v a ¢ § o a a DS v o & ] v Ao ] o
Hafilannsiasgiilendualulinean 1 wanddiiuiiauduiusseninadadeninasentsld
walulagdninnuaiiowdsiuanugniusiessdnsvesinnilugnavinssuvudwarladafing deadeiuuagiu
Tuienaufigiu Feeivayunguinganssuniuuny (TPB) Tunistelviguimsanansalddmudseng 9 Tunns
unganuyniuniiseasinsveaminmu suillesnannsanduulevedrinnualiourswesednsld

a O = & v o a s a Yo =
?]'Wﬂclﬂﬂa'niﬂLU'?NWuaqllflﬁﬂmEJULﬂuﬂ']Wﬂ')']ﬂJﬂlJWUﬁﬂWIUUWQa‘WQﬂSUUW 1 iﬂﬂﬂﬂ'lWVI 2

o va oy
nsfustalseleminisldeu
(Perceived Usefuiness)

nsfuiternudnglunsld
(Perceived Ease of Use)

Anudiulunsly
(Compatibility) .
nIyaieaiv
; . 2IANTNIIUIN
UTTVIAFIUNNIU (Say)
(Work Social Structure)
o aa ' o 1
UITVINGIUNUIU Qe o (Stay)
(Home Social Structure) LHNBUDIN Wy
} . . ) AT
nSnensNdes wenan sy ANAUAILTD
(Resource Facilitating ' (Strive)
Conditions)

waluladiiBesesensly
(Technology Facilitating
Conditions)

uleu1e9IANIg
(Corporate Policy)

sUn Wi 2 JUnvuaNduiusvesyamuUsladeniinasenisldinalulagddnnuaiiouads

1% @

fugamuUsAUENiuioBIAns BNy
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1ngUamd 2 nanldiduusaludreavesdadeiiinaienisliinaluladdtnauaiiousdsiu
YafulsanuyniusiessAnsvesninau danuduiusiuluseivgiluiiamaseniu lngdudsaluiaea
vostaduiidnasonsliimaluladdinnuaiiousiegeiign e n1suitemnuielunisld sesan fe mssud
favselominslian meluladfidoswassonsld ninensiidoswesomsly ulsuiwesdng enudhiilu
314 UssvingIuTvinnu wazussingwithy mudiu wesuusailudireaveseugniusiossdnsveminey

gelign Ao N3AsRgiuasAng sevawn Ao nsvhmiifiganuause uazn1saReiUBIinsNIsUIN ALEWU
= . . .
n1sanUsenazaIuna (Conclusion and Discussion)

MnMslesziduUszansaludinea wuidhudsne 2 fudsianuduiusfusasiiiduussans
anduiusanluilnealusedugs Faaenandestunuidenauntives Mello (2007) 384 Managing Telework
Programs Effectively ﬁwudwmiﬁﬂmumﬂﬂa%ﬁﬂﬁqﬂmﬂimmiaﬁ“f@aiiL’Jaﬂ,uﬁ?ﬁmsuaamuiﬁmmzamﬁy’qé’m
P svhauwasindiui vanviannsdeamuienisileduainig adwsgdadiuyanalunisvinures
auoslridSan e da‘lﬁﬁmﬁmmwmaawuLLazNam'ﬁﬂﬁﬁ’amwﬂmqﬂmﬂ317'iLﬁ'mqqﬁﬁu swlutenisan
fnsINTVINNULaYSRsINITAaTeenvesntinaulussrnsiaduedned

yanantu Sidenndesfuauiseues Harunavamwe uay Kanengoni (2023) 384 Hybrid and virtual
work settings; the interaction between technostress, perceived organisational support, work-family conflict
and the impact on work engagement Kan1$33enud1 MITuTansatiuayuvesesAnslun1sviaugULuy
Hybrid agdsransenuiisiruaflunsyihae saufagAnssulunsinuvesuaans uagdmaliupainsiinaany
InusieasAnslaogelidudfny

aghslsfnu mansenwlunuddetuilddaudstumiddoves Olsen wazame (2023) 31 Olsen thiaue
NuITeEes How do young employees perceive stress and job engagement while working from home?
evidence from a telecom operator during COVID-19 %ﬂﬁmjmﬁaa&hﬁa Wﬁﬂmuiumﬁﬂiﬁﬁmqlmﬁu 35
Bundulndidssiusungusogsdunnuesnuidetul wanisfnwinui nmaviaumslnaliyaains
annsaannsvauiildsuteuneaddunnninsvhauluaend dwalifsanueioslunuanas wilidd
ANUFIRUSAUAURNTUABDIANTUBINTINATY

ails r;lﬁ%’waiﬁﬁﬂuzLﬁaaﬁUﬂﬂiﬁﬂwﬁé’aﬁ’h Lﬁaqé’hEJwmfNﬁv‘hmnﬁu%’aagaﬁw%’umﬁ%’aﬁ Wusaa
Y wa. 2567 Jehuanunsalszuiaminuedlain-19 snduszeznaiUsyana 2-3 U saudenmendaniunisal
unsszuInvedlsnanal wangesAnsinisuiumueziionmalulagdinmuaiouasanldlunsaidunuues
sdnIuInIy uifuhasdurimesmadufusumansujiinugiuuulnfesdniuasyaainseraasdild
fudu Bnitaededdnalunmsuiuusuasianlsuediinnuatouidfaenadestuuum nsvuiuns
warTansssunsdinnuveusazeing wagldnansuiifnuilesdnsaeniild wandiduananimn
mludneagedign 3 Susuusnveswnuusdedeiinasensitimaluladdinnuaiiousss fe 1) Uadusums
Suitemnunglumsly 2) Jadediunisiuitausslevdlunisldnu uae 3) Hadesumeluladiidesoesde
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Abstract

This study examines the application of Principal Component Analysis (PCA) in portfolio investment
selection with Global ETFs. Using the weekly price data from 216 Global ETFs in the U.S. stock market
during 2012-2022, the findings reveal that the Technology sector achieved the highest returns, while
the Energy sector had the lowest returns and the highest risk. Consumer Staples exhibited the lowest
risk. PCA enabled the selection of representative ETFs for each sector, resulting in an average portfolio
correlation of 0.45. Incorporating PCA with Modern Portfolio Theory under the objective of maximizing the
Sharpe Ratio of the portfolio, with the constraint of prohibiting short selling, it was found that increasing
the investment weightings with an upper limit approach in two ETF sectors can lead to improved returns.
Particularly, with an increase in allocation ranging from 10% to 50%, Consumer Staples Equities and
Technology Equities in the Semiconductor industry, with an increase in allocation ranging from 3% to 17%

can improve rate of return of the portfolio.
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uni (Introduction)

ETF %39 Exchange Traded Fund fenawusiuussnnuilaniuleugaiawansuunulilnalesiv
mandoulmveivll viosevesduningTnemulidnsds wu dylisanu dsllisiemsiansnl duimsandum
Lnasitui vizedunsngdu q defvesnisamulu ETF adneadistiunisamulunemusiuiilufie nesuaggnuims

@

danslaeiioardnndanudiuig neniluudinesu ETF agiAmsssudeniininiinaayusiuily uagaunse

¥ ¥ '
@

P v w e 1 v vy oA o o & <, )
gonelunanndnninduavdoreluseniteiuldimiiowiuiily s1emvinisdevieaslusin o vawiu (Real
Time) FeilAuuanAINnemuIINdeIsesIA@evty a auiu lulsgtunisawuly ETF dyadduning
Tuynguuuuaeds 9.6 Auauneaa1TaNSE wazildnuiu ETF Mlannsiu 8,754 newu Awandlunini 1

KEY INSIGHTS o

Value of assets managed by exchange 9.6tr USD
traded funds globally

Number of exchange traded funds 8,754
worldwide

The SPDR S&P 500 is the largest ETF in the
world by market capitalization

365.73bn USD statista"a

Published by Statista Research Department, Jun 7, 2022

e YeyaaliAann https://www.statista.com/

il 1 wansUSinaiganndatuasaaulu ETF Tunndunsng s weuliquisu 2565

ogslsfinny nsasmuluneanu ETF fasplufuansydinadumadenilinaneuunugeiign Tne
thamuarldfunanouumunMIaUTI NI AkarRuTur Wy ShHaneuLTesuasyTalan
Tutasszaznansing o 181989990 MSCl Index aglvEmsmanauunuegUszann 8% lusvezen s Tagdng
NaRDUWNLENATiAALANAIT FadnsmaneuLUYeINeU ETF Tasulunaiavdnnindiiamuds wu
newwu ETF 7181489210 MSCl World fifimsnszagluiununslvgiialandsnsmansuunu 8.06% dainingmnsn
namouLnuvaInemuilasyuluulusaiafnlus wu MSC Emerging Market fiszdfy 9.49% Rausiavd a.a. 1987

Wuduan sakansluning 2




OWS&]SUéI"ﬂSSSﬁO aen
ldun 35 (2024) : DOUEU-WHFdMEU 2567

INDEX PERFORMANCE — GROSS RETURNS (%) (APR 28, 2023)
ANNUALIZED

Since
1Mo 3Mo 1¥r  YTD  3VYr SYr 10Yr pec'31, 1987

MSCI World 1.80 2.54 3.72 9.82 13.64 8.69 9.29  8.06
MSCI Emerging Markets -1.11 -4.68  -6.09 2.86 4.71 -0.67 2.18 9.49
MSCI ACWI 1.48 1.72 2.59 9.04 1256 7.56 8.47 7.90

AU Sﬁaaﬂamﬂ MSCI World Index (USD) Factsheet as of April 2023

AT 2 kAAITRIIHANBULNUYDIUANTIRY A lan U aTEEsIaE1e 9 e MSCI Index

v
L =

oglsAmy msasulufuadiytudsasinnudsaazanuiunnuigsniinsaspulusuoudy 9
iy Ingazisildannnasmu MSCl ACWI Tlusviifiaseunquviuansiaain Developed Markets uag Emerging
Markets msaedisnamanauunuszarefiogszrinamanaiia 2 idousnsmansuunusreyduiednamanouiny
10 U Tunnil 2 uindulisnsmaneuunutioandnia 2 mane Saandliiiufnnudsuassnsaanouunuiia
Anudnulusunsdentisiauangugnauiu

Tumangquijudn arandesnuiiinamudeusdalsyneulumenudssiiiussuu (Systematic Risk)
Fslaiannsavanidesld ldannsavdalmualuldtensnssanennudss anuidsduddudaunfonuides
laiifuszuu (Unsystematic Risk) Inesduanudesamzsiiistudiavdmasondnnindsnes Ssannsavild
nualulamenisnszatenisamu (Markowitz, 1952) 9N93deidalsedngnuin mMsnsyaneaUEsslaens
Fovdrmindvanvaedlulunesanisamuasrlienudedunesainisamusinhanudsmemdnmindla
wanmsngnia iosananunsavdaanudssiiliiduszuunie Unsystematic Risk Wiafinisnszaneanudesdia
Tngamdnmadtinamannsoldldfaesnmsamuiivszneudendnnindlulssmeiomun viosumdnning
MaUszmadiande waznsiiudnundnninddlifinnuduiusedsauysaifundnningdudlUluwesn
msasuazshliaNads e e snnNsasuanas (Komain Jiranyakul, 2002)

AdelussUsznea Wy $u3Teves Kapoor (2012) ladnwuwanninduuangsivdmsunvil BSE Tu
Uszinadufeduau 10 §3i9 sensld Markowitz Mean-Variance Portfolio Theory nan sfinwiwanslviiigl
nsawmuiedadiunsamuinzatlaensnszaeanuidssluluvainranengugsiaaunsaainsusglov
otrafugUssnmazannsaaiisuaneumuiivilendn WewSsuiiisuiunsamulungugsialagsianiaie
amuludvinarnnmsy

uennil Anuinmthesnuideiineeumnagnsnsanuiidussansamldussandldmsiines
srUszneundnvesieyasunsliinatia PCA Fadumadansiiaszimeadafildansuiusiudsvans o &
Tunsfnw é’wmﬁmmjuﬁaLLUiﬁﬁmmﬁuﬁuéﬁuﬁwﬁﬂﬁaaﬁ’u FeannnsAnewes Meric, Dunne, McCall, & Meric

(2010, 2023) Anwin1snseatemsamuly ETF lungugsa nanudimsldvmatia PCA aunsanuangunisamu
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I W ] A o oA ] a da AR AN = 61
Ju 3 ngumdn 9 lnswsaznguiiuiimsdadenngugsianieanduiusderiugs dadudsslevidsenisnizae
ANUFIdmTuNesANsawu nvanuidelutianaidenmuil nslnseiasdusenauranmewmaia PCA
anunsauszgndldfiunemu ETF AinsasuvdlulssmenazsinsUssmelaiauiu (Meric, Ding, & Meric, 2016)
ndadedinaniadunivaulasgredei mndnislimeiianisiiesziesdusznoundndemaie
PCA i suUsngal ETF Aanuduiusgatnmeiumenannismsatisiveaiaauseleviganlunisnsganeg
d’ Y 1Y a o - - o o ]
ANAEES KauNauiuNTang uf) MPT lunmsmdndiunisasmuivingauingn imszlutagdull ETF anungy
a_a v = i a a o ] a ] = - A
g3nafiansaamulaungs 11 ngugsna wazlistwiu ETF Tungugsiann 4 nquuinds 642 neayuianinsaiden
Tunsamuld dauandlunini 3 Fenmsahundueiesdislunsuimsnisamulidenadesiundnnislunis
NSEALANULAEAIENITERNNAUTINIIAINTaNY wagTImdsmsuvansnglusssemadiuilunesnnig

aavu 39 ETF ngugsiaduesesdiefianuisanaulandnmsamuludiunisudmsanudealddnmamilsiog

Sector
ETF THEME # OF ETFs TOP ISSUER BY # OFETFs @
Consumer Discretionary 61 Rafferty Asset Management
Consumer Staples 21 Barclays Global Fund Advisors
Energy 87 Invesco Fund
Financials a7 Invesco Fund
Healthcare 65 Barclays Global Fund Advisors
Industrials 47 Invesco Fund
Materials 69 BlackRock Financial Management
Real Estate 49 Barclays Global Fund Advisors
Technology 161 BlackRock Financial Management
Telecom 9 Barclays Global Fund Advisors
Utilities 26 Barclays Global Fund Advisors

anewme: JeyaadiAvn https:/etfdb.com/etfs/

AN 3 UaATIUIU ETF Aungussne
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%

noUseaeAvaIN13IdY (Research Objective)

mAfeiinguezasdifieofnuussifiuseg foll Ysenisusn ilednwinadnsvosnisamulusuuuy
Naiive Portfolio Tngfldf Global ETF luusiazndussia ieludumaneuunuuazenidedutisssosnansienses
firaue 6’1’3Emaqwéuw%aLLé’ﬁ@iz&Jz&mﬁa Buy-and-Hold Strategy Uszn157i 2 1itemsavaeunadnsvasnis
amuilelinelinmsdnuenesdusznoundnsny PCA lnsmsiaiden ETF fivhaldlunisasunna Factor Loading
AnaAsuntadly Usznnsi 3 iilefundumilunisamudmiunaussialu Global ETF #idnsltinatianis
AnLENBIRUIENUMANTTD PCA fMen13ARLEaN High Factor Loading gegn 2 dusuusn wisuiuAnwinadng
YDINTAUIILAUNAREULTULAY AT IR SE B ATV 1SRNy UsenisTl 3 iednyiniaiuBsuutas
dmunantivenainn1samu vawnnsimatia PCA wunasdusenaumanmenisaaien High Factor
Loading gan 2 Susfuusn NauRanuiu Modern Portfolio Theory (MPT) meléfinguszasddivinlyien Sharpe
Ratio wasmesnnisamuilvsnzan wagiidedrdinlunisviuvinnsuevesa (Short Sell) Tngiivaanamnaeu
01/01/2012 4 31/12/2022 Sawitedu 11 Y

dmdutsrlomifieningldududed dsennsdl 1 vildinsuimaneuununazenandesdngy
nsasuluusazngugshalagld Global ETF mnldsuuuunsasyuuuuioudaiiende Buy-and-Hold Strategy
Usensit 2 densuiamadndlunisasuidludumanuuruageiudes mnfanuuansdlusiuaumes
ETF fifnsdndeniuusazngugsiandnnsnisfnuenesdusznoundnsemada PCA Usznnsil 3 iilensufis
sunulumsawmuluwsaznquasianadainisidnmsfauwenesruseneundniematin PCA SIuRHanaUNULaY
aruideslunisasmunusssgnaiviinisfinydesuuunisamusuutoudaitense Buy-and-Hold Strategy
wazUsznsaaving Lilenuisavesnsdsuulasdmiuauandivesnesnnisamundanistinaianis
AnugnasUszneunanmemnailn PCA fgnsAnLdian High Factor Loading g4an 2 UAULIN NauNauiu MPT

Muldinguszasanvihlvien Sharpe Ratio ¥8aneingaan (Tangency Portfolio) wawiltednfnlunsvinaniinisuig
%939 (Short Sell)

YBULWAYDINITIVY (Scope of the Research)

nsAnwaglideyanfeqil (Secondary Data) lnglddayananauunusisveinasu ETF aungugsng
Fuau 216 neau IneivfeyasedUnmidounds 11 U sening 01 unsiau A.A. 2012 9ufia 31 5uA A.A.
2022 Srunusied 574 Faya Ingld SPY (SPDR S&P500 ETF Trust) Tunsisuiisunantsdndusudusuny
fAaA S&P500
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2550UNS5UMNYIVaY (Literature Review)

nsuszenaldimalian1sinsngissAusenaunanlunisAniianngussna ETF
myiasziesrUseneullumaiinnisinsigimsatianldansiuiuduusvaiy q falunseneiniens

@

anguiuUsidauduiusiulidndedu lnsoradluiimnaderfunieiimnemsetuduils Tudududs
ﬁaE“J'ﬁ’uﬂuazmﬁﬂixﬂam]ﬂu'ﬁmmé’uﬁuﬁ‘ﬁ’uﬁaﬁmmé’uﬁuéﬁ’uﬁaamn (Terada Pinyo, 2018)

Meric et al. (2010) Anwinesusvdfiasulungugsiasme ETF Tudisiinanmdutismanand s
WibuguRansALduuYeIngugsng ETF $1u3u 38 i nungussialuguhuuves ETF ansnsaadensnseany
Audssvemesnmsamuldd uiustlevivesnsnszarenisasyulunn 9 ngugsievzgnirdnlinnaainvias
Favinlvimn 7 ﬂzjmqiﬁawamauLmuammLLazﬁmmé’uﬁuﬁ‘ﬁuaﬂwamauLmugq%ﬂuﬁdwﬁ?u wazWUI ETF 7181 High
Factor Loadings luasAusznaundnipigiu ssilanuduiusseiug Fauszlemiveanisnszarernuiduiazanas
mndesnsainsnastlevigianainnisnszanennudes aznsyvinldlasasyulu ETF 75 High Factor Loadings
Tussdusznouvdniunnsinsdiy muddedauin dhamuannsoaiasslevigagaannsnszanemsasuly
wé’mw%’wEﬁ?ll’ﬂaﬂéf’mmstﬁaammwé’mw%’w&ﬂuﬂwmﬁﬁaﬂﬂamu Il High Factor Loading Tussausenauman
Aumnenefiu wazannstiimaiia PCA wuimsasulunanendnninguesuszimaiamudausaiuifena
Usglenlannnisnsznemsasulaganniimsldnisamulusaiamdsimnatugluaie (Meric et al,, 2016)

uenaNil Chen (2014) I§Anwinsdndenudnving 500 i a1ndail S&P500 FensUszandly PCA
lunsuuingussiakagyin1sinassnainn1sasume MPT lngvin1sAnulugiauwien 2003 Ui Wwey
2023 Bawadwsnuiannsnadssansuwnildingt SPY ETF dadusfunudmiudail s&P500 Snvis PCA 1w
FBansianusavilinsuisunundnninddmiusvinanuariiselovdegnaddunisanifinnanisiu
fifudou Snidsanmnsndumiladetundeuiiiiussansnmamiunesnmsammulasndae

fainmimaiia PCA WielilunsainsUssansnwdmiunesnnisamu Iae Tan (2012) Ishihns@n
wosmnsawuiivszneumedunindidssdiuan 12 dunind wasAunindfiunaananmdss 1 duning
TnevinsAnwdausreas 20 nuaau A 2010 Auds 24 nuATLS A.a. 2012 wadwswunsld PCA @i
twanilymenaliasiiavevoniminmsamu uassfinsuAsuaniminegnannidleld MPT iisseens

Wil wazdvanansaasieussavsnindsuiniitiunesanisamunseuivatnsoanduyulunisingsnssy

'
o o a1 '

898Ny suiadaanunsatisluntsudsentdadud Ay Ndmanenaiauasaudnvaensdmsuaunsngly
uiazUszavdent

uen Nl Canak uaz Yilmaz (2020) Wnsinsgviesdusznoundn (PCA) lunsidennesanisasyuiiu
Taonuin PCA anansnanarmidudouvemesnnisamuldlaonisiaentedevdniidinaronudiussenineu
fetheifiumanszaennudesuarnisinmannuidesesnafiussanin wan1sAnwdlvidiuin PCA anns

aamenNITamuiaunasEninee AR Az Han o ULULAR BT UBNGIY
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Modern Portfolio Theory (MPT) waznsuszanalinuautisnauingsna

nuidevanetuldsryiinsssgndliunin MPT ansomndndiumesamsasmuiivaneaniigaluusiay
vanagsRalagld Markowitz Mean-Variance Analysis \lglussqinguszasdnielddedin Aonisvinuvinns
91879357 (Short Sell) MilsiAn Sharpe Ratio waanesngega oty

Kapoor (2012) Anwvannindviuingsiadmiuavll BSE Usemasuiie Avlingugsnadiuiu 10 §509
wunsasuiedadiumsamuiimnzalagnisnszarsanudedluvainvatongussia awnsaaing
Uszlewdeghaususssunazannsaaiismansuunuimioninflowssuiiisuiunisamulungussiole
gsfavils vidoamulusuiinainnmsan nsAnwimainnnsiuasuudasmeseudiusssrinamane uunuainms
amulupaiavannindseninnauginalulssmeduienenisld DCC GARCH Model wagnaaaulssdnsnm
voweinnIanmu karnmsAnyilunuideiuivdh sanmssiiunuremesamsamulaeliauduiug
wuuieulvaninsnamanouunuldfnindvil Benchmark thawmuaunsnaiamansuunuilewIeuiiiey
fumnidssgenin mnfinsamesanisasuseduninditinsamulungugsiafiunnsiefiu (Gupta & Basu,
2009; Sharma, 2023)

uenanil ﬁﬂﬁdwuﬁé’aﬁﬁﬂmmamwumﬂﬁt’faﬁi’wﬁ’miumiﬁmumﬁmﬁ'ﬂiumwa Portfolio Theory
mignskRutindnning EURO STOXX 50 feunsasianainnisasuwuy Minimum Variance Portfolio Way
Tangency Portfolio ‘wmhmil;’d?{auu:dawauLsumsuaqﬁmﬁﬂﬁmaﬂiz‘wuasiwﬁﬁaﬁﬂﬁ'ﬁgeiamw%ﬂ%ﬂmLLtJiUiaui’gu
(Covariance Matrix) Ssnsrnunveuavesimiinmsasugninanldusslomilunsimseidyinasimi
madonuiaduil Tnegliuinisduiions q I wunveummvesimdnnisamuidielfldwosamsamuiudaunss
Batudednanismudsunistoreiitiesawuasiinsnszgndiitionas (Roncalli, 2010)

NAYINNSANY USSR IUAAITesnUI MInszanensasu ETF Tunannvanevaingsi
ua ETF lunannvaneUssmaldusslesianmsnszarewosamsamuagniideddny Snitnisussgndliinada
nMyinseesdUsznounan waida PCA Tun1sdangugsia ETF Yiglvanansaasinuuselenilaganain
nsnszanensanu esnaunsadanguaruduiuslunisnssanennudedliiuussansam Wethns
Uszgnsildl Modem Portfolio Theory lunsvndnadunsamuilngauiigaluisazvnagsialagld Markowitz
Mean-Variance Analysis meléimguszasdivilsian Sharpe Ratio aawesngsgauaziidednia Aovhuniing
¥ee3n (Short Sell) nuannsaairsuselovilegadugusssunazamnsaaiismansuunuinioninie
Wisuileuiumsasulungussialagsiaviavdoamulududnainninsy

Piedboeuf (2023) lafinwinagnsnisiienneinnisamueie PCA TngiUSeuiiisunisly PCA lunagns
#1399 WU Bounded-Noise Portfolio, PC-Mean-Variance Wag PC-Minimum-Variance wu31 PCA @11130
Usudssmamsammuldfninagnsuuudai wu Mean-Variance Portfolio tfiBsnagnsiiies Ssfiauninanlaly

nsnageuiutayanayu ETF mungugsnadnaedieiiulseaviainnisasusienislyl
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s¥i8UI5998 (Research Methods)

mafiusiusudoya

a a

nsAnwazlideyanfegil (Secondary Data) lnglddayananauunusinveinesu ETF a1ungussne

weq
Fau 216 newu InewivdeyamedUamidounds 11 U sendne 01 uns1au e 2012 audls 31 funeu e
2022 $ruruiiedu 574 doya Tnefiuvdsiiunvasdosadsil 1) nanouunuTmeINDMY ETF Mundugsiosius
fo1a91n www.finance.yahoo.com 2) 8msnanauunuvamdnnindusiranaudes (Risk Free Rate)
¥snrmendenanouunuiaisvesiustnsiguinansgeny 10 T 1aus1adoyaain www.investing.com 3) dail
\Wiguilsunan13@iiuaiu SPY (SPDR S&P500 ETF Trust) iudiununann S&P500 53usiudayannn www.

investing.com

N13ATUIUSATINANDUUNUGIUNREITIEFUAvaINaINY ETF Aangugsna
14 Log Return lunisiuiausnssanaulnuvenasu ETF feauns

Iy
Ri(®) =In (;—
It—l
lag R() #o namauuwnuvesneu ETF i Tuduniif t
| fio :1AUanesu ETF Tuduniii t

t

|, A8 siUnnemu ETF TudUanii t-1

wardnsmanauwuniedUnmveInawu ETF | Auialldainaunis

1 N
R = — R (t
l N i1 l( )
N13ATUIUANUTEITIUATNAVIANUGEAVDINBNU ETF AUNgussna
AMLLEEITINALIUIINETBIUUNIREIY (Standard Deviation) wazAuwlsUsiu (Variance)
Tnedlaunseall

i()—Ry)?
N

N
i—1(R
Standard Deviation  (0) :\/Zl—l(

2) _ Z£\1=1(Ri(t)_R_1)2

Variance (O‘
N

log R() #o namauwnuvasnewu ETF i ludunnii t
R fo dnvmanauunundesiedunnvivasnaanu ETF |
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HAYIAYUENEAYRINaY ETF ludianaidmun Aniulaainaunis

. Trough Value — Peak Value
Maximum Drawdown =

Peak Value
lng Trough Value = s1a1Uas1edUanviiniigavesnasyu ETF neusiavingnggalu
Peak Value = 1mUameduanvigaianvednaamu ETF neusiavihyngsgalnl

A15AUINANEUNUSEANSIUAN (Beta Coefficient)

ANdIUSEANSIUAN (Beta Coefficient) lWudhdinrianudssiidussuunazlunis@neiil Tawn aaudes

#1915U SPY (SPDR S&P500 ETF Trust) FaA1LUf I UBNAUEUNIUTDINANDUMNURENNSNETBURUAaNe tnedl
ANSANUIUR I

SPY;
Rgpy = ln(S_PY 1)
t_

CovarlanceRi,RSPY __ Cov(RiRspy)
- - 2
VarlanceRSPY g

N1IANUIUIATINANBULNUITEULBUAUAALERINBIYY ETF MUNgussna

lun1sfinwnil 439814 Jensen’s Alpha, Sharpe Ratio uag Treynor Ratio Tun1siSeuiisuiasIndusiv
UsgdnSnmmnegsia lnedunsilSeuiieuluyusewesmansuuunornudss lnefaunsauneadl

Jensen’s Alpha

@; = R; — [Res + (Rspy — Riy)Bi]
Sharpe Ratio
Ri - er

4 O_l
oo o fe dulsnvuinasgiuvemansuunuiiietuasdluliazmingsia

Treynor Ratio

Ri = Rys

l Bi

Andandanguanyniwdnau ETF daewmalian1sinsieiasdusznaunan (Principal Component Analysis,
PCA)

mMsmsziesrUszneundnidumaiiansiesgineadanidansiuuduusmane o flunisine
shemsTsnguiuUsifaudiusiuliidefuduesduszneulunsianguientu Tnsanudniusiulu

szﬁugqmmmﬁﬁﬂmqLﬁmﬁ’uﬁaaqiuﬁﬂwwmﬁmﬁlﬁ duiulsnegauazefusznavarlilianuduiusiv
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wieflanuduiusdetuiesun Fansimeindnssiesdusznoundnidunsiasziamsndanduius
(Correlation Matrix) wossanouunulunmsasmuuagldesduszneuiididfianlunisada Tagnisfiansan
AdnvazanIse Eigenvalue fiflinunnni 1 dwduesdusznaundniiatneenuuagldidunasilunisfinnsan
Tumsdangunesu ETF idamduiusiutiesiignluddudalummaninasives Kaiser i3e Eigenvalue-Greater-
Than-One Rule (Kaiser, 1960)

nsdangunasanisamulunasmu ETF munuangsiaiiiuszansn1wdae Modern Portfolio Theory (MPT)
aeldSnqusasAiivinliiAn Sharpe Ratio vaanwasngegn (Tangency Portfolio) uasiidadnAnlunisvinumin
M3veYain (Short Sell)

nMsafsnguvdnnindfisiuszaviam (Efficient Portfolio) 91nvguijves Markowitz Fsiarsanisan
nsadungundnnindiitininsyareswesimiinlundugsia ETF Ssadamanouunuseaudedliziian
(Maximum Sharpe Ratio) Tneiitunoussil

1) @$19v3nd Variance-Covariance (VO) Tngldinsmaneuuny ETF aungussiafignAnnsesuas

Iangugsiamemalindinsizviesdusenaunan visamalln PCA Asaunisaasebull

Oii aij

VC = :
2

0ji Gjj

2) MNanauLNUAIANIS (Expected Return) nnwesnnisasyudsaunissaluil

ER,) = ) WX ER)
i=1

E(Ry)
E(Ry,) = W'R = [w;-w]|
E(Rj)
1ng ER) = HANDUWVIUAIAN TIVBINESANT TN
ER) = NANBULNUAAWITIL ETF uAags?
W = dwrdnnsaamu ETF ueagén

3) MAIAIIUFLITINVBIND AN TAI UM TBIUNIATEIU (Standard Deviation) fsaunisealuil

g, = NWTVCW) = |[w; - w;]
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g W = wawesvesiutnnisamuly ETF uwazdalu Portfolio
VC = Variance-Covariance Wv3N4uaI8nsWanauwny ETF ANUMUINTINT

4) A1 Sharpe Ratio Y84NOINNTTAIWUIINGALNTT

_ E(Rp) - er

Op

p

5) mdndiun1saumizas (Optimal Portfolio) Wnevuainguszasdlvnesnnisasuilen Sharpe
Ratio ga¥ign wagvinseuamuminnisasulu ETF usiagii lngszydediinlinasiuluwsiagmnngsianes

whiu 1 uazdwiinnsamuluwsiasmnegsiadesdammuinnitvsemiiueue
n —
Law;=1 lag w; 20

Wisuiigunan1saniiuemu
g VYa o v = = ° a s ¥ o 1 v a
PNUUTITE AU s U UNEN SANTLUTBINESANITAWUMENIARNTBINGNYDY ETF sagimaila PCA
waEdANEUNSANTTAWUANNGLTIN ETF Mg Modern Portfolio Theory fiu Benchmark #lglunisiseuiiieu
waziIsuiguiunsiansawulu ETF ndugsianemlaenisiSeuiisulinansuunusiuagy dudosuu
WINTFI AIUUTUTIU KAV IAYUGeER Tmtmsenuranisaniunulaegliinnsiananisailiunureanaayu

lAuA Jensen’s Alpha, Sharpe Ratio uag Treynor Ratio
nan15Ane (Results)

TunmsFeuiisunansaidunuisunndunasnsnansuwmiaisdoundsseduam vie Average
(W) RamouLnuadsdoundased wie Average (Y) anuidessinsedunnsi wie SD (W) aruidessiused wie
SD (Y) AanulsUTIusedUanv wie Variance (W) A1aanlsusiuset %3 Variance (Y) A1 Sharpe Ratio
ALUA1 (Beta) A1 Treynor Ratio Uag Jensen’s Alpha ¥84 ETF aM1ngugsna 31u3u 216 newu deyaseduann
founda 11 U svmdne 01 unsmau A.A. 2012 9uils 31 SurAw A, 2022 S1uauTAY 574 GHE Fanadnss
wavieail

ETF wmmﬁjﬁaﬁa%ﬁamamauLquLaﬁaiwaﬂqqﬁqm 3 dduusneglunuingsna Technology Equities uag
Health & Biotech Equities ETF vinagsiafiaiunanauuvuads eUilan 3 anuusnegluniingsna Energy
Equities siavisla ETF wmmqiﬁﬁ]ﬁﬁmﬂm,?@qnmﬁaﬂgqﬁqﬂ 3 dviuusneglunuingsia Materials uag Energy
Equities ETF munagshafifimnuidessinsiedeian 3 drduusnoglumingsia Consumer Staples Equities
Waviaa ETF wmmqaﬁ%ﬁﬁﬁwmmmaagaqmmﬂﬁ;mqaqm (Maximurm Drawdown %) qqﬁqm 3 dvtuusneglunuan
'o:'iﬁﬁ] Energy Equities ﬁy’wm ETF Wmmﬁq‘jﬁi}ﬁﬁﬁﬂm‘smﬂaagd?jm‘-\nﬂﬁ;@qwﬂ (Maximum Drawdown %) G‘l;ﬂ'ﬁlfjm
3 dwiuwsnagluniingsia Consumer Staples Equities ey ETF vanassnafieiudn (Beta) gefian 3 dduusn

a&qﬂuwmﬂq‘iﬁﬁ] Energy Equities tag Small Cap Growth Equities ETF
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vaIngIRATAIUAN (Beta) Afian 3 dduusneglumingsia Materials wavun ETF vanagsRaTiien
Sharpe Ratio qqﬁﬁjm 3 é’?ﬁULLiﬂangLummmﬁjﬁﬂ Consumer Staples Equities, Technology Equities ez Health
& Biotech Equities ETF %30gsAafifiAn Sharpe Ratio #1fign 3 duusneglumaingsia Large Cap Blend
Equities wuIm Alternative Energy Equities wag#uin Energy Equities ETF Mmmﬁqiﬁﬁ]‘ﬁﬁﬁﬂ Treynor Ratio
Q\i‘ﬁlejm 3 ﬁﬂﬁULLiﬂagﬂummmjﬁﬂ Consumer Staples Equities 190 Technology Equities Wagidin Health
& Biotech Equities ETF #nnagsiadifian Treynor Ratio fi1fign 3 ddiuusneglumnngsia v Materials
wavun ETF vanngsAafitien Jensen’s Alpha geiian 3 fuusneglumiingsiia Technology Equities, Consumer
Staples Equities kay Health & Biotech Equities ETF wmﬂﬁqiﬁﬁ]‘ﬁﬁﬁﬂ Jensen’s Alpha G?ﬂﬁ?j@ 3 dduusnegly

NUIATINI Energy Equities v199sn

715199 1 NanIANERUEMIU ETF 9unguanavnssudnuig 11 nau saen1sasulu ETF nautiu 9 31uiu

WINAU (Sector-Naive Portfolio)

Sector-Naive Portfolio

16 ETF | 11 ETF | 28 ETF | 25 ETF | 21 ETF | 19 ETF | 33 ETF | 19 ETF | 27 ETF | 5ETF | 12 ETF

Port - Port - Port - Port - Port - Port - Port - Port - Port - Port - Port -
Health- Technol-
care ogy
Consumer | Consumer |  Energy Financials Industrials | Materials Real Telecom Utilities
Discretion- | Staples Estate
ary

Average (W) | 0.18% | 0.19% | 0.04% | 0.18% | 0.24% | 0.21% | 0.08% | 0.10% | 0.27% | 0.11% | 0.15%

Average (Y) | 9.38% | 9.97% | 2.25% | 9.36% | 12.48% | 10.99% | 4.22% | 5.43% | 13.90% | 5.77% | 7.62%

SD (W) 2.66% | 1.87% | 3.74% | 2.87% | 2.56% | 2.59% | 291% | 2.89% | 2.80% | 2.24% | 2.22%
SD (Y) 19.18% | 13.51% | 26.97% | 20.71% | 18.45% | 18.71% | 20.98% | 20.82% | 20.21% | 16.17% | 15.98%
Beta 1.08 0.72 1.20 1.10 0.91 1.07 1.02 0.98 1.11 0.90 0.77
Sharpe 0.38 0.58 0.00 0.35 0.56 0.47 0.10 0.16 0.58 0.23 0.34
Treynor 0.07 0.11 0.001 0.07 0.11 0.08 0.02 0.03 0.11 0.04 0.07
Jensen’s -0.032 | 0.008 | -0.115 | -0.035 0.015 -0.015 | -0.078 | -0.062 | 0.010 | -0.051 | -0.020
Alpha

us1oy 212% | 2.12% | 2.12% | 2.12% | 2.12% | 2.12% | 2.12% | 2.12% | 2.12% | 2.12% | 2.12%

Maximum 36.68% | 26.17% | 83.49% | 40.95% | 27.84% | 38.94% | 45.71% | 42.00% | 40.85% | 36.47% | 33.33%
Drawdown

waafisn: Annndeyaaiiandeya NAV sialasedunmilugisssesiian 2012-2022, A1 Beta gnanuiasd3euliisuriu SPDR S&P500
ETF
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asad 1 8umansiidiunuiaiaannisaiis Portfolio AUNJUTIND ETF Imaﬂﬁﬂizmamiamu
wiriuluusiag ETF Sector wadwsnuin Portfolio nguanavunssuiliinansuinuadsselgsiignde
Port-Technology UazNARBULMULRABATIANRAS Port-Energy Portfolio naugmamnssuiidiaundssgeiiande
Port-Energy WagAadusiniiandie Port-Consumer Staples Portfolio ngugnavnssufiilen Beta geflande
Port-Energy LazA1 Beta ﬁﬂﬁqmﬁa Port-Consumer Staples Portfolio ﬂéuqmaﬂwﬂiiuﬁﬁﬁﬂ Sharpe Ratio gdﬁqm
f® Port-Technology way Port-Consumer Staples Tugauan Sharpe Ratio Gléﬂﬁlqmﬁa Port-Energy Portfolio ﬂﬁju
qmamﬂ‘jimﬁﬁﬁﬂ Treynor Ratio Q\iﬁ?jmﬁa Port-Technology tag Port-Consumer Staples Tugaup Treynor
Ratio G?Wﬁ?jmﬁa Port-Energy Portfolio ﬂzjuqmammmﬁlﬁﬁﬂ Jensen’s Alpha qﬁ]‘qmﬁa Port-Healthcare Way
fA1 Jensen’s Alpha ﬁ?ﬁqmﬁa Port-Energy Portfolio ﬂfjmqmmwmﬁuﬁ'ﬁﬁﬂ Maximum Drawdown QQﬁqmﬁa

Port-Energy LagA1 Maximum Drawdown Gﬁl’wﬁqmﬁa Port-Consumer Staples

A19199 2 Han1IALTUUEMSU Portfolio fen1sAnLenesAU ENaunanAaY Principal Component Analysis
(PCA)

PCA Port PCA 10 PCA 5 PCA 2 SPY
Average (W) 0.17% 0.15% 0.15% 0.17% 0.23%
Average (Y) 8.73% 7.87% 7.74% 8.59% 11.84%
SD (W) 2.41% 2.46% 2.46% 2.46% 2.26%
SD (Y) 17.38% 17.71% 17.73% 17.75% 16.28%
Beta 0.99 1.01 1.00 0.99 1.00
Sharpe Ratio 0.38 0.32 0.32 0.36 0.60
Treynor Ratio 0.07 0.06 0.06 0.07 0.10
Jensen Alpha -0.030 -0.041 -0.041 -0.032 0.00
Us10y 2.12% 2.12% 2.12% 2.12% 2.12%

wdafian: Amnadoyaainanndeya NAV s1eDanedunilutasssesing 2012-2022, /1 Beta gnAuauuIouiisuiu SPDR S&P500
ETF

vanaivg: 1) naaeumsasyulugae 01/01/2012 fa 31/12/2022 (11 7) 2) waseuunuiustsanss (US10Y) wasounds 117 3) (W)
= Weekly, (Y) = Yearly 4) PCA Port ﬁawa%mmﬁamuﬁLLﬂaé’mdaumiamuwﬁﬁ’u'lut,wiaz Principal Component lagAnLaan
ETF Factor Loading 2 0.300 910 Rotated Component Matrix-Factor Loading > 0.300 (High Factor Loading in Principal
Component Analysis) lngnszanetiwmiinnsamuihiiy 5) PCA 10 fewesnmsamuiusdndaunsamuwiniuluusias
Principal Component usifiniianianig Factor Loading gega 10 Susiuusn uaznszaneumiinnisasmuiintu 6) PCA 5 fi
wa%mmsawyﬁLL‘U'&é’ﬂﬁ'aunﬁamul,ﬂﬁﬂuwiaz Principal Component usifiniiienianne Factor Loading gegn 5 Susuusn
wagnszeumlinnsamuwiniy 7) PCA 2 Aanesnnisawuiiuisdndiunsawuwiiuluusas Principal Component
usidmLdanaNe Factor Loading g4dn 2 SUAULSN kagnsrAeuIvlinn1sadyuminiy 8) SPY (SPDR S&P500 ETF Trust)
Wushunusan S&P500 leldlunsiuTeuiiisu (Market Proxy)
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AN51971 2 wamamamsALiuLE MU Portfolio fen1sdnLenasfusznaundndae Principal Component
Analysis wmfwamauLmuLQE'&JiWEJT‘Jai’m%"um‘aamuiumiazﬁﬁumaq Factor Loading luignunsauanswalaani
SPY Fadushumidmsunain S&P500 5ﬂﬁy’amiﬂ%’uﬁmﬁﬂmiamuiul,wiaz Principal Component Faus WigUsuy
(Fully Investrnent in Principal Component Analysis) aufisiagiotiies ETF wies 2 fialuusiag Principal Component
Tngawulu High Factor Loading gsfign ms@nwmuit naneuunuadesiedlslldunndnatuseafidoddny

ynfirnsanlussmesiua s (Standard Deviation) fielusiedunviuared nuinisdnuen
p9AUTENIUNANGIE PCA ﬁﬁ’J’liJLgENI@EJi’JiJZjQﬂ’j’]LﬁE]LU%EJULﬁEJUﬁU SPY Gudusunudviunain S&P500
LLaxmiﬂ%’ufmﬁﬂmiamuiw,wiax Principal Component ldsmansenusgnadiifoddale 1 soarudess
AU (Beta) Bsagsiounnuidssiiiuszuuannmsdanenasdusznoudnge PCA agsywing 0.99-1.01 3
foldlndiAesiu SPY Fadusunudmiunaia S&P500 M Sharpe Ratio Wag Treynor Ratio dw§un1sasu
mensUsEgnAlinmIfnueneAusznaunanedeg PCA nuiitunnnisasuluynguuuures PCA d1 Sharpe Ratio
ua Treynor Ratio s SPY Badufunudmiumaia S&P500 uazmsuiututnnsasuluusiag Principal
Component lidwansenuegsditedfgyla 9 som Sharpe Ratio Lag Treynor Ratio TuauwesA Jensen Alpha
wuhiiadnaulunngunuunsasures PCA waziilovhmsiSeuiisunanmsiufiunuiu Sector-Naive Portfolio
wuziﬂ;immma%wmamim"wLﬁumumwmuﬁqdﬁﬁuasiwﬁﬁaﬁﬂﬁzg Snviail Sector-Naive Portfolio luuneng
9RENMNT3L B IY Port-Consumer Staples fianusaaiiswansuuyuaAsseTiginitshonadsssiud
#1n37 uazdlen Sharpe Ratio, Treynor Ratio ua Jensen’s Alpha figeaninnesnnnsasuiifinsyszendly PCA

lunsAmdenuannindienisamuluyn 9 syuuvuniinis@nunlunuideduildnme

A1519% 3 57870 ETF d11sU Port PCA2 TagldnsAnuenesAusznounansie Principal Component Analysis

waidAionianz Factor Loading geam 2 duiuusnluusiay Principal Component Lyt

Symbol ETF Name ETF Database Category
IGM iShares Expanded Tech Sector ETF Technology Equities
e 'YW iShares U.S. Technology ETF Technology Equities
REZ iShares Residential and Multisector Real Estate ETF | Real Estate
" ICF iShares Cohen & Steers REIT ETF Real Estate
XOP SPDR S&P Oil & Gas Exploration & Production ETF | Energy Equities
" PXI Invesco DWA Energy Momentum ETF Energy Equities
KRE SPDR S&P Regional Banking ETF Financials Equities
o IAT iShares U.S. Regional Banks ETF Financials Equities
IBB iShares Biotechnology ETF Health & Biotech Equities
" BBH VanEck Biotech ETF Health & Biotech Equities
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A1519% 3 57870 ETF d11su Port PCA2 TagldnsAnuenesAusznounansie Principal Component Analysis

wifAionianz Factor Loading gean 2 duiuusnluusiay Principal Component Wity (se)

Symbol ETF Name ETF Database Category
CHIX Global X MSCI China Financials ETF China Equities
"o CHIQ Global X MSCI China Consumer Discretionary ETF China Equities
RSPS Invesco S&P 500 Equal Weight Consumer Staples Consumer Staples Equities
PCT7 ETF
XLP Consumer Staples Select Sector SPDR Fund Consumer Staples Equities
GDXJ | VanEck Junior Gold Miners ETF Materials
e GDX VanEck Gold Miners ETF Materials
TAN Invesco Solar ETF Alternative Energy Equities
" ICLN iShares Global Clean Energy ETF Alternative Energy Equities
EUFN | iShares MSCI Europe Financials ETF Financials Equities
P IEV iShares Europe ETF Europe Equities
SLX VanEck Steel ETF Materials
PC11
COPX | Global X Copper Miners ETF Materials
ITB iShares U.S. Home Construction ETF Building & Construction
e XHB SPDR S&P Homebuilders ETF Building & Construction
VPU Vanguard Utilities ETF Utilities Equities
e XLU Utilities Select Sector SPDR Fund Utilities Equities
PSCC Invesco S&P SmallCap Consumer Staples ETF Consumer Staples Equities
PC14 Invesco S&P SmallCap Utilities & Communication Utilities Equitie
PSCU Services ETF
PSI Invesco Dynamic Semiconductors ETF Technology Equities
e SOXX | iShares Semiconductor ETF Technology Equities

wideiian: Aundeyaatifanndeya NAV matiaseduasilugisszesia 2012-2022, A1 Beta gnenuiniUSeuiiieuriu SPOR S&P500

ETF
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9NAN$T 3 WuInsadmesRUsznaundn nennsiden High Factor Loading g9gn 2 Susuusnluudaz
Principal Component annsadndennguasanssuiifianuuansatudaneglu Portfolio léagsidlua
WP TUNGUERAYINTTH USsATiasu wazauavesyar NN NgmuTIARaTA nTiemnnaratenIsamu
Tuusiag Principal Component wirfiuansaas1edadunisasuldreuisauna lngranduiug (Corelation)

5213 ETF weiagedwiu Port PCA2 fldadesiuagil 0.45 ity

A1919% 4 Han13A Ll Portfolio PCA2 way PCA Port Tutingaa1unsalng o

2018-2020 2015-2017
(During Covid-19) (Sideways to Uptrend Market)
PCA2 PCA Port SPY PCA2 PCA Port SPY
(30 ETF) | (545 ETF) (30 ETF) | (545 ETF)
Average (W) 0.18% 0.19% 0.24% 0.19% 0.19% 0.22%
Average (Y) 9.27% 9.81% 12.30% 9.81% 10.04% 11.49%
SD (W) 3.38% 3.30% 3.10% 1.81% 1.70% 1.53%
SD (Y) 24.35% 24.07% 22.371% 13.05% 12.25% 11.01%
Beta 1.02 1.02 1.00 1.04 1.00 1.00
Sharpe 0.29 0.32 0.46 0.59 0.65 0.85
Treynor 0.07 0.08 0.10 0.07 0.08 0.09
Jensen Alpha -0.032 -0.027 0.00 -0.020 -0.015 0.00
us1oy 2.12% 2.12% 2.12% 2.12% 2.12% 2.12%

wideian: Aundeyaatinanndeya NAV Matiaseduasilugisszesian 2012-2022, A1 Beta gnenuiniUSeuiiieuriu SPOR S&P500
ETF

M15°97 4 wanskan1TALuIYes Port PCA2 Faulunednnisamuiuisdndrunmsamuiiuluusas
Principal Component u@fnldeNI@NIy Factor Loading ggn 2 é’ué’w’uLLsﬂLLazmzmaﬁ’mﬁﬂmsamuwhﬁ’u
wuhlutssewingd e 2018-2020 Fadudieuiferingaesugiatafnnndelialalsu 2019 (COVID-19)
Port PCA2 (30 ETF) viuamsandualumn 4 filalndihesiu PCA Port (545 ETF) uiid1 PCA2 9ildiudszneu
Y09 ETF 1fies 30 ETF whiy edslsfinn ideiSeudisudu spy Sudusunusann S&P500 Port PCA2 uay
PCA Port viuanisaliuaulaugnittuyn « fin1siana

adudanidunansduiunuludid aa 2015-2017 Faduriinarednaudsuulaminnan
99NA1UT1S (Sideways Market) lﬂgjﬂiaamammﬁu (Uptrend Market) wuawan1satilusugdnnsu PCA Port
(545 ETF) ansnsnadrssanssiduedunn q ffldfndn PCA2 dnties agrlsfinu SPY Sududunusans

S&P500 aunsaviansAliunulafandIva Port PCA2 wag PCA Port lunn « 4fn5inna
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AM5197 5 wansAiiitau Port PCA2 $2aifu Modern Portfolio Theory (MPT) Mgl inguszasdiivinlyien Sharpe
Ratio ¥a@$ngean (Tangency Portfolio) uagildednrinlumsvuyinisungyese (Short Sel) ngaiaamageu
01/01/2012 §14 31/12/2022 (11 ¥)

PCA2 + MPT Pure | Market
PCA Proxy

Range Weight | 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < PCA2 SPY
of Investment | w< 01 [ w<02 |w=<03|w<04|w=<05|ws<0.05|w=0.04

Average (W) | 0.26% | 0.28% | 0.28% | 0.29% | 0.30% | 0.22% | 0.20% | 0.17% | 0.23%
Average (Y) | 13.29% | 14.31% | 14.68% | 15.04% | 15.41% | 11.49% | 10.44% | 8.59% | 11.84%

SD (W) 2.20% | 2.20% | 2.10% | 2.06% | 2.03% | 2.33% | 237% | 2.46% | 2.26%
SD (Y) 16.15% | 15.84% | 15.16% | 14.82% | 14.61% | 16.83% | 17.06% | 17.75% | 16.28%
Beta 0.94 0.91 0.84 0.82 0.80 0.98 0.99 0.99 1.00
Sharpe 0.69 0.77 0.83 0.87 0.91 0.56 0.49 0.36 0.60
Treynor 0.12 0.13 0.15 0.16 0.17 0.10 0.08 0.07 0.10
Jensen’s 0.020 | 0.034 | 0.044 | 0.049 | 0.055 | -0.002 | -0.013 | -0.032 | 0.00
Alpha

US10Y 212% | 2.12% | 2.12% | 2.12% | 2.12% | 2.12% 212% | 2.12% | 2.12%

Maximum 32.71% | 35.27% | 32.85% | 30.16% | 29.35% | 31.22% | 31.67% | 32.93% | 32.23%
Drawdown%

waafinn: Annndeyaaiiandeya NAV sialasedunmilugisssesiia 2012-2022, A1 Beta gnanuasdSeuliieuriu SPDR S&P500
ETF

M99 5 uanssanseiiiunudmiu Port PCA2 Fadunesmnisasuiiutsdndrunmsasuyiniuly
wsiag Principal Component IAfALRBNLANNE Factor Loading g4gn 2 Susuusnuaensyaedminnsasmurhiu
I@aﬂizqwﬂ% Modern Portfolio Theory ﬂ?ﬂlé’fﬁ’mqﬂizadﬁﬁﬁﬂﬁm Sharpe Ratio Euad'wa%mgjﬁqm (Tangency
Portfolio) wardidesrinluntsiuninmsnesesn (Short Sell) Tnsmsfwmindnnisasmuluusay ETF ws
Hu 2 uuuulng 9 1) dismaudimiinnisasmuious 109%-50% 2) nszetmiinnisasmulilduniiandaus
1%-5%

Haansn1TITelut eI Iageu numsldmelianisfnuenasdusenaundnigmaiin PCA Sy
MPT anelédmguszasdivilsian Sharpe Ratio waanesngsgn (Tangency Portfolio) wazditedidnlunisvinusi
nswewasn (Short Sell) i wiinvesmsasmulu ETF idedfismamsdidunulifiniuingn ETF $1uu
4 ¢ fio §16uil 1 RSPS Invesco S&P 500 Equal Weight Consumer Staples ETF (Consumer Staples Equities)

Tnefimaiindininluauidensud 109%-50% lae RSPS 1 ETF susuil 1 dmsuen Sharpe Ratio uag Treynor
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Ratio Tuamiddeduil §1¢ufl 2 PSCC Invesco S&P SmallCap Consumer Staples ETF (Consumer Staples Equities)
Tnefimsifiuniminlunuisedaus 109-29% Tag PSCC u ETF Sl 7§15 Sharpe Ratio uasJususud 4
d193U Treynor Ratio TuauAsedull §2duit 3 PSI Invesco Dynamic Semiconductors ETF (Technology Equities)
TnefinmaifiuimdnlummAdedud 39-109% u ETF Susfui 2 éﬁ‘m%’umamauLmum?ﬂlamaﬂqﬂﬁqmiumu%a%uf‘:
& 4 SOXX iShares Semiconductor ETF (Technology Equities)IfﬂEJﬁﬂﬁLﬂT\iuﬁmﬁﬂiumﬁﬁaﬁgdLL(ﬂ' 8%-17%
Ju ETF Susiuil 6 ﬁm‘%’umamauLLmuLaéa'iwﬂqaﬁajmiumu%’a%uﬁ

dlevhnsiSsudisunanisafiuanuiu ETF MUNGUEAEMNTINTILIY 11 ngumensamuly ETF
nautiu 9 S1uuiiiu (Sector-Naive Portfolio) snuatsnsdt 1 wuh Port PCA2+MPT Tuguuuutdesliimin
Wiy fnanisaiuauieunn 9 ﬁaﬁy’ﬂué’mﬁummamaumea?iaiw?ﬁiqdﬂdﬂ asidedagsauisingd
WaTHANDULNLADAMLEE Sharpe Ratio, Treynor Ratio 7 Sniedien Jensen’s Alpha 8uuinlugeiivh
N13ANY

ludIuYeIAINT0ANBYEIARIININEIEA (Maximum Drawdown%) #u31 Port-Consumer Staples kag
Port-Healthcare fiensinn Port PCA2+MPT Viﬁﬁﬂﬁ?ﬂﬁﬁjﬂ TneA1 Maximum Drawdown gﬁqmﬁm%’u Port PCA2+
MPT fenwinfiu 35.27% Faiieugnin Sector Portfolio Wi 3 ﬂfju A Port-Consumer Staples, Healthcare
waz Utilities Seilavinfu 26.17%, 27.84% wag 33.33% mnudeu wenwitleanii Port PCA2+MPT ildn

Maximurm Drawdown sniilun 8 nguilvietavun
n1safusenazasuna (Conclusion and Discussion)

dyuna

Tunuideid §iseldAnynadndlunisasulu Global ETF nungugsAvluguiuu Naive Portfolio 7
nsldwmatinnsAnuenasAUsEnaUNaNAIY Principal Component Analysis (PCA) Tun1siden Global ETF ey
ndugsAa Snitanannanlingud Modern Portfolio Theory (MPT) ilethumiinsngrinisiudsuulasesnniassh
vomesansamundinsuiusnimdnlumsamulusstezngussia Tasvhmsideluszesnm 11 U sewha
01 un31AY A.A. 2012 FURY 31 SuAN A.A. 2022 KANSANYINUT

mnawulungugsivegnamezasiu naugstafiaimanouuulunsamugaigaio Technology
LAzHARDULYIUATIgaAe Energy InendugsAafilmnuidesgeiiande Enerey uazamidsnniigaio Consumer
Staples vdannisliinatiansannesdusznaundn wiametla PCA lngnisiden High Factor Loading g
2 Sustuusnluusiag Principal Component anansafadennguasanvnssuifianuuansnsiudanelu Portfolio
oghsaunansluauuaninsnunguanamngsy Usemaviaamu WAZYWIAVDIYAAMENNINGAUTIARAN
Fsaonadosiunuideues Meric et al. (2016) Fsldnadwsananuidod msamulunmavdnmindvesuszime
W ud (Developed Markets) anansaufiuifganaustleviannnsnszatenisasyulsgs mndinnslinisasu
lupaiaindeimun (Emerging Markets) miselume widesdinisAnidanauinadiveanaiia PCA lesan
Tuuedassmminuudunassmaenrasiimudiiusgeiulssmaiimdsiang fsdmausslovdanms

nsrangANUdssgnIialilalduniu
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waznsidimatianisAnuenasausenaunanmemalin PCA naunauiu MPT nelaingussasanvinly

A1 Sharpe Ratio ¥@tnainggn (Tangency Portfolio) wazilvednintunismuininisueyesa (Short Sell)
TneimuagUuuudmiinnsamuiuuiismeumiinnsasmuiu nuhmsdsdmdnnsasu ETE aumng
309 2 ¥IA Ae 1) Consumer Staples Equities Immﬁmﬁmﬁﬂmaamuﬁgﬁm 10%-50% Wwaz 2) Technology
Equities lungugsia Semiconductor Tnguisthmiinnisasudaus 3%-17% annsnad amanouunuiiatuily
funaneULMLLALANIASS LazYinsUSsuisuNan s uiunuiy ETF aungugnansnssusiuom 11 nau
Femsasulu ETF ngutu 9 S1uaushiu (Sector-Naive Portfolio) wuih Port PCA2+MPT luguiuuudoslst
hwinuisiy mmmﬁﬂﬁmamaﬁ%ﬁmmaﬁﬁmﬁaunﬂ 9 4R ﬁgﬂué’huﬁuaqwamaumeaé"mwﬂﬁqaﬂdﬂ A
dealaesauiisnni wavnanauwnuseau@es Sharpe Ratio, Treynor Ratio 47 Sniailen Jensen’s Alpha
Aduuan luduvesiinisannesgegaaingegsgn (Maximum Drawdown%) wuin Port-Consumer Staples Uag
Port-Healthcare ffnenin Port PCA2+MPT ﬁﬁmﬁﬂﬂ'qm wazA1 Maximum Drawdown gdﬁqw dmiu Port
PCA2+MPT = 35.27% Bafifugni1 Sector Portfolio 1 3 ﬂfjll fo Port-Consumer Staples, Healthcare tag
Utilities

uaniteaniu Port PCA2+MPT i1 Maximum Drawdown sniiludn 8 nauilwdesisvan
Faaonndasiuauideves Kapoor (2012) 7ifinsld Markowitz Mean-Variance Tumsimundiuuszneutes
wesnnsamulasiuegiu Shape Ratio nadnsnuinisasmudedadunsamuiimngaslasnianssae
anudsdluluvanmansngugsiia anunsaaisustlevdesadugUsssuuazanunsaaiamane uumuimiendn
deonBsuiisuiunsamulungussialagshavilmioamulusuinainnwsu Snifsaenndostumuideves
Gupta and Basu (2009) Sstsiimantsdniunuvemesamaasulnelianuduiuiuuuiitouly aunsaais
wamsuunuleiFindduil Benchmark hasmuannsaasssansuunudloiSeuiisuiunnudssganimniing
aameansanuiedunindffinsasplungussiaiuansstu

iail fRfoanansnUszgndldvdnns PCA Taufu MPT feadangundnnindBeunuuduisng q ue
n1saamuluzuuuy Thematic Tagld PCA iilednidanutsngumdnningsng q sunadnumevinuosaiiy 1
Tngansuundnvingiiasmulnesiuas warld MPT lumsdaassyaetutnnisamulundundnningss q 7
\AnInnsutangue PCA 1nudn titeuuifisunansiuiiusmiliaenndesiusvilfidesnmsideunuy denalvd
mslisssudenlumsuimsinnisanas suidlesnannslivdnnindlumsamuiesausasnioninadnuns
voweinnsamulavilouay wazdaunsathndnmsssnanivdssendldlunsaialeveamulunamusy
visouan Aty  IneyjatiulufinsaiisustTovigagrannisnszaneanuidsadieainannudsdulunisanu

Tanduluszezeidneie

dalauauuLaINNITAN

orausuuranmsinuil Ysznaudedeiausiugluidyueg 4 mnfinnsanlugueswesinamuuda
mMsUszgndlinisasmu ETF asmnngsialunsainaesansamuiiiussansamiluszozemlaenmsdaiden
naugRANMNTTL UssmAriammu uazvunavesyaRmannsndauanaafiinnamainmang daldunainns

UszendlfinaiianisAndenssiisznouvan viewaila PCA Windaglunisdmdon egalsiniu nmsdaden
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A '3

fAaLdonesduszneundn wie Principal Component Analysis dlsiiflesnasonisasrawesnnisasmuidl
Uszdndnndluszezenuasdliannseaiunsaiesuy Benchmark S&P500 19 Fednfudesinisuiuls
UsgansnmnisasusenisUiudadiunsamuiivinzailuliasngugsie Ssazanunsaainssanissniiiuny
AndleninilenFouiisuiunsamulungugsialagsanilaFensamulusvinainniwg s

oghalsfnu msfinuilunisideadsidifudiosnsmnasuiioinsgininudsuntadluvesnmandi
w9 1 Tuwesansasuvindu gedlélinsinwnmauisuisumanouinuluBedn lasaedosdimsutsnmeaoy
W24 Portfolio Formulation (In Sample) wag Performance Measurement (Out of Sample) Wit rinenansa
ihluifunagvsnisasmuniedanesniileatsanauununararundssiintuld fenaluisnudedd nsmeaou
Tungudoyalusiatns (In-Sample) viodegauaniagna (Out-of-Sample) Wpamngesjmanevesnisinefing
fniuluiinsdlauumeteuudedegifemss lildnimaaevdseansnmvadumaluanimaainais
(Chicheportiche & Bouchaud, 2020)

wonanil naugpamnssufimadishmiindivlunisasmudmsu Portfolio fignnisdaidenann PCA wé
fio Consumer Staples @afifin Sharpe Ratio wag Treynor Ratio gaﬁqmﬁuﬁﬂﬁu@]’u 9 veamsisendl uax

Technology-Semiconductor sfikanauwnuaiisseUaeiandudiuiu q vesnsideluassil

Forauauuzdmiunsineadednly
midelundsiflildinmhasssudenlunmsgorsuarusmsininsziiude waviidesialums
Fuvhmsuevese (Short Sell) sutumniinmirdedomeaniddnansainseiasiinamsenuiirasndeon
Tudmessadnsvasnssuiiuaugstu nuideivimsfnudmsunomu ETF fifduningsredamdn Aevfuaniiy
dmsunmafinuadedaly aansodmdnnsieatuiludszgndlilunsdadennomu ETF iaunsndésdaia
B 9 1Wu newu ETF asansil vize ETF Tudunindau q Wudu Sniauddeduiiilatinisuinismaaeudu
%33 Portfolio Formulation (In Sample) Wag Performance Measurement (Out of Sample) Wied Tadnanansa
ilufunagnsnsamurdedanesaiileadmaneuunuiayanuidesidtuld Seemafiunisinseinadng

Waanmeniskuinisnaasuureluldlunisinddeiiuiy Weneasulsyansninaaly
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Abstract

This research aimed to study the impact on the operational efficiency. Independent variables were
the utilizing of ERP Cloud Base system and information technology strategy, while warehouse management
was the mediating variable. Dependent variable was the operational efficiency. Sample consisted of 215
people involved in the organization’s information system, including executives, information technology
executives, information technology managers, and information operation officers, selected from the
automotive parts industry via stratified random sampling method. Data were analyzed using the Structural
Equation Model (SEM), which the model structure was applied to test the hypothetical model. Results
indicated that the model had proportion and all hypotheses regression were accepted with p-value < 0.05.
The results of the fit and consistency test were consistent with the empirical data and sub-components
of the structural model.

Research results showed that using ERP Cloud Base system and information technology strategy
had direct impact on the operational efficiency. In addition, indirect impact was also shown in warehouse
management, indicating that ERP Cloud Base system and information technology strategy implementation
should combine with appropriate warehouse management in order to further improve the organization’s

operational efficiency.

Keywords: ERP Cloud Base system; Information Technology strategy; Warehouse Management; Operational

Efficiency
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UnAnga
TunmsfinuideiliinguszasdifiofinyinanssnufiiveUssansamuaamssniunu lnedusdasy
Usgnauluse msliiszuu ERP Cloud Base wazniysnagmsimaluladansaume Tuvagiinisdanisndadud
\Husuusdunans uagfudsaAeyUssavsnmmnisdiiiuanu luduvesnguiedisiediidduneatesiuszuy
aTAUMAYDIDIANT WU §USus fuivnsiumalladansauma giamsdhowmeluladasauma viedmihi
UftRmsasaumavasessnslugnamnssutudiueiueus S1uau 215 au dndenlanisduiosnauuuntstu
mufrgUsrasdangpamnssutudususud inmsinngideyalasliuuudiassaunislassadng (SEM) Bt
Tassafauudnaedidssendliiumsmeaeuiuudnaesauyfignu naansseyhuuuiaedidndiuuaznisonnsy
vosauufgIuualFTUMsBaNFURIBAN p < 0.05 daurANIATIIABUAM AR ARRBIRARNAUNALT ALABRAZD

fudeyaldausydinduaresdusznaudosvadunaldalaseaing
HaN153TeNUI1 M3lsEUL ERP Cloud Base wavnsinanagnsimalulagansaumna dnansenulagnss

'
=

AoUszansnimnsaiiuny wenanil wansevunsdonduandliiulunisdnnisadsdui Fasgyitasth
52UV ERP Cloud Base uagnsadnagnsimaluladansaumaunldlussdnssiunign1sdnnisadsduaimanyas
eiulszavsnmlunisaniiunuvesesdnsssly

AR SEUUBNTI AandRluE; MsInnagnsmaluladansaume; n133AN1sASEUA; Useansaimnis
ANTUU
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Introduction

At present, it can be said that industries in Thailand have high growth rate, particularly in an
automotive parts industry which is one among the economically important industries with the production
values as high as 2.4 trillion baht per year and approximately five-hundred thousand personnel
employment. In the past, many factors caused impacts on an automotive parts industry in Thailand either
from social, or economic including quick changes on technological aspect. Especially, electric vehicles
technology growth that leads toward decreasing demand on the old automotive parts. This requires the
automotive parts manufacturers to adapt themselves and develop new products that suit for electric
vehicles such as batteries, electrical system, and driving system. Next, the strong competition in an
automotive parts industry since the increasing investment in neighbour countries that have lower costs
on various aspects. Therefore, domestic manufacturers need to increase production efficiency, reduce
cost, and develop new innovations to maintain competitiveness. In addition, Coronavirus epidemic caused
huge impacts on the lowering needs of automotive part products and this led many companies to reduce
their production or closed. As stated above, it can be seen that automotive parts industry must invest
on innovations in order to handle with such changes (Chantruprakakul, Lata, & Silpcharu, 2023).

Important information technology tool on the aspect of warehouse management process could
partly assist on the efficient follow up and product data management. Besides, it would increase the
potential for warehouse operation via automated operation and quick data processing such as Barcode
and RFID system. Srisawat and Jaturat (2016) state that it also helps on data movement follow up in
the warehouse and makes it easier for product specification and controlling in all steps of storing and
delivering including stock management that would assist on planning and control for efficient products
storing in warehouse. It would improve storing by decreasing loss and increasing efficiency in areas usage.
Also, an Order Management System would help managing customers’ orders from receiving the order,
delivering, tracking on delivering status and using Automated Warehouse Management Systems (Atieh
et al,, 2016) Currently, efficient warehouse management process is the key factor with direct impact on
the organization achievement. (Baruffaldi, Accorsi, & Manzini, 2019) Therefore, bringing ERP Cloud-base
system to use is the key strategy for the organizations that need to boost their business operational
efficiency and competitive advantage (Weng et al., 2014).

On the aspect of investment in automotive parts industry, it was found that in the past both of
domestic and international investors kept entering for investment. Thus, most of those who obtained
support from the government sector were in the group of significant automotive parts, the group of
automotive parts produced from the rubber. This relied on the readiness of the rubber from Thailand as
raw materials for rubber hoses, belt, window seal rubber, and vehicle tires where these required high level

of production technology. Next, automotive parts for Powertrain and engine that contained complicate
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supply chain process with values that higher than 1 out of 3 of the capital of cars manufacturing costs
in form of Internal Combustion Engine: ICE. Also, this was a group that the government sector provided
support on the production throughout supply chain such as radiator, exhaust pipe, fuel supply system,
fuel tank, ignition system, gear, etc. Lastly, the group of Electric Vehicles: EVs automotive parts that the
government supported for the investment in form of work package. Therefore, cars manufacturers gradually
requested for the promotion of investment on electric vehicles and automotive parts manufacturing,
especially, for battery which is the significant part in electric vehicles. The values were 30% higher than
the costs of electric vehicles manufacturing. Thus, the proportion of export values were about 30%-40%
of the total revenues in automotive parts manufacturing industry was divided into an Original Equipment
Manufacturer or OEM market in which accounted to be 80%-85% of the total export values and
Replacement Equipment Manufacturer: REM market in which accounted to be 15%-20% (Mishra,
Dutta, Jayasankar, Jain, & Mathiyazhagan, 2023).

Automotive parts industry from domestic and worldwide showed with higher progress rates, while
domestic organizations received concretely promotion by the government sector. But with the higher level
of competition and increasing efficiency on any aspects such as production, operation, or transportation,
these still be the key variables to raise the level and standard toward sustainability from changes.
Especially, the appropriate technologies promoting within the organization would lead toward success.
In particular, for those innovations on various aspects for instance, data accessing from everywhere at
any time no matter the information about customers, products, or other operation processes which
help saving time in decision making and increasing speed in operation, or for an in-depth data analysis
to predict tendency in warehouse management process, sale or production planning, creating flexible
systems and being able to customize based on the business requirements.

From the above background, the author interested to study on the influence of ERP Cloud-base
system and Information Technology Strategy over the business operational efficiency through the
warehouse management process in the automotive parts industry of Thailand. In order to be the guideline
for organization adjustment and to raise the level of production to create competitive advantages that
would lead toward organization success in business conducting. It is interesting to study and it would be

beneficial for the organizations that are seeking to bring ERP Cloud-base system to utilize in the operation.
Research Objective
1. To study on the factors supporting the utilization of ERP Cloud-based system and Information

Technology Strategy with influences on the business operation efficiency of the automotive parts industry

in Thailand.
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2. To study the relationship of utilizing ERP Cloud-based system and Information Technology Strategy
on the aspect of warehouse management process with influences on the business operation efficiency
of the automotive parts industry in Thailand.

3. To study on the successful utilizing of ERP Cloud-based system and Information Technology

Strategy with influences on the business operation efficiency of the automotive parts industry in Thailand.
Research Problems and Research Questions

1. Research Problems
What is the pattern of influences from ERP Cloud-based system and Information Technology Strategy
on the business operational efficiency through warehouse management process as an intermediate

variable?

2. Research Questions

Whether the operation of the automotive parts industry in Thailand through Cloud-based ERP
system and Information Technology Strategy utilization will have the influences on the business operational
efficiency or not, it depends on various factors. Research and study allowed us to know about the impacts
from the beneficial utilization of ERP Cloud-based system, Information Technology Strategy and additional
factors in warehouse management process. Research questions were as follows:

2.1 How important is utilizing Cloud-based ERP system and Information Technology Strategy for
the automotive parts industry in Thailand?

2.2 How can the beneficial utilization of Cloud-based ERP system and Information Technology
Strategy increase the business operational efficiency for the automotive parts industry in Thailand?

2.3 How can the warehouse management process affect the business operational efficiency of

the automotive parts industry in Thailand?
Scope of the Research

1. Scope of Sample and Populations/Key Informants/Pilot Unit

This study was a Quantitative research that used questionnaire as a tool for statistical results
interpretation and analysis. Populations were selected considering from the organizations with business
registration capital equal to 30 million baht or more and applying ERP Cloud-base system in the organization
operation with publicized information from the Department of Business Development of Thailand. Thus,
there were total of 720 companies selected. Populations were those involved in the organization information
technology system such as CEQ, information technology CEOs, IT Manager, or MIS of the organization within

the automotive parts industry.
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2. Scope of Variables/Content

2.1 ERP cloud-based system refers to Enterprise Resource Planning system in form of Cloud-based.
It is the pattern that used trendy software and high efficiency without system installation on computers
within the organization, but using via internet; while storing information on cloud system instead. This
helps reducing cost of system maintenance and increasing speed on data accessing from everywhere
(Shatat & Shatat, 2021).

2.2 Information Technology Strategy refers to planning and providing guidelines to apply information
technology in the operation in order to achieve the organization’s business goals. Strategy should be
considered on various aspects such as supporting toward efficiency in the operation and business
process, or information technology management such as hardware, software, and personnel for the
utmost benefit (Henderson & Venkatraman, 1999).

2.3 Operational Efficiency refers to the efficient utilization of existing resources in the organization
or business for the best outcomes achievement. Performance evaluation was conducted to see if
each processing activity was on the correct direction and beneficial for the organization and business
(Jeong & Phillips, 2001).

2.4 Warehouse Management Process refers to the process of efficient planning, storing, and
controlling over products movements in order to serve the needs of customers on time (Faber,

De Koster, & Smidts, 2013).

Literature Review

1. ERP Cloud-Based Technology

According to the literature review of Muslmani, Kazakzeh, Ayoubi, and Aljawarneh (2018), at present
efficient organizational resources management is the key to help business to sustainably progress with
competitiveness. As a result, Enterprise Resource Planning or ERP system is a technology to support for
efficient organization planning and resources management.

Shatat and Shatat (2021) explained ERP system as a software designed to integrate the main
organization operational processes together from the aspects of finance, accounting, human resources
management, procurement, production and sales. There are information exchanging between sub systems
in order for the organization to be able to plan and control. ERP system has the key elements as follows.
Central Database is the huge database that connects information from any units within the organization
in order to be able to quickly access and exchange information. Next, Core Business Modules consists of
core work system modules such as finance, accounting, human resources management, procurement,
production and sales to cover all the core operational processes of the organization. Also, Integration

system connects information between modules and allows them to accurately exchange and process



NIDA BUSINESS JOURNAL
Volume 35 (2024) : June-November 2024

data in short time in order to support for the management decision such as reporting system and decision
supporting system.

Matende and Ogao (2013) state that at recent various types of ERP system are available to select,
while each comes with diverse qualifications and differences as below.

1.1 Cloud-based ERP is an ERP system that used through cloud system without software installation
into organization’s computer. It stores and processes data in high flexibility server of the service provider
and it is adjustable to be used as required with monthly or annually service cost of payment.

1.2 On-Premise ERP is an ERP system that required software installation into the organization’s
computer. It stores and processes data with high flexibility within the organization itself and the system
is adjustable to serve for the organization requirements even better than cloud system. Utilizing cost is
a payment for software license and maintenance.

1.3 Hybrid ERP is an ERP system that mixed between Cloud-based ERP and On-Premise ERP.
It stores and processes data either on cloud system or within the organization in which allowing to be
selected to work on the part that suited for the needs of an organization.

Chopra, Sawant, Kodi, and Terkar (2022) stated that the fast changing of technology and business
competition required companies in the manufacturing industry having efficient management system in
order to increase the competitive ability and immediately serve to customer’s needs. Enterprise Resource
Planning (ERP) system is a major tool to help companies in manufacturing industry on resources management

Or any processes.

2. Information Technology Strategy

According to the literature review on Information Technology Strategy, Henderson and Venkatraman
(1999) explained that establishing the guideline to use Information Technology or IT for the organization
in the long term in order to support business goal and strategy should cover planning on resources allocation.
Business strategy in organization running should cover each of division activity either internal or external.
Literature review showed that in order for the organization to achieve the goal and objective as planned,
there are number of mixed elements toward such achievement.

2.1. Top management Commitment Gomes, De Weerd-Nederhof, Pearson, and Fisscher (2001) stated
that high ranking executives must commit with the vision to bring the quality and efficient management
system to lead the organization toward goals achievement. It requires communication with personnel
in the organization to have knowledge and understanding with mutual commitment and acceptance on
the operational policy toward the organization goal. Moreover, it requires having an efficient resources

management.
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2.2 User involvement He and King (2008) stated that bringing information system to use in the
organization consisted of the unit that processes to manage and connect each activity into the same
database. In addition, Foster Jr and Franz (1999) stated that the application in each step needs co-planning
between users and the operators to set up the operation scope that conform to other work systems.
Users’ participation is the key factor in the operation.

2.3 Information quality Batini and Scannapieco (2016) stated that information quality referred to
the organization having appropriate information to be used and right to the needs of users. It must produce
from the fact and up-to-date information from reliable sources with clear meaning. Information should

be efficiently accessed with quality and simple presentation form.

3. Warehouse Management
Faber et al. (2013) stated that warehouse management was an important and necessary process
for the business either large or small. Efficient warehouse management helped the business to appropriately
control and manage on warehouse as well as delivery products to customers in short time. Thus, good
warehouse management process requires planning, products control, storing and delivery that would
help creating competitive potential of business.
3.1 Warehouse Management Strategy
3.1.1 Inventory Planning
Faber and Van de Velde (2002) stated that organization planned to increase inventory
management efficiency such as need prediction technology and procurement planning to have sufficient
products to serve the demand, but not too overwhelm. It allowed the organization to have appropriate
inventory control. The demand prediction technology should be precise together with sharp procurement
plan in order to allocate sufficient products as needed by customer without cost of products stocking
than demanding. It would help increasing inventory management and cost control efficiency.
3.1.2 Product Storage and Placement
Fontana and Nepomuceno (2017) stated that systematic storing and products placement
such as using Barcode technology and storing system based on FIFO (First In, First Out) that allowed for
quick tracking and accessing into products, focusing on systematic storing and product placement were
the key for efficient inventory management.
3.1.3 Application of Information Technology
Andelkovi¢ and Radosavljevi¢ (2018) stated that information technology application in
the operation was a guideline to enhance efficiency and accuracy in the warehouse management process
with significance. WMS or Warehouse Management System would assist on speed and systematic inventory

management from products receiving, preserving, and delivering, as well as the stock control.
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4. Operational Efficiency

Certo and Certo (2019) stated that there were three factors effecting the organization efficiency.

4.1. Organization Structure “How efficient the organization will be”, it depends on the appropriate
structural characteristics. This related to the crucial sub factors below.

4.1.1 Policy factor covers on the establishing of vision, missions that conform to vision,
as well as organization’s goals and objectives either in short term or long term, setting the standard of
practices and operation, etc.

4.1.2 Management and administration factor covered the structural arranging for new tasks,
complication, formality, centralization or decentralization, arranging work lines, commanding, task grouping,
resources allocation, monitoring and supervision, and performance evaluation.

4.2 Personnel factor is the most crucial factor since personnel are group of team joined together
as an organization with the mutual objectives, work role, or any related operations in order to achieve
the goals. Therefore, for personnel in any positions or functions under the organization structure from high,
middle, or bottom ranking personnel and all levels of the operation, the organization efficiency depends
on the characteristics and qualification as required on any aspects. For instance, amount of personnel in
each work group, basic skills and knowledge, knowledge and skill related to work functions, leadership,
communication skill, technology skill, administrative skill, attitude, desired value, and people development
and work development ability, adjustment toward policy conformance, and organizational operation plan.

4.3 Technology factor is the factor affecting the products design, management design, tools utilizing,
and modern equipment in manufacturing process, control, and quality audit, data system preparation

to connect the markets and services for products distribution to society.

5. Theory of Resource-Based View (RBV)

Resource-Based View: RBV has become a vital theory in strategic management by it stresses on
the significance of resources and the companies’ unique abilities to gain competitive advantages. Basic
concept of RBV is that all the resources have not created to be equal, however, some resources could
give particular advantages for the company that cannot be copied by the rivals. This has stressed that
valuable resources that are hardly found and cannot be copied or replaced are crucial for the sustainable
competitive advantage (Madhani, 2010).

Theory that relies on resources helps the management to be able to comprehensively evaluate
on strengths and weaknesses of the resources. This analysis would help the manager exercising strengths
to create the utmost benefits while applying any measures to ease the weaknesses of resources by using
strengths to strategically solve the bottle neck problems. The organization will be able to process along
with the long-term goal, create the competitive advantages in the industry, and guarantee for the sustainable

success with changed in marketing factors. RBV theory is the strategy that stresses on the significance of
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resources and the ability of the organization as the key to retrieve advantages and competitive efficiency.
Group of personnel with top skills could help the organization exploring the opportunity and preventing
risks in advance. Besides, it helps the organization on bringing strategy to improve work effectiveness and
efficiency as well. In addition, RBV has the major role to create understanding on the dynamic of marketing
strategy. It is noted that the relationship between resources and the operation efficiency is a vital area of RBV.
It explains how the company can use benefits from its specific resources to win over the rivals. Resource-
Based View: RBV is the secure framework to understand how the organizations can use benefits from
their resources and specific abilities to gain competitive advantages (Lockett, Thompson, & Morgenstern
(2009).

The researchers prepared a summary table of the definitions of each construct and indicators

to ensure the internal validity of each construct, as shown in Table 1.

Table 1 Definitions of Each Construct and Indicators

Construct Definition Indicator Questionnaire

ERP Cloud- Cloud-based enterprise resource The importance of using

Based planning (ERP cloud-based) refers ERP Cloud-based technology

(ERPCB) to a cloud-based enterprise 1. Speed of Inspection 1. Items 1-2
resource planning (ERP) system, 2. Management 2. ltems 3-4
which is a modern and highly 3. Strategy 3. Items 5-6
efficient software application 4. Decision Making 4. ltems 7-8
model that does not require 5. Maintenance 5. ltems 9-10
installation on an organization’s 6. Satisfaction 6. ltems 11-12
computers. Shatat and Shatat (2021)

Organization | Planning and determining the The importance of

Information guidelines for using information information strategy in the

Technology technology to support operations organization

Strategy and achieve the organization’s 1. Policy and Objectives 1. ltems 13-14

(ORGIT) business goals. This strategy must 2. Guidance and Participation | 2. ltems 15-16
take into account many aspects, 3. Planning and Scoping 3. Items 17-18
such as supporting operations 4. Data Continuity 4. ltems 19-20
and business processes to be 5. Data Security 5. ltems 21-22
efficient or managing information
technology resources. Henderson
and Venkatraman (1999)
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Table 1 Definitions of Each Construct and Indicators (Continue)

Construct Definition Indicator Questionnaire
Warehouse The process of planning, storing, The importance of
Management | and controlling the movement warehouse management
Process of goods efficiently in order to 1. Inventory Planning 1. ltems 23-24
(WM) promptly respond to customer 2. Storage and Arrangement | 2. ltems 25-26
needs. Good warehouse 3. Information Technology 3. Items 27-28
management will reduce costs, 4. Automation and Big Data | 4. Items 29-30
increase product availability, and 5. Logistics Management 5. ltems 31-32

improve space utilization to the

fullest extent possible. Faber et al.

(2013)

Operational | The efficient use of resources The importance of

Efficiency available in an organization or Operational Efficiency

(OP) business to achieve the best results. | 1. Quality of Work 1. ltems 33-34
Performance is measured and 2. Work Load 2. Items 35-36
evaluated to know whether each 3. Time 3. Items 37-38
activity is being carried out in the 4. Cost and Investment 4. ltems 39-40

right way and is beneficial to the

organization. Jeong and Phillips
(2001)

6. Related Researches

Researches on theoretical framework were adopted as the guideline for the analysis and hypotheses
testing. This included linking the relationship between independent variables and dependent variables
in applying ERP Cloud-Base system and information technology strategy that influenced on supply chain
efficiency as the key supporting reason for research conducting. Eampoonga and Leelasantitham (2023)
utilized modern ERP in the automotive industry with the aim to resolve challenges and increase successful
rate of ERP projects. Mixed methods related to case study observing were conducted in form of literature
review, experts interview, and users questionnaire so that in-depth information were acquired with the
values related to factors influencing on the efficiency of Hybrid ERP system on cloud hybrid in the automotive
sector of Thailand. Data analysis on 455 of system users from 114 places in automotive industry was
conducted by SEM model creating and the method of partial PLS value finding supported 15 hypotheses
from the total of 18 hypotheses.
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Developed conceptual model can be applied in practicing framework for organizational
management and for the relevant project managers to bring Hybrid ERP system on cloud to successfully

apply with ERP system in the industry as can be seen in figure 1.

R=0.585
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Factors ERP Project

Sucesss
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Process Context -0.268
Factors
0.068**
Organization 2
Technol 4
C°ll"l‘:g ' 0.377+%* Performance R=0.936
Factors 0.6.
0.490***
Organization — 4
Context -0.939 0.350%** 0134545
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0.197 *e*

ERP System
Quality

Environment
Context
Factors

0.318 ***

R =0.795

* significan t at p< 0.05, ** significan ta t p< 0.001

Figure 1 Results of Theoretical Model with PLS-SEM Analysis (Eampoonga & Leelasantitham, 2023)

Research result gave the improved guideline to utilize ERP system and in-depth information for
technologies merging such as modern Block Chain and ERP system in to business sectors. These would
help improving overall business operational efficiency and competitive ability. Results also extended the
scope of study into the real application with recommendations for the future research direction as well.
It pointed out the areas for further exploration in the scope of utilization and ERP system management
which would help enhancing toward ongoing progress on this branch. Overall, this study stressed on the
importance of the guideline that covered to utilizing ERP system emphasizing on the key factors toward
success and the operational plan preparation for the organization that required for the efficiently use of
benefits from ERP system on cloud hybrid in the automotive industry in Thailand.

Next, literature review on Ince, Imamoslu, Keskin, Akgun, and Efe (2013) who studied on ERP system
which was a vital tool for business processes planning, data flow, implementation and control on the
sources of the company’s operational site (on the aspect of finance, material, equipment, and labour)

in any places. By the guideline for supply chain management (SCM) is the channel that companies used to
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guarantee the joint benefits in their own process. Bringing ERP system and SCM guideline to successfully
practice and integrate would lead to the advantages in planning, decision forming, implementation, and
increasing company’s efficiency. This study investigated on the dimension of SCM practice guideline and
ERP system, then tested the relationship between the competitive advantages and the company’s efficiency.
This research processed with management of 138 companies in Turkey using path analysis to test on
research hypotheses. Bringing SCM and ERP system to practice showed that the practice guideline of SCM
and ERP system gave positive results on companies’ efficiency and competitive advantages. The structural

equation model was shown in figure 2.
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2(23)= 32.34; y¥/df= 1.40; GFI= .94; CFI=.98; IFI= .98; RMSEA= .06.

Figure 2 Results of the Path Analysis Ince et al. (2013)

According to the research results, it was found that decision to select services from third party
was one of a crucial issues in sustainable development. Number of quality criteria were included in the
decision making process, while establishing the organization’s core ability. Especially, top management
must aware on the core ability in order to achieve and improve their own organization. Therefore, this study
evaluated the core ability in making the strategic decision to select services from third party considering

the quantitative criteria in technologies evaluation.
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Conceptual Framework and Research Hypotheses

1. Research Hypotheses

1.1 Hypothesis 1 (H1) : Utilizing ERP Cloud-base system has positive effect toward warehouse
management process.

1.2 Hypothesis 2 (H2) : Information Technology Strategy has positive effect toward warehouse
management process.

1.3 Hypothesis 3 (H3) : ERP Cloud-base system has positive effect toward business operational
efficiency.

1.4 Hypothesis 4 (H4) : Information Technology Strategy has positive effect toward business
operational efficiency.

1.5 Hypothesis 5 (H5) : Warehouse management process has positive effect toward business

operational efficiency.

2. Research Conceptual Framework

ERP
Cloud-Base

(ERPCB)

Warehouse (5] Operation
Management Performance

(W) (oP)

Organization
IT
Strategy

(ORGIT)

Figure 3 Research Conceptual Framework
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Research Methods

This research passed the approval on the Ethics of research in human subject from Uttaradit
Rajabhat University according to document COA No.022/2024 and URU-REC No.022/2567. There were 220
questionnaire respondents; later on, the author considered on Data Cleaning to create proper data for
the analysis. It was found that the questionnaire from 215 places contained complete data and could

be further processed.

1. Populations and Samples

This research selected population group from the organizations with registered capital on
automotive parts in Thailand from 30 million baht onward and applied ERP Cloud-base system in their
operation and the organizations shown with publicized data by the Department of Business Development
of Thailand. Samples were those relevant in the organization information system such as CEO, Information
Technology CEOs, IT Manager or MIS officers of the organizations in the automotive parts industry; divided
into 10 population groups from total of 720 places. Sample size was considered based on the appropriate
size for SEM analysis. Sarstedt, Ringle, Smith, Reams, and Hair Jr (2014) stated that sample size for the
analysis must have ten times amount of observed variable group. Wilson et al. (2010) This research
contained 20 observed variables therefore, the sample size of this research should not lesser than 200

samples.

2. Research Tool

In this study, the author designed questionnaire as a tool for data collection consisting of three
parts detailed as below.

Section 1 Presenting general information of the questionnaire respondents. The characteristics of
questionnaire was in form of 6 items Check-List covered the information of gender, age, status, education
level, work experience and current position. Data analysis in term of frequency and percentage presented
in form of tables and results interpretation via description.

Section 2 Presenting information related to the influence of Cloud-Based Enterprise Resource
Planning System and Information Technology Strategy in the organization toward business operational
efficiency through warehouse management process of the automotive parts industry in Thailand. Mean
and Standard Deviation were calculated then interpreted values. The questionnaire contained with
40 question items in form of scores evaluation. All the questions covered research framework such as
focusing on the utilization of ERP Cloud-base, focusing on Information Technology Strategy, warehouse
management process, and focusing on business operational efficiency. The criteria of score were divided

into 7 levels comparable to Likert 7 Scale. Joshi, Kale, Chandel, and Pal (2015)
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Section 3 Conclusion of recommendations from the questionnaire respondents were separated
into each aspect and concluded into items. Repeating recommendations were described in only one
item.

Tool Validity

Content Validity was done to test the validity of question items by calculating to find Index of
item Objective Congruence: IOC. The questionnaire was sent to three experts and found the congruence
between questions and objectives with at average score of 0.81. Next, conducting Trying Out for confidence
by Cronbach’s Alpha Coefficient, a testing for 30 sets (Cronbach, 1951), it was found that the value of
Cronbach’s Alpha Coefficient was in the acceptable range which was 0.90. It referred to that the questions
had highly confidence and can be further used for data gathering.

Data Analysis

1. Descriptive statistics were used to describe the preliminary analyzed results to consider data
from different context using percentage, mean, and standard deviation.

2. Inferential statistics analyzed data from SEM in order to check on the reliability of variables by
testing on discriminant validity and Convergent Validity, then evaluating the appropriateness of model

data.

3. Results

The author in this research studied on the influence of a Cloud-Based Enterprise Resource Planning
System and organization Information Technology Strategy on business operational efficiency through
the warehouse management process, a case study of the automotive parts industry in Thailand with the
analyzed results as follows.

Section 1 General Information of Questionnaire Respondents

General information of questionnaire respondents, most of them were male 70 persons, and female
45 persons. Range of age for most questionnaire respondents was between 31-40 years old with marital
status. Most respondents were graduated with Bachelor degree with 5-10 years of working experience. Lastly,
on the aspect of current job position, most of questionnaire respondents were in the group of head of
department.

Section 2 Structural Equation Model

1. Reliability Testing One of the requirements in Structural Equation Model analysis was that the
observed variables should be reliable. Therefore, the acceptable value of Cronbach’s Alpha Coefficient
was higher than 0.7. After reliability testing, results of variable group had the average Cronbach’s Alpha

Coefficient value at .889, mean = 6.27, and standard deviation = .546.
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1.1 Multicollinearlity Testing
The author tested the correlation between independent variables to ensure that
independent variables can be added in the equation since Structural Equation Model was based on the
regression analysis. Therefore, this study shall pass the correlation testing between themselves. Hypothesis
for regression analysis limited that each variable should not be much correlated, then using acceptable
tolerance measuring and VIF to test; tolerance ratio must higher than 0.1 or VIF must lesser than 10
(VIF = 1/tolerance ratio) in order to accept that there was no problem in form of correlation. Hair, Ringle,

and Sarstedt (2013) The results of Multicollinearity were shown in Table 2.

Table 2 (Multicollinearlity Testing) (n = 215)

Collinearity Statistics
Variable
Tolerance VIF
ERP Cloud-Base
Speed of Inspection (ERPCB_SP) 754 1.326
Management Aspects (ERPCB_MA) 409 2.444
Strategic Planning (ERPCB_ST) 441 2.269
Decision Making (ERPCB_DIS) 539 1.855
Maintenance (ERPCB_MANT) 448 2.230
Satisfaction (ERPCB_SATIS) 574 1.741
Information Technology Strategy
Policy and Objectives (ORGIT _POL) 759 1.318
Advice and Participation (ORGIT_ADV) 564 1.774
Planning and Scoping (ORGIT PLA) 421 2377
Data Continuity (ORGIT_CON) 513 1.951
Data Security (ORGIT_SEC) 408 2.452
Warehouse Management
Inventory Planning (WM_INV) 312 3.202
Storage and Arrangement (WM_STO) .200 5.012
Storage and Arrangement (WM _INF) 305 3.275
Automation Systems (WM_AUT) 299 3.343
Logistics Management (WM _LOG) 614 1.630
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Table 2 (Multicollinearlity Testing) (n = 215) (Continue)

Collinearity Statistics
Variable
Tolerance VIF

Operation Efficiency

Quiality of Work (OP_QUA) 678 1.476
Workload (OP_WOR) .758 1.320
In Terms of Time (OP_INT) 122 1.384
Expenses and Investment (OP_EXP) 632 1.583

According to Table 1, the author analyzed the relationship of variables to prevent inter-relation
in more than two independent variables. It was found that the Tolerance ratio of all variables is more
than 0.1 which is acceptable, while VIF in the test is lesser than 10 in all variable. Therefore, all variables
were accepted without a problem of correlation model in which resulted in capable to use as equation
to predict for independent variables without any deviation.

2. Construct Validity Creating model for Structural Equation Model analysis including Convergent
Validity testing which was the test on the value that reflected latent variable, and Discriminant Validity
testing to test on the observed variable on the same latent variable that was not related to the observed
variable of other latent variables.

2.1 Convergent Validity
Next, testing the accuracy of element weight values, variance values extracted mean,
coefficient predictive value, and confidence value of latent variables of the model that the author
assessed the accuracy divided into two types: discriminate validity testing and Convergent Validity testing.
From the testing results of Convergent Validity of element weight value must higher than 0.6. Testing
results show that the element weight value is between 0.6 and 0.9, which is in proper range as can be

seen in figure 4.
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Figure 4 Confirm Factor Analysis (CFA)

Besides, the coefficient predictive value (R?) shows that results between 0.547 and 0.902 which

are within criteria. The Composite Reliability: CR is in the range between 0.930 and 0.947 which is within

the criteria. For the confidence value of latent variable and variance values extracted mean, it is in the

range between 0.840 and 0.876 in which higher than 0.5, thus considered as proper within criteria as

shown in Table 3.
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Table 3 Convergent Validity

Factor Factor Loading R? CR AVE
ERP Cloud-Base (ERPCB) 0.935 0.840
Speed of Inspection (ERPCB_SP) 0.88 0.774
Management Aspects (ERPCB_MA) 0.92 0.846
Strategic Planning (ERPCB_ST) 0.90 0.810
Decision Making (ERPCB_DIS) 0.82 0.672
Maintenance (ERPCB_MANT) 0.77 0.592
Satisfaction (ERPCB_SATIS) 0.74 0.547
Organization Information Technology Strategy (ORGIT) 0.947 0.883
Policy and Objectives (ORGIT_POL) 0.84 0.705
Advice and Participation (ORGIT_ADV) 0.93 0.864
Planning and Scoping (ORGIT_PLA) 0.92 0.846
Data Continuity (ORGIT_CON) 0.92 0.846
Data Security (ORGIT_SEC) 0.80 0.640
Warehouse Management (WM) 0.947 0.884
Inventory Planning (WM_INV) 312 3.202
Storage and Arrangement (WM_STO) .200 5.012
Storage and Arrangement (WM_INF) .305 3.275
Automation Systems (WM_AUT) 299 3.343
Logistics Management (WM_LOG) 614 1.630
Operation Efficiency (OP) 0.930 0.876
Quiality of Work (OP_QUA) 0.81 0.656
Workload (OP_WOR) 0.85 0.722
In Terms of Time (OP_INT) 0.95 0.902
Expenses and Investment (OP_EXP) 0.89 0.792

2.2 Discriminant Validity

The explainable variance value of response variable is between 0.82 and 0.89, the acceptable

criteria is equal or more than 0.2 but not exceed 1.00. The accuracy of Discriminant Validity testing can be
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checked from the comparison between the average value of variance extracted and the variance value

of response variable Hair Jr et al. (2021). Next, the author tested on Discriminant Validity of the tool by

testing on the average value of variance extracted as shown in Table 4.

Table 4 Discriminant Validity

ERPCB ORGIT WM OP
ERPCB 0.840
ORGIT 0.578 0.883
WM 0.477 0.740 0.884
OopP 0.476 0.624 0.640 0.876

2.3 Construct Model
Construct Model testing can be explained as Chi-Square = 284.245, Degree of freedom =
100, Relative Chi-Square = 2.842, Chi-Square of fit Statistic P = 0.000, Goodness of fit index (GFI) = 0.883,
Adjusted Goodness of fit index (AGFI) = 0.821, Root mean square residual (RMR) = 0.445, Root mean square
Error of Approximation (RMSEA) = 0.093, Normed fit index (NFI) = 0.933, Comparative fit index (CFI) = 0.955,

and Goodness fit index of model assessment (Hoelter) = 203 (0.01) as shown in figure 5.

INDEX
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DF =100

CMIN / DF = 2.842
p-value = .000
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Figure 5 Structural Equation Model




01SaNSUSHISSSD UM
1dUR 35 (2024) : TNUEU-WOADMEU 2567

From the structural model analysis, results showed with statistical significance as can be seen from
Table 5.

Table 5 Hypothesis Testing

Hypothesis of Reserch Estimate S.E. C.R. p-value
H1 : ERPCB > WM 130 .039 3.349 Fex
H2 : ORGIT > WM 704 .064 10.988 o
H3 : ERPCB - OP .160 .044 3.618 xx
H4 : ORGIT > OP 361 .088 4.084 o
H5 : WM - OP 468 .106 4.428 xx

*** p-value < 0.001 (p-value less than 0.001 was at the significance level of 0.001)

2.4 Direct Effect and Indirect Effect
According to the analysis it can be explained as the coefficient value that set the factor
of R? reveals that ERP Cloud-base system and Information Technology Strategy utilization affected on
warehouse management process with 93% of precision. Next, utilizing ERP Cloud-base technology and

Information Technology Strategy affected the business operational efficiency with 62% of precision as

shown in Table 6.

Table 6 Direct, Indirect and Combined Effects of Standardized Variables

Dependent R? Direct Effect Indirect Effect Total Direct Effect

Variable ERPCB | ORGIT | WM | ERPCB | ORGIT [ WM | ERPCB | ORGIT | WM
ERPCB

ORGIT

WM 93 | .155%** | g1qxxx 155%%% | g1qxxx

OP 62 | ATTHR* | 386%** | 432%xx | OGT*** | 35 %xx 244%%% | 738%xx | 439%x%

**¥ Statistically significant at the level 0.001



NIDA BUSINESS JOURNAL
Volume 35 (2024) : June-November 2024

2.5 Conclusion and Model Analysis
From the model analysis, results showed the positive effect of utilizing ERP Cloud base
system and Information Technology Strategy toward business operational efficiency. Utilizing ERP Cloud
base system and Information Technology Strategy had direct positive effect on business operational

efficiency and warehouse management process as shown in figure 6.

Independent Variable Mediator Varable Dependent Variable
ERP
Cloud-Base
. -
H1:0.16**
Warehouse H5 : 0.43%* Operation
Management Performance
(WM (OP)

H2 : 0.81%% /

Organization /
IT H4 : 0.39%**

i
Strategy

(ORGIT)

Figure 6 Model Analysis

2.6 Hypothesis Testing

Hypothesis 1 (H1): Utilizing ERP Cloud-base system had positive effect toward warehouse
management process. From the correlation analysis, positive effect was found with path coefficient value
[B = 0.16 thus, H1 hypothesis was acceptable. Next, Hypothesis 2 (H2): Information Technology Strategy
had positive effect toward warehouse management process. Correlation analysis showed that it had
positive effect with path coefficient value 3 = 0.81, therefore, H2 hypothesis was acceptable. Further,
Hypothesis 3 (H3): Utilizing ERP Cloud-base showed positive effect on the business operational efficiency.
Correlation analysis showed that it had positive effect with path coefficient value B = 0.18, therefore,
H3 hypothesis was acceptable. Next, Hypothesis 4 (H4): Information Technology Strategy had positive
effect toward the business operational efficiency. From the correlation analysis, positive effect was found
with path coefficient value B = 0.39, therefore, H4 hypothesis was acceptable. Lastly, Hypothesis 5 (H5):

the warehouse management process had positive effect toward business operational efficiency. Correlation
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analysis showed that it had positive effect with path coefficient value B = 0.43, that H5 hypothesis was

acceptable.

Conclusion and Discussion

This research aimed to study on the influence of Cloud-Based Enterprise Resource Planning System
and Information Technology Strategy in the organization toward business operational efficiency through
warehouse management process of the automotive parts industry in Thailand. It was hypothesized that
Cloud-Based Enterprise Resource Planning System and Information Technology Strategy would have the
positive effect on the business operational efficiency via the warehouse management process. Variables
were ERP Cloud-based system and Information Technology Strategy utilization, where business operational
efficiency was the dependent variable and the warehouse management process was the intermediate
variable. Populations in this study were the organizations with registered capital in automotive parts business
more than 30 million baht onward and applied ERP Cloud-based system in their operation. According
to the information from the Department of Business Development of Thailand 2024 there were total of
720 companies. Sample group was those relevant in information system of the organization such as CEO,
Information Technology CEQOs, IT Manager, or MIS officers of the organizations in the automotive parts industry.
Sample size was randomized using Stratified sampling method. After launching the questionnaire and
retrieved them back via Data Cleaning process, the amount of sample was 215.

Research results when considering from research question no.1 which was how important is utilizing
Cloud-based ERP system and Information Technology Strategy for automotive parts industry in Thailand.
This conformed to Hypothesis 3 (H3) that utilizing ERP Cloud-base system had positive effect on the business
operational efficiency; and conformed to Hypothesis 4 (H4) that Information Technology Strategy had positive
effect toward the business operational efficiency. Thus, from the literature review of Lee (2006), it found
the conformity on the issue of Information Technology Strategy that must conform to the organization goals.
Itis vital to increase the utmost operational efficiency by emphasizing on information technology strategy
planning for outsources that conformed with the business objectives and to give the better efficient
outcomes. This pointed out that well planned information technology strategy could increase the overall
business efficiency. This concept was supported by Yeh and Lin of strong MIS development that also to
truly connected with the higher organization efficiency achievement. This emphasized on the concept of
[T strategy design by considering the objective of the organization. Next, on the issue of organization changes
with employees’ participation, this remained as significant role to achieve IT strategy practices. Nasamu
(2022) studied on the strategy to increase operational efficiency to create changes in the organization.
This research pointed out that it required employees’ participation in any changes in order to increase
the operational efficiency. This would reduce any resistance and form acceptance in [T system adopting

context that would lead to the success of new system.
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When considering on research question no. 2 which was How can the beneficial utilization of
Cloud-based ERP system and Information Technology Strategy increase the business operational efficiency
for the automotive parts industry in Thailand, this conformed to Hypothesis 1 (H1) where utilizing ERP
Cloud-base system had positive effect on the warehouse management process and also conformed to
Hypothesis 2 (H2) that Information Technology Strategy had positive effect on the warehouse management
process. From the study results, it found the conformance with the research by Badewi, Shehab, Zeng, and
Mohamad (2018) who conducted the study on competency framework on the benefit of ERP: the issue
of coordination theory perspective in which found that the ability to make automated ERP Cloud-base
system would help better management on areas and resources inventory. This would later on lead to cost
saving since the shorter processing time and no repeating data feeding in which very useful for SMEs
business that usually faced with resources limitation. They would be able to take benefits from ERP Cloud-
base system to extend the potential in operation without large amount paid for advance investment.

When considering on research question no. 3 which was how can the warehouse management
process affect the business operational efficiency of the automotive parts industry in Thailand that conformed
to Hypothesis 5 (H5) where the warehouse management process had positive effect toward business
operational efficiency. Results revealed the conformity with the study by Lam, Choy, and Chung (2010) who
studied on the measuring framework for business operational efficiency of inventory. It was found that
warehouse management process (WMS) system was widely used to increase the competitive potential
toward better inventory control since the past century. However, most of WMS did not support for planning
and resource inventory auditing, but emphasizing only on inventory management. Inventory management
and planning from customers’ order only relied on the knowledge of inventory experts. Decision making
process could be hardly made with the complicate and repeated purchasing orders. This article brought
the concept of warehouse resources management (WRM) for general WMS by separating the chara teristic
of purchasing orders with WMS qualification to finish the processing by proper resources usage applied RBR.
Research objective was to efficiently achieve the fulfilment of customers’ order with proper resources in
order to reach better customers’ satisfaction and increase the warehouse business operational efficiency.

Currently, the automotive parts industry in Thailand has been highly advanced, especially, on the
integration of the organizations’ Cloud-Based ERP system in the automotive parts industry sector of
Thailand. The dominant feature is the strong manufacturer network including with around 720 suppliers
in the first level, and 1,100 suppliers in the second and third level. Thus, Thailand has become an automotive
manufacturing hub of Southeast Asia, where this large network has been supported by the National Strategic
Initiatives to increase the competitive potential of the industry through innovative technology of Cloud-
based ERP system. This has become the power of change in the automotive parts industry of Thailand
that helps the manufactures improving work processes, data management, and the overall efficiency

via applying Cloud-based ERP system. This allows any companies to use benefits from high technology
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advancement without burden from large investment on IT infrastructure. Moreover, it is strongly beneficial
for SMEs since Cloud-based ERP model would help integrating on huge data analysis in which
significantly affected on companies’ efficiency by providing insight information that drive toward
strategic decisions (Tansakul, Suanmali, & Shirahada, 2021).

Bringing Cloud-based ERP system to use in the automotive parts industry of Thailand is considered
as the key progress on the operation efficiency and strategic management. It will facilitate for better data
management, improving best practices toward sustainability, and promoting innovations. These systems
are prompted to enhance the competitive position of Thai manufacturers in the world’s automotive
market. Applying ERP system in the automotive parts industry reflects the unique characteristic when
comparing to other industries especially, as a result from the needs of distinguish operation, regulations
and requirements, and competitive dynamic within the automotive parts sector. One of the key differences
is the complication in supply chain management, the automotive parts industry is operated under highly
complicated supply chain in associate with suppliers, manufacturers, and distributors in different levels.
This complication requires a strong ERP system that can gather all functions such as production planning,
inventory management, and logistics to ensure for smooth operation throughout the supply chain. On the
other hand, industries with lesser supply chain complication may have no need to mix within the same
level. They would have easier ERP solutions that stress on main business functions instead of large
reliance. Moreover, the automotive parts industry is under the strict measure of quality control, integrated
Manufacturing Execution System (MES) with ERP system which is very crucial in this sector in order to
ensure the compliance on industry rules and regulations while maintaining high level of manufacturing
quality. Strict requirements for compliance and quality certification can lead toward bringing ERP to adjust
for the more complete qualifications in the automotive parts sector comparing to other industries that

pressure from the regulations may not severe.

Research Limitations

1. The operation by utilizing ERP Cloud Base system in the automotive parts industry had the key
limitation from work function of ERP Cloud Base system when comparing with the traditional operation
process in the organization. It can be seen that traditional ERP system can fully respond to the operation,
while ERP Cloud Base system kept developing where some modules were unable to work along with
the same level of function and control system of traditional ERP system.

2. Bringing Cloud Base system to use usually required much changing in the organization which it
could come with the obstacles to apply toward achievement. It may result on resistance from employees
who felt familiar with former ERP system. Therefore, it is necessary for the oreanization to increase technical

skills and understanding on cloud technology among employees and management.
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3. Disclosure of organization business information still have limitations under strict rules.
Data gathering from questionnaire distribution may not yet cover, thus in-depth interview is required to

confirm the questions for further beneficial use.

Recommendations for Future Research

For the future researches relate to the influence of ERP cloud-based and Information Technology
Strategy for business operation efficiency increasing through the warehouse management process,
the author suggests to study on the relationship between the utilization of ERP cloud-based and Information
Technology Strategy toward supply chain efficiency specifically on each aspect in order to match with the
current technological changes. However, this was a cross-sectional study with specifically focused on the
automotive parts industry; therefore, the issue for future studies must be for the consistent advanced
knowledge such as Al, joint working between human and robots in warehouse that driven by ERP Cloud
Base. For example, the role of Block chain in ERP Cloud Base to process the warehouse, data analysis and
Business Intelligence (BI) in ERP Cloud Base system and the integration of loT and ERP Cloud Base in the
modern warehouse management process; thus, for sustainability and efficient operation of automotive

parts industry sector in Thailand.
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Articles in the Journal
Format:  Author (Year of publication). Title of article, Volume (Issue), Page numbers.
Examples: Aaker, D.A. (1996). Measuring brand equity across products and markets. California

Management Review, 38(3), 102-120.

Website/Electronic Format

Format:  Author (Year of publication). Title. Retrieved....., from URL Address\

Examples: Kemp, S. (2021). Digital 2021: Thailand. Retrieved Mar 29, 2021, from https://datareportal.
com/reports/digital-2021-thailand (Mar 29, 2021)

Dissertation or Thesis

Format:  Author (Year of publication). Title of dissertation or thesis. Doctoral dissertation of Master’s
thesis, University.

Examples: Kitiyanan, S. (2009). Employee Engagement of Sports Authority of Thailand. Doctoral

Dissertation of Master’s Management, Siam University.

Conference Papers

Format:  Author (Year of publication). Title of article. Title of conference and seminar proceedings.
(Pages). Place of publication: Publisher.

Examples: Changso, A. and Tonthapthimthong, N. (2021). The satisfaction on marketing factors of
Thai tourists towards the tourism on Nakha Sub-district, Muaeng District, Udonthani.
Proceeding of the 2" National Conference on Humanities and Social Sciences, January,
18, in Tourism Industry and Hospitality Management, Faculty of Humanities and Social

Sciences. (847-855). Suan Sunandha Rajabhat University, Bangkok, Thailand.
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11.
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The title must be in Thai Romanization. (Transliteration of Thai characters into Roman characters).
For writing Thai Romanization, it is recommended to use a transliteration program developed by
NECTEC http://164.115.23.167/plangsarn/index.php.

and must be translated into English in square brackets [...] and parentheses at the end of the titles
of those documents that the original language is, for example, specifying (In Thai) as in the following

example:

Wachirayanwaroros, Krom Phraya Somdej Phra Mahasamanachao. (1922). The regend of Wat Bowonniwes.

Phranakorn: SophonPipatthanakorn. (in Thai)

The Editorial Board reserves the right to reject manuscripts that do not comply with the above-

mentioned guidelines and is not obliged to publish all submissions whatsoever.

Submission fees

e Submission fee amount 1,000 THB

e Publication fee amount 2,000 THB
Authors should make a payment within 7 days after acceptance date, if authors delayed in making
payment, NIDA Business Journal reserves the right to proceed an article that follows the process
of payment. Submission fee is non-refundable in any cases, included an article that may be rejected
by the Editorial Board or readers.

e In case that authors are staff or student in National Institute of Development Administration,

the submission and publication fees will be exempted.

* Please Make a Payment to Bangkok Bank;
Account Name: NIDA Business Journal

Account Number: 944-019181-6

\_

Contact the Editorial Board:

NIDA Business School, National Institute of Development Administration
8th Floor, Boonchana Atthakor Building 148 Seri Thai Road, Klong-Chan, Bangkapi, Bangkok 10240
Tel. 0-2727-3967, 0-2727-3949, 089-128-5071 E-mail: nidabusinessjournal@yahoo.com
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