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ABSTRACT

This study examines the factors influencing consumers’ decisions to purchase motor
insurance through online channels in Bangkok and its metropolitan area, focusing on perceived
value, perceived risk, and trust in online technology. A quantitative approach was employed
using a questionnaire survey of 386 policyholders with experience in purchasing motor insurance
online, and the data were analyzed using Structural Equation Modeling (SEM). The results
indicate that the proposed model demonstrates an acceptable fit with the empirical data (}/df
= 1.852, CFI = 0.942, GFI = 0.953, AGFI = 0.903, RMSEA = 0.043). Perceived value has a positive
direct effect on trust in online technology and online purchase decision, whereas perceived risk
has a negative direct effect on trust in online technology. Trust in online technology also
positively influences online purchase decision and mediates the effects of perceived value and
perceived risk on online purchase decision. The findings provide strategic implications for the
development of online insurance platforms by emphasizing system security, transparency, user-
friendly design, and clear communication to enhance perceived value, reduce perceived risk,

and strengthen trust in online technology.

Keywords: online motor insurance, purchase decision, perceived value, perceived risk, trust in online

technology
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ynanguseteivaueelutag 170-340 fegng TumsAndlfnsunsuuuaoumusiua 409 g
uazldfunuuaeunuianysalduu 386 n Anlusmsnismeunduiesar 94.37 Sufivswedmiy
NFIATIeBLUUTIaeEunsiasadie (SEM) egnelsfinnu nsiiudeyarieisdudiegisuuy
axman (Convenience Sampling) anarelhiineaflunsidendiegne waznisimuaiuiidnwiame
TulangavmumuaswazUsuunasadfinnsesuenginssuvesiuslaalussduUseina
2. ouinduLion
n9ipEUsznaufefuUsulsiiuay 4 fuus wiadu 2 Yssam 1dud
2.1 smuUsueenieuen (Exogenous Latent Variables) Usgnausie 2 sauds taun
1) M3¥uiAmAT (Perceived Value: PV) Usznausne 5 fuus lein aanudue s1a1i
wnga Anuazenn Weludu uazmsliinisteyanasn 24 §alug
2) M33udmnudes (Perceived Risk: PR) Usznausie 4 fauus leun mnudeadiu
mnuvaenfevesdeyadium audsainnisgnlasnssudeya Amnudssanmnuinnainyessyuy
wazaudsannszuumshgsnssueeulat
2.2 suusuelenely (Endogenous Latent Variables) Uszneuse 2 srlus laun
1) aand esulumalulageeulal (Trust in Online Technology: IT) Usznausae
4 dawds laun anuvasndevesunannesy ANuUasndsveIsyuutIseiiu ANaIunsalunis
Tiusniseeulatvesuiem uazanudelunisldnuveswnanesy
2) madtnaulateuseiuftsnsusthutemsenilatl (Online Purchase Decision: DEC)
Usenoudae 4 fauds Idun mawFeufisuanudueudadulede anuddlade anushilalunis

£

snaulate uazmsuupihddulvideyseiuduiuremiesulal

ATINUNIUITIEUNIIN
NNSNUMIUITTUNTTUANATOURUIAANISITEUTENOUAY Nsinduladerutemnsesulall

mM3FuiamA1 M3suianudes uazanudedulumalulagosulay lnediswasiBeadal
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1. mainauladerugomsosulatl (Online Purchase Decision)

nquingAnssuuslnneiuiensyuiunsdinadlateduduaruimindunannmsyssdiu
madenmelidediiadutoya niwens uazaruliuiuou lnsaseunquisisinissuianudonis
nsuvdoya msuszdiumaden n1siadulade uazngnssundaniste (Blackwell, Miniard and
Engel, 2006; Schiffman and Wisenblit, 2019) luuSumaata nszuaunsiananiimadudounniy
ilesannguslandesiiamdeyaseulay wazeluladidunalnddylunisdndula Tnsamglududi
mﬁmiﬁuﬁlu’mmsaﬂizLﬁu@mﬁﬂﬁiﬂamaﬁauﬂﬁ?g@ (Solomon and Russell, 2024)

dmiugsiavseiudeesulal nuideneuniinuit anudglunisldnuanulasnioves

[

syuunarAMIU L sdoveunanioduiidninalsuandenuislade waznsinauladeussfude
Huapan1seaulall (Hanaysha et al., 2023) wuziiganu anulindaneszuvunazinaluladaina
ETQL‘fJuLLiﬂ‘ﬁ’ULﬂﬁl@uﬁ’lﬁiyfﬂENWE]aﬂi‘imﬂ’li%@sl,uLLWﬁmW@%MUi%ﬁuﬁﬁ@@ﬂﬁﬂ (Baranauskas and Raisiene,
2021) wonani nisdeasuuutindeUrnneBidnnsedngd (e-WOM) LLazUizaumﬁaJr;ﬁ%’ﬁﬁﬂuaq
waavesuditsanmuliwdusunazifialenalunisinduled sruremisesylal (Abdullah,
Diposumarto and Muharam, 2025; Aina, 2025)

v '

2. M33uzAMAN (Perceived Value)

1% ' =

nssuiamuAmneds MsvseiiuanufualaeUSeuiisuseninsslewunlasuiusunu

Y 9
o

Neadld FaATEUARUTNIAINTIAT 1381 ANUNEIETN wavdsvaun1sallaesinvesuslaa (Zeithaml,
1988) Tneiunumddgmeanuianela Audeiu LasngAnssunisde laswnizluuinisily
anunsaduialalaenss (Sirdeshmukh, Singh and Sabol, 2002)

a a

sATsdlvgnuaeandosiuin nsduiquardsvinadavandennuidesunagnis
daduladoluuiunuinisesular snsilutiunvesseiusvesulal aueiifuslaasudarna
azmn aulussla uazaruaenfuvesssuuduiutiadvddyiidmadenginssunisde vamanss
wa¥n1988% (Hanaysha et al., 2023; Singh and Ahmad, 2025) agnslsiny NUITIUNEE NS
fufnaumenalidmalnenssomsddulate uifoserdoarnuideiillumeluladifusuusdunardy
nsdaruBYENA (Aina, 2025) Faty ﬂﬂi%uiﬂmﬂ"]‘idNE]’]ﬁ]ﬁ‘uVIU’WIV]SﬂUL“?NaVI%Wﬁ%NG]NLLﬁS‘Vl’NayaiJGiE]
nsdinauladeruromsoaula

3. M3suinnadns (Perceived Risk)

mssuimnudsmneis mssuiidemainerugydevieanuliuiueunnisdinaulade
%aﬁua&yfﬁ’wisaumﬁﬁ AN3 wazviruaRveauTlna (Bauer, 1967; Schiffman and Wisenblit, 2019)
Tutuneeulay anandssenaifavansdii Wy arandssiunisiu anududus wazeulaende
vosdeya lnsnuidednlvamuasnadesiui masuiamudsddvinadauionnuidadouazns
gausuwmaluladAaia (Lu, Hsu and Hsu, 2005; Pentz, Preez and Swiegers, 2020) WAL IA AT VIR

wasnedeun I deilussuuAdta Uiang, Liu, Liu and Xiang, 2019; Kim and Kim, 2025)
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TuuSunvesseiudedadinnuldutuouuasdoyaiiliauuing nssuinnubdsddlunum
ddgranisdedulade Insuransfnwmudn uslaeiianunsaUseidiuanudeslaegiumnegay

(%

wazdanudilalundedusiduuildudndulategelu (Kwasniok, 2025) Al HANTENUYDINITTUS

ANUEBNGANTTUNTTRDIAUANATUMNUT UNLAE SEAUAIRINYDIEUS AR

4. audesiuluneluladosulasl (Trust in Online Technology)

'
a

anudeiulumaluladesuladifudafvddyifidnsnadenginssunissensuuaznis
dadulavesuilanluaninuindouddsia InsiAnanmssuifsmnmindefiouazausiunsvessyuy
(Gefen, Karahanna and Straub, 2003) 1uidsdnlngjaivayuunuinvesnrsndesiulugiugduds
ﬁ"uﬂmﬂszmwmi%’uiﬂmm mi%’uiﬂmmﬁm wazmssaaulade (Luo, Chen, Zhang and Xu, 2021;
Pavlou, 2003; Yin and Qiu, 2021)

Tuuunvesussiudvooulay mudesiudsavviounuiiulasernudasnisvesdoyauas
mnutdefiovesunanety FdldudvinaninaunimvssszuuLaznseeNLULUINT (Goel, Soti,
Taneja and Kumar, 2025; Hanaysha et al., 2023; Umran, Maupa, Irawan and Sadat, 2025) ae14ls
fAnusyiudvdnavesmnuidesiuenauandafumuussianyesiinis laslawizuimsiisinnudogs
Wi UseAune (Baidoun and Salem, 2024)

NNTNUNIUITTUNTTUNUI mﬁui@mﬁmazmi%’ﬁmmLﬁaaﬁﬁmﬁwaﬁiamiﬁﬂ%ﬂﬁa
Useiuseriutemnseeulal nederudesiulumaluladesulaivimihfidunalnddalunisdesinu

dvdwavesladedinand Faduiiugrulunmsifauiwuuiiasinisiveluadsil

AUNAFIUYDINTIVY

v
a o =

AUUAFIUYDINTITENMUNTUINWLIAANGANTTUE USLAA (Blackwell et al., 2006) N135U3

ARAT (Zeithaml, 1988) N133U3ANNLAEY (Bauer, 1967) uaziudAnauadulumalulagadvia
(Paviou, 2003) InedlauufgIumadl

oA

H1: MsfuiRmuAnddvdnaninsadeindernuidesivlumeluladesula

H2: mﬁuﬁ@mmﬁﬁméwamamﬂL%ﬂmﬂm'aﬂ'ﬁé]’mauia%aﬂizﬁuﬁmaauﬁmmiawmaaulaﬂ

H3: msfuimnudissdivinamansadeausonnudeiulumeluladesulat

Ha: emdesiulumeluladeoulatifiinsnanamsndauindensinduladeuss fusosasus
Hugenseaulall

Hs: anudesulumaluladesuladimihiidududs Aunansseninamssudnaueiiuns
dnauladeuseiufosasusdiinudemsseulay

He: anuBesiulumealuladosulasimhiidusuusAunansseninenisiuimudssiums

dnduladauseiunssasudniutamiseaulay
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NIDULUIAANTIVY
NIBULNIAANITITUFUATILVIINAITNUNIULUIAR N8 azuITeNinedte iieaduie
ANudNTussEnINsTuianA1 nssuirnades anueiivlumalulagesulal wavnisdndulade

Usziudusogudnutemnesulay saandluning 1

nsfuianan
(Perceived Value)
PV}

z
msdndulede
Ussudosoeus

rugeanssaulal
(Online
Purchase Decision)
(DECI)

Anudaduluwnalulad
saulayl

(Trust in

Online Technology)
m

oy 4

n1sfu§Anudes
(Perceived Risk)
(PR)

AT 1 NTBULLIAANITIVY

1 {ITeduATERNwWIAn ul] kasnuideiineites

WAunIdY
1. wseadlefldlunside MITedalsinunsillduuvasuaunimuanuunfa ngud uwae

v

NUATENNE909 1elduInT1EIUUTEUIUAT 5 SEAU ANUWUINIUDY Likert (1961) TAgAIAUa b

5 unefis wnfign uaz 1 vaneds deedian wuvdeuniuwlseanidu 4 dw laun (1) Aawdanses

1%

Heau (2) Teyauszrnsmans (3) $18n13A101NY0IRMILUTUHININNTOULLIAANTIRY Taun n133u3

AR (PV) 5 o n1ssuianudess (PR) 4 4o anudiesulumalulagesulal (T) 4 7o wavn1sdndule
Fousviudusnsudugemivesulal (DEC) 4 98 uay (4) MauUaelndmiudeiauawusiiiuii
2. 1139590 UANNIMNIAS 09l oA LHluN153TE WUUABUAINNIUNITATIFABUAIIULABING

v
a =

\Waiilon (Content Validity) lnegnsenandl 3 v lneliAdviianuaennnessenitaderniumiy
TnUszarvein15398 (Index of Item-Objective Congruence: I0C) 8g5%314 0.67-1.00 A1UAIY
Weslluusiliumemduuseavsueanivesnseuuia (Cronbach’s Alpha) wuinliawiiu 0.839 deg

Tuszsuileausuld (Cronbach, 1960; Hair et al, 2019; 9550L9% A3aUF, 2563)
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3. mafururadeys meidedinuededlidonann 2 wnds Tdun

3.1 uvsdeyaugund (Primary Data) nguuszwnsilmnefeguilaavierionUssiuded
wefisvaunaniteUssfusssosudiiutesmsooulafluangunmmuasuazIumma Tngldns
duuuuagaIn (Convenience Sampling) Husuvaaunueaulal (Google Forms) BN ULEDd AL
ooulayl 19U LINE waw Facebook wiauaudmnsaslinouiamedinedeussfusvsnousooulad
ogation 1 ads vietl weunsuuuanuay 409 Yo uarldSunuuaeumuiiauysal 386 4a (Sasmeu
nduferay 94.37) Fufismedmunsieneituuiassaunislasaine (SEM) Tnsdredanasivunn
NauFI0E 170-340 F0819 (10-20 WiwpafauUsdann 17 fauds) dedu Sunuiiegieass 386
fegrdannniinasituiuesmnzandmiunmsinnesiuuuaedunuiseedsil

a

3.2 unasteyaniugil (Secondary Data) 119IASANMIAUATILONGETT 213615IUINTT

Y

1A%y wagiulediiAeades iothunldsznoumsatuayumsiinesilBmgu] uazeduse
HANTIY

JayavnuuuasunIugnIazslglusunsudnsagunisaddlagld Spss dmsvada
Bewssaun Idun awd fevas Aede wazdrudosuuinasgiu WiesSusdnvazngudietis
wazszauauAaivvesiauludan uazld AMOS dmsunisiinsiziesduszneuidsdudu
(Confirmatory Factor Analysis: CFA) Lazluud1809aun15IAT9a319 (Structural Equation Modeling:
SEM) 1 enaaouanufgiu :aufednsnanianss n1edeu wazunuimdulsdunarsdaomain
ymaunsy uennd ldnmvaeunmsuanuasnivesteyadsaanuduazanulas sufefinnson
AnudssweseaanIsnisiiudeya (Common Method Bias) #senatinarnnislduuuasuniuain
{mounguiiien Insiansanainaduussans avduiusszninsiuusiliguauly wazan Factor
Loading vesauusdunniiogluinasmivensuld wansindeyadanumungaudviunisingeh
wuuaenddlasadn el msUssduaruaonadosmeiuusiaesdnsBanmmives Hair et al. (2019)

fakandlunsnen 1

A191991 1 LNEUTINNSUSEIIUANNEDAARDIVBILUUTIADS (Goodness of Fit Indices)

AdATIdnsIvEIUAMUNANN AUV ILUUS A0 LNEUgin1TNNTUN
Chi-Square/df <3
Chi-Square (x2) laifidedAgynsads
Ayt inseauANUnaunay (GFI) > 0.95
FudTasziuamunaunduiiuTuws (AGF) > 0.90
futinseauanugennasUIaulfisy (CFI) > 0.90
sudinuaaiaedeulunsuszanamnisdnes (RMSEA) < 0.05

fan: Hair et al. (2019)
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NaN1339Y
HANIRTIAaRUNITHANLAIUNFAvastayalagldrinuy (Skewness) agaaaaled (Kurtosis)
wud dulseansanandeysendng —0.828 4 0.054 uarduUszansanldeeyseuing -1.196 i
0.767 %qaaﬂumm%ﬁaau%’ﬂﬁ (Skewness +2; Kurtosis £7) #119ai@ualugved Byrme (2010) way
Hair et al. (2019) Fsanunsalddoyaninardlunisinseiidalaseasng (SEM) laegamanyan
1. Feyarhluidnrfugpounuuasunuuazdadodunsiadulatioussifusosnsudiude i
aaulatl (Online Purchase Decision: DECI)
HAN1TIATIETeNANERaURUUAB NN 386 AU nuhdlngdumends Soeay
52.07) flongszning 30-39 U (Seway 68.91) dnsanisdnwiszaudSayans (Sevay 58.55) fisals
581174 30,001-50,000 UwsiaLfoU (Feeag 38.34) uazUszneuendnwinanuenvu (3euag 72.20)
e 2 Anederesulmdniiieatostunsiadulateuss fufosnsusiinudemis
ooulavogluszduinn (X = 3.88, S.D. = 0.83) lagsuusnssudamen (PV) firedsvassziuaia
Anwiugagauazogluseduan (X = 4.17, SD. = 0.77) sesaunde anudesilumelulagosulat (T)
(X = 3.73, S.D. = 0.70) druns¥uirnudes (PR) usiiidadenian (X = 3.49, S.D. = 0.95) usidagly
seifuan vasiinmadinaulateussfudsosusiihudesmssaulall (DEC) Tassmeglussiuainnisuiy

(X =4.11,5.D. = 0.73)

A1919% 2 Aedeuavdrulouuunnspiuvensanduladeuseiudesasuiniuressesulal

fiauls X S.D.  msuUannunung
nssuiaue (PV) 4.17  0.77 1N
ns3uimnuides (PR) 349 095 1N
arudeiulunaluladesulat () 373 0.70 el
msinaulateussfustsasuiinuromseeylay (OEC) 411 0.73 170
994 3.88 0.83 4N

fa: 3nATFILI (2568)

HANTIATIEAdNUssAvBanduiusserinsdudsuan louwn n1ssuiame (PV) nssuianu
Wiea (PR) mnustasuluwalulagesulail (IT) warnsdnauladausyiusasasumaiutomiseaulal

(DECH wudnAanduiuseyluyae —0.285 fiv 0.498 uazynasiwusiia1iosndn 0.80 uansinluny

U

Tymanuduiusgaiuluiienansenusenisasrsuwuudtaesaunislaseasne (Cooper, Schindler and

o w aad

Sun, 2006) tngduusdrulngianuduiusidauinegrfideddgymeatiansedu 0.01 vugin1ssus

AMULEe (PR) dAnudunusi@eaunuinlsdu aus1eazidenlun1snan 3
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A15199 3 HaNSIATITIANENUSEANSandUNUSaE199e

o o o

s

AUy PV PR IT DECI
PV 1

PR -0.074 1

IT 0.498** -0.285** 1

DECI 0.412%* -0.213%* 0.355** 1

vnewie: PV fis n135uinmdn PR As n1suininandss T fe anuleiiulumealulagesulal

o o

DECI A msdnduladouseiuissosuiniutemisesulal wag ** szautisdAty 0.01

fa: AT (2568)

N15UsELEUAMNINYDIRITY

v
o

TAN215191nA1 Factor Loadings (FL) #1utneugives Hair et al.

(2019) Fawuzahlvidn FL 110031 0.70 wazeeusulailioninnit 0.50 wan1suszidunudn A1 FL ag

U39 0.688-0.928 lagdulngr1ganin 0.70 wagnnduuseyluinueisausuls uansdisaiy

o

ADNAADIBDITTIANUALUTES Aaunandlunns1en 4

a1519fl 4 @ Factor Loadings (FL)

fianUsuelg fianUsaang Factor Loading (FL)
PV PV2 (A1UANAN) 0.688
(M35udanen) PV3 (51Afimanza) 0.830
PV4 (Audznin) 0.826
pv5 (TUsladh) 0.855
PV6 (n1sluinisteyamaen 24 dalu) 0.738
PR PR1 (Arudessnuaudasndevesdoyadius) 0.841
(Mmssufrmndes)  PR2 (mandvsannmsgnlasnssudoya) 0.885
PR3 (mmL?iaamﬂmmﬁmwmmaﬂszw) 0.916
PR4 (mwmﬁ'aamﬂﬂszmumsﬁﬂﬁjﬂiimaﬂaﬂ) 0.847
T T1 (Aulaendevasinanlasy) 0.849
(Pruderiuly T2 (AMNUADAABYDITTUUTITLN) 0.818
waluladeaulad) I3 (Muaunsalunisiusnsesulalvesuiom) 0.838
Ta (pudglunsldnuvesinannosu) 0.805
DECI DECIT (Mat3suifisuaruduainoudnaulade) 0.884
(msdndulade DECI2 (rnusiladie) 0.922
Ussfufosoeusiine - DECI3 (anusulalunisindulade) 0.928
Foaneaulatl) DECIA (Msuuziifaulideussfutveaular) 0.921

fan: AT (2568)
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2. wamslaneiuuuhaesifauiuinnuaenadonauniuiutoyalsydng

HANITILATIZALUUTI009dUNITIATIAS19 (SEM) wua1 arleaunaas (x2= 187.052, p <
0.001) fifedAyneadafisedu 0.05 Felaaidunaiadeiliiumnas iosnala-awasiianls
Aevuangudaeg1e ogalsfinnu eRansandvinnuaenndesdusiuiu wudiwuudassdiang
aenndeanaunduiutoyadaszdndluszduiioeusuls Tnefien x2/df = 1.852, GFI = 0.953, AGFI =
0.903, CFl = 0.942 way RMSEA = 0.043 %ﬂLﬁulﬂmummsﬁmmgmﬁ Hair et al. (2019) wugin

NaNFATIEAlas T AenAdosiuTaLaueves Bollen (1989) Aszyinnisussiduni
WNNzauTeILUUTaedlinsRatsannalaauaIsiiesedafen winasiansaduianuaenndeos

duusznau lnslanizaAn CFl uag RMSEA (Kline, 2016) iy Fasuladuuuitaesinmunduiiaiiy

donaneInaunfuiuteayalilsedng wazaunsaeiuredadeniianinadensanduladeusyiudy

soeusNIutemeaulatlfegwmunzay fakandlunisen 5

AN5199 5 ANEDALAZLNUIN T LUNITATIVFOUAINNFDAAABINANNAUVDILUUTIABIANNTTLATIFS 1S

fatiAunaunau Lneua Arfiduaalld NAN1SRATAN
x> Lifitfudnfynsadfisedu .05 187.052 Taieuneus
p-value p > 0.05 < 0.001 Taieuneus
x2/df <3 1.852 HULNE
GFI > 0.95 0.953 HULNE
AGFI > 0.90 0.903 LA
CFlI > 0.90 0.942 NN e
RMSEA <0.05 0.043 HOULNE

fan: Hair et al. (2019) kazannn1sANUI (2568)

3. NaNNTIATITEANNENTUS TEI1aNsFUTAMAT 33UTAIEes uazasdesiuly
weluladooulal uazmsdndulatiouseiusososusiudesmneonlat

HANTNAADUAIINADAAT DIVBIUUUTIADEUNITIATIATIY (SEM) mnuauuRgunudn fedl

dndlvgrinunaeiuinsgiu uansiuuusaesdinuaenadsnaundufudeyaidaseindlusedud

gausuUle AawanalunIni 2
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0.31 0.18 0.43
1 1
2 PV2 d3 PR1 @
2 1 (% 1 $» 042 )02
0.10 > 1 -
e3 pv3 ) (o PR2
0.06 - 172 0.0
1 ~ PV PR 230 1
ed PV4 o - PR3 @
B . 24 > 0.32
&
@ PV5 PR4

. 1
@ i 0.26* 0.74*

0.76*
0.18
1 DECH  |a—(e11
% N =
N Y N 1
- Iy . <o | DEC otz
5 T : 094 1N )
= HEd DECI3 e13
IT3 S %, »
;
- 013 0.2 DECI4 D
a2 d1

Chi-Square (Xz) = 187.052, df = 101, p < 0.001, Xz/df = 1.852, GFI = 0.953, AGFI = 0.903,
CFl = 0.942, RMSEA = 0.043

[ '

AW 2 WUUTIRRENNSIATIET AR NENTUSTENINNN1TTUTAMAT NSTUSANNIEET LarAdTY

Wadulumelulageaulay denisdnduladeuseiudusasudiiuteamisesula

'
o v A W

MR *, **, 0 gl Ay fsedu 0.05, 0.01 wag 0.001 AuEIRY

o

fian: 279nn"SAUE (2568)

NAN5199 6 WU wuudaeaddas@ainannsaesuianuduiussEninenssuinud (PV)
n135u3ANdss (PR) anudedulumalulagesula (M) uaznisdnduladeuseiudesasudniu
Hoin1seaulal (DEC) laegrsfldad1Aynieada lneusingiedninanianss (Direct Effect: DE)

dnSwan199ey (Indirect Effect: IE) warnasiudnina (Total Effect: TE) MudiiwUsAuNaafanIng

¥
= v a

Wadulumalulagesulay (IT) fadl

1% '

1. n3fuiamen (PV) fdvsnanimsadeuinsensnnudeivlumalulagesulat (IT) uazns

v o 14 ' a:' o

snduladeusyiudvsnsudniutenisesulail (DEC) sgrafidedAgniadaiszau 0.05 laadan

o 2

BNTWANIWTWVINAU 0.76 wag 0.74 ANUA1AU DNYI989iBnSnanteeaus1uaud o ulumalulad

' ' U a

paulatiniu 0.25 lvinasiudvsna (TE) veanssuinuasensindulatieussdudesasusiniu

Yoanseaula TAIAY 0.99 Faawanluwuudnass nadnslaenadeaivauufgiu HL, H2 uay H5
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o Aa

2. Mm33uimnuides (PR) fiavswanisnsadeavsemnuidesilumeluladooulaid (M) oeadl
ydfyeaiATisziu 0.05 lnefiadvBnawiniu -0.26 wazusiaglimudvinanismsaionsdndula
Fousiudvsnsusiiiuesmaseulat (DEC) usiidviwansdomdsausunnudesilumalulas
ooulativiniu -0.09 vhlvinasududna (TE) vesmsiuianudssionisdnduladoussfussneud
rutessooulat iy -0.09 FeatfuayuaunAgiu H3 way H6

3. armidesulumeluladooulat () fvEwamemsadaindemaindulatousefudosnoud
W1utosseoulat (DEC) egnsiltfddymsadaiisesu 0.05 Ingdaravinamity 0.33 Seatfuayy
AuNRgIU HA

NansAgEULNUIMFILUSAUNA1ewUI1 anudesiulumeluladesulatimididusuys
Aunansunsdan (Partial Mediation) is‘m'wami%’uﬁammﬁumsﬁmﬁﬂa%@ waztumudsAunanady
sULUY (Full/indirect-only Mediation) sei1sn1ssusanundestunsindulade Tnsmsdnaulade
Usgiudvsaudniutomsesuladlisudvinageignainnissudnuan sesasmdenmidesiuly
walulaBooulall vasiinsiuinnudssdmanisdoudauentsindulodo Ussiufysosusiuu

Jaengeaulall Kiuunumvesrnudedulumalulagesulay

A15°99 6 HANNTIATIENDNENATLIINFLUS (Path Analysis)

AUUIHA
AuUsvn IT DECI
DE IE TE DE IE TE
PV 0.76* - 0.76 0.74% 0.25% 0.99
PR -0.26* - -0.26 - -0.09 -0.09
m - - - 0.33* - 0.33

v '

Mnewie: PV fis n1siuinnian PR fie M3suiannudes IT Ae anudedulumealulagosulay

v a

DECI Aa nsinduladauseiunesasudniutasmieeaulall DE = dnSwanians
IE = 8vdwanisdon TE = Nasudvzna uag — = Not Applicable uag *p < 0.05

fa: AT (2568)

nsenUsIeNa

v
a v o

Han1539eF TN N135usAMAILaZNIsTUT AIEssdunuimddynenitsdndulede

4

Useiusesasudiuremsesulay lnedanudeduluwaluladesulativinuddiduduusaunais

FeaonpaosiungAnssudusinalueafdvia lneanunsoeiusenalasiail

a a a 07

1. msfuaa (PV) fidnsnansnsudeuindensnnudediulumelulagesula () wagnis

v a

daduladeusyiunesnsudn1udewmseaulal (DECH) 524098 nS nan 199 aus 1uA1uLT o3lu

FeaeandeiunguiAmaEusLAATu3 (Perceived Value Theory) fiedurginmisandulaveduegiu
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nsUsgiiiunuAuArsEninsUstleviuasduny (Zeithaml, 1988) nadnsianndostu Hanaysha
et al. (2023) uag Singh and Ahmad (2025) dnu31 nsiuiaaaduiiadsdfysdonauidoy
uazngAnsIuNsteluu3nIsAaa egrslsfiniu nansdnwduand1eain Aina (2025) fiwudn Bvisna
Fnarifakiueudesiuwidy auuandisionvasfoutunvessziudelulsanalne Fadu
vimsiifuslaaliaunsdssdugualddnauieute Sdlvmmuddyiunnuduailunsinaulade
T

2. msfudanndes (PR) fdvnanwsadsausemnudesilumaluladosulal (T) wazdwa
yadeudsausenisiadulatousiufsosuiiiuromsesulall (DEC) knuunumuasauieriu
FeaonndasiuuuIAnues Bauer (1967) ua Gefen et al. (2003) Aiszyin mnudesudunalnddnflu
nsanauliiuiueulugsnssufivia nadwidaenadostu Pentz et al. (2020) uag Kim and Kim
(2025) fiwui anudssdumnudaenfouasdoyadiuyanadealinusdlatosudesseoulat

P a a a

anas agalsAny nansanwiillilaenpdesiuuisuiseiinusvinadaulnensenuideie
nsimaulede ﬂ’ﬂmLLG]ﬂGi”Nﬁla’]ﬂﬁ%ﬁ@Ui?éU%IﬂﬂIuU%UwﬁﬂigLﬁ’Hﬂ’ﬂ@JL%SJNWUi%ﬁUﬂ’JWNL%E}ﬁqu
walulagnoudndula mm’hma%’uﬁmwmﬁ'aﬂmwm Faty nstesuAulasnfBueisEuy A
Tsdla LLaxmsﬁamsﬁ%’mLfﬂu%’qﬁwmmﬁwﬁzyiuﬂmﬁummL%aﬁuLLasaﬁfUﬁuumiﬁmﬁﬂﬁa

3. mudesiilumeluladosulay (T) favEwansmsadauinsensinauleteuss fusfusnous
Wursaneesulay (DECH) axveuinanuidssiuluaullsdla amnuvasads wazaruuniedeves
uwwanvlesutisananuinaneudsdiiuiuasivautiulalunsigsnssy KadwSiaonadasiy
Gefen et al. (2003), Hanaysha et al. (2023), Luo et al. (2021) wag Pavlou (2003) ﬁ%ﬂ”l ATy

o 1

Wutladedrdgmenginssunsdeluviunadsa egrslsiniu manisdnwiiuanaiwinuisnuide

Anvitanuleduiiunumanzlugiugduusaunas Inenansdnwdagyiowiinnuiaduidng
dnsnanmswanisindulade wasunumlugiugduusauna
DOREERE wamsﬁﬂmé’qaﬁuauumauLLmﬁm Technology Acceptance Model (Davis, 1989)

F9a5u1871 M1svausSuAlLladTuegnun1sSUsUsElewy Audglunisitau kagAnUdodune

Y Y

O o

szuu Tnenadnsialhfuiendeduiunumaudndeduluiunvesuinismieniniuiifuilan
Ussdiunmaldeinnounisde fudu gliuimsaslfanuddgfuanudasads anulusda way
ArwansolunnTEeUTeatIEUY elesuaduaulindaavaiuayunsdadulatesdiedibu
(Baidoun and Salem, 2024; Goel et al., 2025; Umran et al., 2025; Yin and Qiu, 2021) IGWEJ?@‘U

anudeiivlunalulagosulaidunalnd A lunisdeiudninaveinissuinuaiuaznssuiaiy

degransinauladeusenunesasudnutasmieeaubayl
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1. Yarauawurdnsunmsinaldeluly

£ =

1.1 Tarauasuziiainan1sideluldvmiamgud (Theoretical Implications)

HansITetIefuAuesiauiiungAnssuduiiaaluusunnsdeusziudeesulal

o

Tnsguduinnisdnduladeluanmuindeuadviadulununseunguinginssuduilam Geuilan

Usziliuuselevd sumnu waveuEssieusnaula (Blackwell et al, 2006; Schiffrman and Wisenblit,

Ay a o

2019) gennnpsiungufAnANiuUIInASUS (Zeithaml, 1988) wenaini MsAunuitANTeatuly

Y

v ' [y

walulagosulatvhmifidududsaunasseninanisiuiama nssuinnudes uaznisinaulade

a a a

denandaaniunsounguiuaNuds-augeiulugInssuddnynselingd (Gefen et al, 2003; Pavlou,

' v
N w (YK

2003) F47 anud esiurasanaulintusunasiaiudvinavesqueisug faiu wuudiaes
Falassadralunuisedsedeidunisuenenseunuafa Technology Acceptance Model (TAM)
Tinsounquilidhunman arundes wazeudesiluuiunesunanie fiseAufoAdvia uazanunsn
Tidugrudmsunisimuiuuiasalimgefvewmdniueininisiuadvalueuian

1.2 forausuug iorhuan1$ideluldn1sufuR (Practical Implications)

1) iuaismnudesiunazamnulasafovesunanwosy fliuinisussiutesaousding
deanesuladaisamulussuvanulasndevestoys wu nsid1siadeya nsdududinunane
Hade uagnsfsmuautaenfovesszutegdaiiies mugfunisiomsunsnisivariedidiusda
uazaiiave etisanauinaananudsisud uasieiuaiuanailindavesuilna

2) snseAunuAf SuTHuUsEaunsaldlY lRuinnsuseiudssnoudiudomia
saulatmsianuwnannesulildiuite samse wassesiunaregunsal niouliauedeyansusssd
71 uazAuARTeteILAnIUT LUl Wieaduayumsdnaulatelusrezem

3) Wannagnsmsdeansilusdauaziirlade fliusnmsussiudosasudriudeams
oouladmslidoyaiitaauisiutuneuniste Joulunsusssd wagnaiFendosrdulnu nauny
iietvanmuliuuou wiuaisnundesilumaluladosulal uarduauniseeusutemnadaa

1.3 dowaueuuziiotinansisululdneleuns (Policy Implications)
niignuidugua Wi frnnuanznssunsifuLasdwasun1susenaussng
Useiude arsivuannsgiuanudasadevedunanresulssiudueeulatduaznislamedaya

K

nsussslilusdla wazidnladne wieunsduasumnuiiunistuiasimalulagunguslag oy

o &

ARRANAE!

v a

¢!
ANuasalunsUsliuauAlarALEes uagatuayunsiawnainlseiudend
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2.1 vengveulanguiegeludigiinmduvessmealng Wieazvieunginssuguilaaly
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ABSTRACT

This study examines the relationships between human capital, economic factors, digital
technology access, digital financial experience, and social proof on online purchase behavior
among Thai older adults, testing interaction effects between digital financial experience and
social proof. Secondary data from the ICT Household Survey (Q2/2024) comprising 53,491
respondents aged 60+, representing 14.0 million weighted population, were analyzed using
Weighted Hierarchical Binary Logistic Regression. Results show 17.9% of older adults purchased
products online. The strongest correlates were e-Payment (OR=3.41, 95% Cl: 3.05-3.81,
p<0.001), e-Banking (OR=2.18, 95% Cl: 1.95-2.44, p<0.001), and social media use (OR=1.52, 95%
Cl: 1.38-1.68, p<0.001). A significant synergistic interaction was found between digital financial
experience and social proof (OR=3.11, 95% Cl: 2.54-3.81, p<0.001). Findings reveal digital access
alone is insufficient; older adults require digital trust from successful financial transaction expe-
riences and social validation. This study proposes the Trust-Finance Flywheel Model as a Con-
ceptual Explanatory Framework derived from associational evidence and suggests four strate-
gies: (1) creating successful transaction experiences, (2) building social proof, (3) Assisted Com-

merce Model, and (4) Age-Specific User Experience.

Keywords: older adults, online purchase behavior, digital trust, social proof, ICT household survey

anudunuazanudrdyveslaym

o

UszimAlneidundgnisiasuudadlassaiisssennsegafidod 1Ay lnefiussvnsdasen
60 YulY 14.0 Suau waziaudgdenuasioseduangen (Super-Aged Society) luaunandulng
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N1INUNIUITTAUNTTULALNTOULUIAANTTIY

1. nseunguiiysannis fuilnagsenefienulidernuidssgs Instanne funsiukazaim
Unensivestoya (Chakraborty et al, 2016; Lian and Yen, 2014) Ingaiulindaianuduiusiu
ngfnssun1sdouinnitnudiglunisld s (Olumekor et al, 2025) 9uAded Fsysunismans
nsounguindniidoslss iunnulindaduununars uasdueseidunsouuufnaussdudu

dwiumdudaidnnsedindiaeeny (Tri-Layer Adoption Framework for Elderly E-commerce sioly

[

\38n71 Tri-Layer Framework) ¢isil

aa o

5¥AUT 1 58AU3INg1U (Foundational Layer) Usgnaunae (1) Ngugye43194n19a39ia
(Digital Divide Theory) (Van Dijk, 2005) f183Une%8331969us1 43533900 n1siinfiagunsal vinwe Tauds

nsldnuase Wnetawedianulingda neadvadutdedAydmsudaenglne uay (2) wwudiass

'
a voa

nseeusumalulad (TAM/UTAUT) (Venkatesh et al, 2003) Midfudnsnansdsnuuasdoulusiuie

o o

< (% £%
AnuavanitudadenszaudrAny
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seduTl 2 seduaiisnluanunTn (Capability-Building Layer) Usgnaudae nsaumgui]
auilinala-Anandes (Trust-Risk Framework) (Gefen et al,, 2003; Pavlou, 2003) Afupalinde
Dutadedvnlunisdnaulanmedifnnsedng lnefgeengiuuilduoidedsdiinisusn 1oy
mnidefioveauvasieyauas ussdudumadany umumsieneinudnvasdunaiasg1saziden

sEUT 3 sERUNTEAUNgANTIY (Social Proof Layer) Usznousenguijussdudiunsdsay
(Social Proof Theory) (Cialdini, 2021) #iefuneingiau Uivanuwginssuvesiduilomdgyeulsl
LB ANNTYIUINITTInunvesnsounguideiy idedauaeyidu Ti-Layer Framework

Mhanudeulesiuluuainudu e (n) uuywdwaznisidifanaluladidu fugiu (v) Yszaunisal

'
a

nsiuRdvina el uay (A) ussBusumedsan nssdumaindulatonds
2. advddyiifauduiusfungfinssumstosoulay nuitenumu wingudszdng
fail (1) sefusingtu AN AITakaznisidndsgUnsalidu Joulufiugiu (Kebede et al., 2022)
lngng U geogdnunainvaleds (Amouzadeh et al., 2025; Miller et al., 2024) (2) sEAUa319
AMNENNTD Uszaunisal e-Banking wag e-Payment fanuduwusiuaiiuliingla (Rajaobelina
et al, 2021) wagwuraaeloun1INISRIUAIYa (Digital Financial Spillover Effect) (Wang and Huang,
2023) wae (3) SEAUNTEAUNOANTIY wsadudu adspnilanuduiugiunssaaulade (Lian and Yen,
2014) Tngnisaivanu 3nAsouaTIdAuduRusiun15anANTANAIa (Hong et al., 2025)

Aot MWanuiinislidedsenooulatdusifamadeuosussiiuiumedsnn
3. MangIuTasEInYaINUIUNInguaztetinemuns nuideluviunlne atduayuy Tri-Layer
Framework 1ng gua lifwa (2566) Buduunuindainves aulinsladeaudsladessulai

o

Yuzdl Jantavongso (2022) \UnweYeeing aussauzAdviavesdaergruum egrslsfiniu euidelne

P} ' o

Tafld09719A103 3 Usenis Ae (1) vianisvedeunalasuiuseninslsraunisalnsdudidvianay
w3 Budumsdeny (2) deyadndnameiiun dalinseungussiuyseme uag (3) 110 LUUTIABIYTAN

nsfiesunensrulunsasunuegralussuu

v
N o

4. N9ULWIAA Trust-Finance Flywheel Model31n%84319AM13A9NA17 4138 WaIun
WUUT18993980A111131419-n1513UA TR (Trust-Finance Flywheel Model) Tugiugnseuwusfn
\Beosuneitiaunainndngrudsduiug Tneveneann Tri-Layer Framework wagU3uuss 2 Usenns fe
(1) wonsedusnguduruiysduasiasugia uasmadrfanaluladddna i oarudaauly

nsdana waz (2) Wnalnanulindananistuadivalduwnunarsivisules Jaseviauagitunis

v
] o

andulate uuudtaessenaunigiiuusdase 3 nqu Ae (1) NuuysduaziATugna (2) N5
walulagfdvia wag (3) Uszaunisal n153UAIYA (e-Banking waz e-Payment) Lazdanlsnniume
wssBudumsdsay Tnafingfnssunisteduiesuladidusuusau vddenagouanuigiu 4 4o lay

H1-H3 NaaaUuANduNusI3aUINUaLiaznq uikUsdase uwag HA MAdou HalasuAiusEnIng
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v

USZAUNITUNISHUAINABALLIITUTUNIITIAL NTOULLIAA NNTITUBALAMUFUNUSTE IR ILUS

WERIL AN 1

NUUUBGUAZYUNATEEN

H,

Ha ~ & - .
st amaluladifadna WOANTFUNISTUDHLA

\

saulalvesdgeaiglne

Jdszaunisaln1seufaaIna H,

A~
1
1
1
1
1
1
1
1

WS ITUNNSFHIAU

AN 1 NTRULLIAANTTIFY

A vedeuaNNFAgILEn 4 Uo Al
H1: NunywdLaznuiasygna (M3dnwr gl Auiides) dauduiusidauindungingsy

nsYedudeeulativeigienglny

'
N & o

H2: nsndaneluladndvia Insdwidletie dedmuosulal) dauduiusidauandunginssy
nsPeduieaulativegienylng
H3: Uszaun13ain1siunavia (e-Banking way e-Payment) danuduiusidauaniungingsy

ns¥eduieaulativegienylng

@

Ha: fnaasunusenIngUseaunisainstufanasazwsduduniediauaindedeausaula

MiidengAnssun1sdeduesulal vagenslng

YDULYAVDINITIVY

v
v o ¢

n333uSnalfnudadeninnuduiusiunginssunistedudeoulatvedgeny vy

Tnefmunveulunnal (1) Usenns dasenglneeiy 60 TaulU aunsysradayaldadens w.e. 2546

Y 9

uwazilewaina AveuRqutunlemazsuUNMIUTEINA (2) fiuil Tddeyasedulseman 5 gilana

loud aawmtle nAnans Manziuesndeanile n1Ald waznTENNUMIUAT (3) AIuUs fuwdsdasy

a

wiadu 4 nquatunseuuuafAn Trust-Finance Flywheel Model liun (n) Nunuwd uastasygia

o«

(Human Capital and Economic Capital) Usgnaunas n1sfinw s1eldnsaisou wasiuiiegonde



24 Tewed wavunse

(9) nsiidanaluladfdwa (Digital Access) Usenaudae Insdnviflofouard edsnuoeulall
() Uszaun1saln1siiuAdsia (Digital Financial Experience) Usznaunie e-Banking uag e-Payment

wae (1) ussBudunmsdanu (Sodal Proof) fnannislidedsausaulat drududsaufengingsy
nsgeauesiladluseu 12 Wouiiiiuan (@) 1ad T¥teyalasuna 2 U w.e. 2567 mLUusuauamam

ﬁawaqummwmwa‘tuﬂuuasml:dumme

Bnsanliun1ivg
Uszvnsuazngudledng myideillddeyanisgliannisdrsianisidimaluladansauna wag
nsdeasluasiiou (ICT Household Survey: ICTH) U 2567 lasuna 2 aesdinauad fuviewi@

o

Faufuteyasenitufowuweu-iguisy 2567 1158153938 n1sgudreg1muunateduneu

v
A

Juilfiodgeeny 60 VUuly

a

(Multi-Stage Sampling) AseUAguAUszInAlng nguieg19ildlunisd

=

U 53,491 518 (Roual9umdn) wSeAaduussrinsUseunas 14.0 duau (ilodraimingae

a

Fauds WGT _POP) sautsany (V) lumsiseiifionginssunistodudesulaflutng 12 ieuiiiiun

Ya o

Sadusudsming (0 = liimede, 1 = 1aede) 1nYeya ICTH 2567 mu@‘a%lﬂ%’uwﬁymiﬁvﬁﬁa
Foyadnanandrinnuaiiuisilanss ddlliteyafimounsarsisusily

Faudsuaznnsda uuadu 4 ndu sunseuuwafn Trust-Finance Flywheel Model #fail

1. MuuywdwagiAsegna (Human Capital and Economic Capital) Lo (n) sgAun1s@inu
Youduduusdnuseian 4 sefu (Uszoansedndn Sseudu dseuvas/endae U3 iyiym%'éﬁyulﬂ
agyiounuuyud (Human Capital) (1) 18ldn3E0u uiadumeulnd 4 ndu Q1 = :18légn Q2 =
seldunans-s Q3 = 1eldiunans-ge Q4 = 918ldgean) axvieunuiAsugia (Economic Capital)
way (A) ﬁuﬁaémﬁa Yodusuusninia (0 = suuw, 1 = e asﬁaumsLéﬁ’wﬁqiﬂsaa%ﬁaﬁugmﬁ%ﬁa

2. msidamaluladadsia (Digital Access) lawn (n) Msdilnsdnsidletiodiud Jaduduus
nina (0 = laidl, 1 = &) avvioun1sitnfiegunsalfda (Digital Device Access) wazidoulagiue
AnuazaIN (Facilitating Conditions) mumngud TAM/UTAUT wae (1) nslddedsrusoulatifuussd
Tan15l9 91U Facebook, LINE %59 YouTube tdusauidsninie (0 = 1114, 1 = 19 dudsea)
axtfountsitauaznsiidiusuiluituiinaa (Disital Engagement)

3. UszaunsalnsiuAdvia (Digital Financial Experience) loin (n) mslduinissunmiseeulay
(e-Banking) 1AN15¥11533n35uN19N15RUATWA 191 nsleuliunazasisdeusendu Llududsninie
(0 = laield, 1 = 1neld) azviouseiumnuduTumsnsRuAdvauazmsanmssuianndes (Perceived
Risk) uay (1) M331seudidnnsednd (e-Payment) Ian1sinsyunuszuveaulayd Wy wSeumduay
woUnaLATusuIA1s Wuduwdsninie (0 = liwmeld, 1 = 1aeld) azviouninuliingdanisi ava

(Digital Trust) Ineis e-Banking waz e-Payment JiasrziilusuUsuoniuiionngouauufgiui 3
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4. ussBudunadsan (Social Proof) leun mslddedsnueeulaiduuszdn fanislday
Facebook, LINE %30 YouTube ushuusninia (0 = 114, 1 = Wduusesn) WWdusd iamsdou
(Proxy Variable) v8au338usunisdanu (Social Proof) iilesanggaegilidedsauseulaviilonta
#sudeyauagauurinanasouaiuasiioudsaonadestunguives Cildini (2021) faudsi
Timaaeunaleiuiu (Interaction Effects) Autszaumsninisiiundvialuausfigiui 4

suusauAn (Control Variables) i wnei (0 = g, 1 = nda) 01 (Mendul) gina

AU INANTA WazanILEN TN LileruauvEwavesladeuszvngmans

nmshangitaya n153deilldnistinsevionnesladafnuuuniniadinimidnyszeng
(Weighted Binary Logistic Regression) tilesarnsuusmududoyaniniauazimnzaniunisussiiiy
Tonalunisiiangfinssu (Hosmer et al, 2013) Ingld@audsaamiin (Population Weighting:
WGT _POP) 91ndiinauadfusnnfuiielinaasioulszunnssedulseimnaeg19uviase uagfuine
AINAATALAR BUNIMIFILUULLT LTS (Robust Standard Errors: HC1) 1 950935 Un15g 10819
wuuBaeTunou

AMIRAUIMUUTIADIMUURIAUT U 1133 F8auIuuuTIans 4 sedununsouLuIAn
Trust-Finance Flywheel Model Tngifisdanusidlunuuiiassmudifunssnsveangud wuamis
Hierarchical Approach finusndumutuanenside 3 ysems laun (1) wendsziludnswaves
Jadoudasnquanudrduiuremgud (2) famunisdsuuvas ARz waz AAUC i udauds
Tuwsiazduifionnaoy Incremental Validity uag (3) wandliifuinuuudiaes D fiauysaifigainmuen
Winduegedldeddndewuusiasciliiaudienit seduuusiass D oifusuusiasmdniildly
nshauuazhlUyssandld feil

WUUTIARY A NUNYBELaZLATEENT maaummﬁuﬁuémmﬂﬁamwgﬁml,axﬁmmﬁug’m
Hun e 01y Alufiogends sedunisfine uazsisldaiuiou nmunsoungufivosiimeida
FUNITLUDY (Access Divide) (Van Dijk, 2005) Lﬁamaauamagmﬁ 1 (N=53,491 518)

wudaes B madnfunaluladadvia usudsmsiinsdwislefeuaznislidedsauooulat
AUNTBUNG WY TAM/UTAUT Lﬁamaauamuagmﬁ 2 (N=53,491 918)

WuUsIaes C Uszaun1sain1sdunava uswdsnislduinissuinisesulatl (e-Banking)
warn1391sziiudidnnsednd (e-Payment) munsoungus Trust-Risk Framework L enaaey
aundgiuil 3 lnedinnguinegnaemzgiiideya e-Banking way e-Payment AsudIu (N=9,576 518
wiodovay 17.9 vesnguiiegainun) Maanasuesuianguiaegudandriinaneusnduly

@

o I oaa ¢ v a aa I~ . = &
ﬂqiﬂﬂLﬂ‘quﬂﬂqN‘WNUi%ﬁUﬂqimﬂq‘UﬂqiNUWQ ARAUNTIBUNE WS Trust-Risk Framework @ 9tUu

Ya o o

naudmunendnvensfinwil ednalsianu §3desunsuinnsdaidendinaiieiansliinend

lunsAnidenndudiaage (Selection Bias) Hasnnaudiiuiliuiinisdnwuarselageniiuszwing
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101glR853 AUNaaNSUeILUUTIEes C way D Jsavviounginssuvengurdgeengniiussaunsal

a a

B
KUY
AUNTRUAIYTE warAlsinNlaemddiEnvuzanzreinguitedg1aiangd tnegidelataue

FosrintosanBenludutedinveanside

wuudaed D nakduiy iufulsUduTus (interaction Terms) 5¥wina (1) e-Banking x @0
Fsauooulal way (2) e-Payment x & odsauoaulal 1l evnaouanufziui 4 ndnaiaduiy
(Interaction Effects) sen319Uszaun1saln1siiuadvianazusadudunisdenu (Social Proof)
owgAnssumstodudooulavvesigeoryinevield sl sujduiudiaiudug wu 01y x

o w

Insdniisledio el x Nunegende uarn1sdny x Nufledende Wedsiamalasuiunionaitud ey

o

NN AUNTBULWIAA Digital Divide (N=9,576 518)

¥
Yo

gunsuuuassaunsalaulanail

p
Model A: In(—) = Bo + B1Gender + B2Age + BsUrban + BaEducation + Bsincome + €
1-p

Model B: n( 1_pp) = Bo + PiGender + BaAge + BsUrban + BaEducation + Bsincome +
BeMobilePhone + B7SocialMedia + €

Model C: In( 1_pp) = Bo + BiGender + B2Age + BaUrban + BaEducation + Bsincome +
BeMobilePhone + BySocialMedia + BgeBanking + BoePayment + €

Model D: In( 1_pp) = Bo + BiGender + B2Age + BaUrban + BaEducation + Bsincome +

BeMobilePhone + B7SocialMedia + BgeBanking + BoePayment +
B1o(DigitaLFinance x SocialMedia) + B11(Age x MobilePhone) +
B12(Income x Urban) + B13(Education x Urban) + €

Tne p Ao Arwhasluiifgeongasdedudooula

a o

UG LilavadeuaNuRgIun 4 ulTenaaeunatasuiuseninelsraun1sainisduAdvianay

v
S ]

wsegudunadenuly 2 sUnvuneniu lngnanisnaaeunensieaiined (1) e-Banking x dedinu
aoulall (OR=3.08, 95% Cl: 2.49-3.80, p<.001) kA (2) e-Payment x 4 odanuoaubal (OR=3.14,
95% Cl: 2.58-3.83, p<.001) Wa 2 sUsuudvwinaudunusindLAgsiuuin §951891uA Q8
(OR=3.11) 1uAunu (Representative Value) lun31afl 2 ilonnunsedu wadwsiiauslugy Odds
Ratio (OR) I OR > 1 wignefiafipuduiusidauin OR < 1 wungdedlanudunusidau wag OR = 1
mnedlidanuduius

NANMTIATIERNLUUT AN ¢ avnduesieidudolausnusiBalounedusuniag ey
AasgLazwnIMAdUfURd U UsEnaunis Ingadunseung e Trust-Finance Flywheel Model

LAYITIUNTIUMNEITD
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15U UAUANIZENVDINUUI 1809 LTinausivatsUsens taun (1) Nagelkerke R
\ieTarfdiesunevesuuus1aes (Explanatory Power) (2) Area Under ROC Curve (AUC) Witausuiiu
ANa1N1TalunIsIuNNa Y (Discrimination Ability) lagein AUC > 0.8 83144110 (3) Hosmer-
Lemeshow Goodness-of-Fit Test lag p-value > .05 WaAsI1LUUTIa89dAIUMNIZAUT UL DYA
waz (4) Classification Accuracy, Sensitivity (A313102) wag Specificity (A2101910112) 17 oUsLIU
Auuduglunsvinung (Predictive Accuracy)

va o o =

Tufifivosmnuifisansaddiiasss mwmwuﬂmﬁaﬁﬁmﬁmaLﬁﬂsﬁumﬂ{]iymmmﬁuﬁuﬁ
g9unau (Endogeneity) LLazaﬂﬁam@hLmiﬁgﬂazLaa (Omnitted Variable Bias) \fean1nduusdasy
visilunuudiassenaianuivadeadadddudadedldldsimeyluuuusiass agslsAny
i paanansznuNdesiAndanand §3elddudunisaiuguanugndesiiu 3 wuamne liun
(1) MU IAIUANTIUTEINTAAnIATUE I LaLA 1A 018 ATN1A A0MUANELTA WazaDIUE
719U Lﬁ'amﬁ’mﬁwﬁwaLLmﬂsz’faumﬂqmé’ﬂwmxﬁyugmdauuma (2) NAEBUALLTINNTS
(Robustness Check) #1128 Probit Regression LLazﬂ"]mnmmﬂLﬂﬁ'aummgﬁmwumﬂ;m (Clustered
Standard Errors) & slifiemneuaziuddynisadffidenndosiu way (3) sudunisinsigsiaiy
goulw (Sensitivity Analysis) 1t o8 uduiat osnmvosAduUszans lunuusassgeafinarnnane
faililosanyndeuadudeyanainung (Cross-sectional Data) n1sfinunadwsIaaiunisesung
Tod1Aidennuduiusvneadf (Statistical Association) Aunseunguifuniaue dlynisasy

ANNFNRUS LR LasNE (Causality) lnemss

Nan152498

¥
g a v

adABanssan dasenglveosas 17.9 wededudieoulatl Tuyie 12 weudiuun Andy

Uszana 2.5 dueu danansly ans1eil 1 faeengiideseulatiiengods 66.8 T (SD=5.2) dulng
Funemds Gevay 56.3) ordeluailos Govay 68.7) fimsanwseiulianniauly Gevay 42.1)
wazfiseldniaiou lumeulndi 3-4 Govay 61.3) ludunsldnuadsa faseny 74 seoula
dulvg Tinsdnvifiofodrudn (Fovay 96.2) 194 odanesulatiduuses (fevaz 78.0) uay

fiuszaunisal 1519 e-Banking (598ay 71.3) uag e-Payment (Sowaz 83.7)
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A19199 1 Snwauealssrnsmanivenauiieg T wuneungfinssunsgedumesulal

(N=53,491)
Anwaznalszrnsans biiayFooouland nvooaulani % 1ABTe X2 p-value
N=43,321 (82.09%) N=9,170 (17.91%)
e 0.85 0.356
e 20,840 (48.1%) 4,380 (47.8%) 17.4%
o 22,481 (51.9%) 4,790 (52.2%) 17.6%
fiufiegendy 145238  <0.001%*
ALl 16,850 (38.9%) 5,630 (61.4%) 25.0%
L UAYUUN 26,471 (61.1%) 3,540 (38.6%) 11.8%
TZAUNITANEN 4,890.22  <0.001***
Uszoudnevioninin 28,450 (65.7%) 2,120 (23.1%) 6.9%
dseuAnwinauau 5,830 (13.5%) 1,890 (20.6%) 24.5%
dseufnwinautaie/onTdnw 5,120 (11.8%) 2,450 (26.7%) 32.4%
Usayaaiauly 3,921 (9.0%) 2,710 (29.6%) 40.9%
TelensuSeau (Quartile) 3,118.44  <0.001%**
- Q1 (gm) 14,220 (32.8%) 1,460 (15.9%) 9.3%
-Q2 10,560 (24.4%) 1,890 (20.6%) 15.2%
-Q3 8,520 (19.7%) 2,210 (24.1%) 20.6%
- Q4 (g9am) 6,410 (14.8%) 3,610 (39.4%) 36.0%
angiads (@) + SD 68.4 + 6.8 652 +4.9 — t=4523  <0.001%**

MNEWN: M51UAAITIUILMBEN99Te (Unweighted Data) Wionasuwiingie WGT_POP dadumnemds 54.3%, un

e 68.7%, wazUSayaynstuly 42.1% ** p<0.001, ** p<0.01, * p<0.05

¥
o v a

maneaoulaauasiansauduiusoefideddny (0<0.001) Tu 3 IR ¢edl 1) Nuislotisns
%‘yaaaulaﬁqqm'wuuw 2.1 W11 (25.0% vs 11.8%, X?=1,452.38) av¥i outae3inannagdaans
(Geographic Gap) 2) nsAnwuansuulfuuuudduTY (Gradient Pattern) 91ndaeay 6.9 (Uszay
y3o1nin) fefesay 409 (Usnyanaudogenin) (x:=4,890.22) uay 3) Meldgsandeunnitdige
3.9 1911 (36.0% vs 9.3%, X2=3,118.44) druneliifinasesiivieddey (p=0.356)

nan153AsIERLUUs1aadladiain n153IseauN 4 wuusaesmuE U Y (Hierarchical
Approach) Tngldmsimseianaesladafnuuuninia (Binary Logistic Regression) waumsgsumiin
UszwnslazA1AI1AaIALAA BUNIRTFILT LT 9unTs (Robust Standard Errors: HC1) 51847URa
\Jusnsdrusend (Odds Ratio: OR) Wiauga9AILT a3 95% (95% Confidence Interval: CI) uag

f1 p-value
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v

A15797 2 wuudnaedladaindanutu - Jadelassastanisidnfanaznatnanuliingdaniiiva

(Models A-D)

AuUsddsy

Model A
(Structural)
OR [95% CI]

Model B
(Access)
OR [95% CI]

Model C
(Digital Finance)
OR [95% Cl]

Model D
(Interaction)
OR [95% Cl]

Jadeusyannsaans
e (gde=1)

978 (flo 1 V)

1.06 [1.01-1.11]

0.89*** [0.88-0.89]

1.05 [1.00-1.10]

0.91%[0.90-0.92]

1.04 [0.96-1.13]

0.94%% [0.92-0.96]

1.03 [0.95-1.12]

0.95%* [0.93-0.97]

VuuyeduaziAsugha

“
Wwaiied
ASANWN: sT5euA

" . o
AsAnw: dseuvane/enTay
nsAnw:UTeyeesTuly
19la Q2
T1ela Q3
1¢la Q4

1.32%** [1.26-1.38]
2.30* [2.16-2.46]
3.32%%* [3.12-3.54]
6.18%** [5.75-6.63]
1.29%** [1.20-1.38]
1.76** [1.65-1.89]
2.40%** [2.25-2.57]

1.28*** [1.22-1.34]
1.98*** [1.85-2.12]
2.76*** [2.58-2.95]
4.89%** [4.53-5.28]
1.24*** [1.15-1.33]
1.65*** [1.54-1.77]
2.21%% [2.06-2.37]

1.21%** [1.11-1.32]
1.45%% [1.28-1.65]
1.89*** [1.68-2.13]
2.87%* [2.51-3.28]
1.18* [1.04-1.34]
1.34*** [1.19-1.51]
1.56*** [1.38-1.77]

1.18** [1.08-1.29]
1.42%* [1.25-1.62]
1.85%** [1.64-2.09]
2.79*** [2.44-3.20]
1.16% [1.02-1.32]
1.31** [1.16-1.48]
1.52%** [1.34-1.72]

Asidanalulad
o ea a
flnsdwsidleto

T4Hednuoaulall

1.56*** [1.42-1.71]
2.19% [2.05-2.34]

1.48*** [1.24-1.76]
1.67*** [1.52-1.84]

1.52%%* [1.27-1.81]
1.52*** [1.38-1.68]

Uszaunmsalniskunisia
Tdusnssunmsesulal

rszRudiannsedind

2.54% [2.31-2.79]
3.54** [3.18-3.94]

2.18*** [1.95-2.44]
3.41%* [3.05-3.81]

U&uUS (Interaction)
e-Banking x Hodiau
ooulay

91g x Wnsdwisledie
19lé x waiiies

ASANET x LWALlDY

3.11%* [2.54-3.81]

1.14** [1.05-1.24]
0.82*** [0.74-0.91]
0.79** [0.68-0.92]

AERATAANULANNZELVDILUUTIADY

Nagelkerke R?

ARz (3nuuudnasenau
i)

AUC

Classification Accuracy
Sensitivity

Specificity

Hosmer-Lemeshow (p)

0.201

0.803
72.3%
29.6%
88.5%
0.132

0.310

+0.109

0.868
77.8%
39.3%
90.6%
0.249

0.319

+0.009

0.858
78.5%
52.2%
88.3%
0.371

0.320

+0.001

0.859
78.8%
53.4%
88.1%
0.444

NABe): 1. ***p<.001, *p<.01, *p<.05; n=53,491 (Models A-B), n=9,576 (Models C-D); ghathmidn

#8 WGT_POP; 14 Robust Standard Errors
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2. NMSTIUNUNALESUAY: UITINAADUNALESUAUTEWINUSEAUNNSAINISIIUAIT ALAL LSS
gudunedenunnanufgiui 4 lnevnageu 2 JULUURENAY Ao (1) e-Banking x dadsnusaulal
(OR=3.08, 95% Cl [2.49-3.80], p<.001) Wag (2) e-Payment x & odsAuvaulau (OR=3.14, 95% Cl
[2.58-3.83], p<.001) HANSNARBUNUIINY 2 JURUUTVUIAANduRus IndiAgaiuuin (Aade

v
v a o 1

OR=3.11) wazdited1Ayn1vadnviag feiudasesaulumsaduriunu (Representative Value) Lo

<

AYIUATETU

myRawuUesadsduduUaiu 4 s2av lnananisieszilanseadl
Model A NuuysduaziAsegha nulmsdnwdanuduiusidauinudunsadign Taeday

a

UsayawituluilonatoosulavganigauliiAulszoufinu 618 wh (OR=6.18, 95% Cl: 5.75-6.63,
p<.001) 599a3u1A05181A Q4 Wiwunu Q1 (OR=2.40, 95% Cl: 2.25-2.57, p<.001) LAz uii Lo
(OR=1.32, 95% Cl: 1.26-1.38, p<.001) Wuud1as03 ureAuLUsUTIulAS8as 20.1 (Nagelkerke
R2=0.201, AUC=0.803) atfuayuauufgiui 1

Model B nsudndamneluladfda Weiuduusinsdwisiedouazdedsruenula wuin
nslddedsnnseulaticmuduiusidauinudannsa (OR=2.19, 95% CI: 2.05-2.34, p<.001) 11ANT
nsiilnsdwidledia (OR=1.56, 95% Cl: 1.42-1.71, p<.001) agviouinn1sldnuaseliauduiusgand
nadfagUnsalifisaog1aion fdsesunediuduilu Nagelkerke R=0.310 (AR?=+0.109,
AUC=0.868) arfuayuansfigid 2

Model C Uszaun1sain1si3ufaa il ewiu e-Banking waz e-Payment Wu31 e-Payment
fanuduiudideuanudunsefign (OR=354, 95% CI: 3.18-3.94, p<.001) 5898311A 0 e-Banking
(OR=2.54, 95% Cl: 2.31-2.79, p<.001) 7iuraulafedninavean1sdnwseiulsyyrnsanasain
OR=4.89 (Model B) 184 OR=2.87 (Model C) & saenndosiuuuifnnanielounienisiiuddna
(Digital Financial Spillover Effect) Atlfiuinuszaunsaimsdunaralinruduiusfunsandesing

neN13AnY) ogelsfinu esandeyaiildiludeyaniadnuing feldawnsoagulainysyaunisal

nsRuAdvaLdusuUsAunans (Mediator) Tuidsanvnldlnemss (Nagelkerke R2=0.319, AR?=+0.009,

AUC=0.858) 714iin"13anasuasdl AUC 91 0.868 (Model B) 1Uu 0.858 (Model C) Aldazviouindus
TvlanUszavBamussuuudiass uifnannsidsungudognemn N=53,491 u N=9,576 Fadu
ﬂzjuﬁﬁ@mé’ﬂwwmwwmﬂ%u denalvinisnszanevesiindsmuuansineiu atduayuauugiui 3
Model D walasuAu nunatasuiusg wildud1AgysenitsUszaunisalnisiiufdianas
dodanueaulay (OR=3.11, 95% Cl: 2.50-3.81, p<.001) Ineifl ArUANNALATUAY e-Payment
(OR=3.41, 95% CI: 3.05-3.81, p<.001) kA% e-Banking (OR=2.18, 95% Cl: 1.95-2.44, p<.001) §3Asdl

AdNTLSIBsUINLTNsTign uonandinuradduiussninsengiulnsdwdidlofio (OR=1.14, 95%

Cl: 1.05-1.24, p<.01) Fhiuinnsigunsaliianuduiusiunisvawedodninueseny Tunmseiu
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v

Dy waasuiusEnInelagaiuianiies (OR=0.82, 95% Cl: 0.74-0.91, p<.001) wazn1sAnwgeiu

waies (OR=0.79, 95% CI: 0.68-0.92, p<.01) fiAsinin 1 azsfeuliiiuitluandodidlaseasi

a

AugruAdiad anuldiuiouvesdseldamaznisdnuigeazanas (Nagelkerke R2=0.320,
AR2=+0.001, AUC=0.859) aﬁuaguauuﬁgmﬁ il

wail A1 AR? ¥99ULUUTIa09 B C way D At ud uiieaidniies (+0.109, +0.009, +0.001)
wiiduysiifiadnaniifedndymisadftanun Wuusngmaaifinuld luwuusaesiiamuguiuys
Frnunnuazdivadaogsvuialng 1esanlunsdd fvuiadietisge Statistical Significance
Lisndusesdenndasiuruinves Varance Explained wauely fanufawuzilifiany Effect Size

21nA1 OR Usenauniua AR2 upna1nil A1 Odds Ratio (OR) 15189 ULTANILALIUINT dONAABNU

a

Average Marginal Effects (AMEs) 11 6 3378/ 141N ULAN KAN1T NAABUAIINY Y N 8L LAY
(Robustness Checks) wud1 (1) A1 Variance Inflation Factor (VIF) gagalviniu 1.82 F961n31Lna

W9357U (VIF < 5) uduinlufidgminndunus seninedwdsdass (2) n153.A5184aae Probit

o o a

Regression Way Clustered Standard Errors wudnfianiauagdedragynisaiifves dudsnanyned

o

AOnARDINUNAYIN Weighted Binary Logistic Regression Ingilang e-Payment e-Banking Laznalasuiu

o

(p<.001) uay (3) NM3tAsIzviANBaulna (Sensitivity Analysis) EuduauLdwnsamagiaiosnin

YDINANITIVY

n1sanUsieNa

1 unywduaviasygiawaznisitrianalulad nansideduduanufgiui 1-2 Ingwy

o«
¥

AMNFuRUsITIuINTeIN1TAny $18ld Az ufiegerduiunginssunisdedudiesulad

a o

Feaenndasiunsounquivesinamnedia (Digital Divide Theory) (Van Dik, 2005) #iaSungiinu

uywduavasugiaduadeiugulumsdrtuaslivselovinnmaluladfdve wwiliuwuuaiudy

o o

(6.9%-00.9%) LALAIULANANLBDI-YUUN (25.0% vs 11.8%) @xNOULDIINNIAINANFBAAA DINU

%

Han1sAnsluUTUNdU 19U Kebede et al. (2022) Ainvgduuulndifssiulunguggeongludssine

v @ '

Adeiaun eg1alsinu gadunuiiuanasanauidenouninfe nsidrdunalulad (OR=1.52)

v o w

Hanudunus davinuadininUssaun1sain1siiuRidia (OR=3.41) sgalided Aty avvieuliiu

o

Access-Action Gap fitliuin1siigunsalifissegraiesliifisns mndgeenadminninulinga

i

o

yaRdTarisulusonisinaulate

2. unumdduessrauNTinIsiuATVa nan1TideBuduaunRgiui 3 Tngwuanuduiug
Feuanetdifoddnyues e-Payment (OR=3.41) uar e-Banking (OR=2.18) AumnAinssun1saoaudn
poulall nadl@enAdoefy Trust-Risk Framework (Gefen et al, 2003; Pavlou, 2003) 7 95 U181

Uszaunisalnisvingsnssufivszauaudniafianuduiusiunisasisaulinsdafianeleuluy
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'
aa v A

WOANTINATVADU wazaonndadiu Rajaobelina et al. (2021) AinudnUszaunisainissuAIsuuiions

(Mobile Banking) fimnuduiusideuiniuanulingalunisldusnmsmealvedidnnseing (e-Commerce)

Y |

Tungudgeengluvszimaiamniuds adunuiilaamufordnsaiuauiinzidu (Odds Ratio: OR)

LY

YeINIANeITEAUUS Y Insanasan 4.89 1u 2.87 Fedenndesiunuifnnanielounesnisitunidva

(Digital Financial Spillover Effect) (Rajaobelina et al., 2021; Wang and Huang, 2023) ﬁlﬁyslﬁJLﬁu’i’l

a a

Uszaun1sainsduadvialiauduiusiunmsandesitmanisneedislsiony eswndeyadildidu

¥ o

Joyaniadnvng Feldannsoasuanuduiusidannglalaonse vananduaaTuiudauves

v
o

1elA x99 (OR=0.82) warn15AN®IxLiad (OR=0.79) d@x¥iau NdzyauNaUSUSEAUAIIUMNE BUEN

o

(Leveling Effect) @onndadiuauideuas Amouzadeh et al. (2025) inuinlaseaseiugIuAIians
fiauduiusiunisantesineseninenguiiivuuyvduaziasugiawnnaieaiu dadundngiu

Balszdndseauysemendunegluuiuning

[

3. WaLasuiuKay Trust-Finance Flywheel Model gafunuiidfAyvesuided AonataTuiu

7

szninUsraunsainisiufivanasusaduduniadany Tag e-Banking x Aodanusaulall (OR=3.08)
WAz e-Payment x & adanuoaulay (OR=3.14) Taruduwusiasutuluszaulngides (Aade
OR=3.11) auanssannuisereunthfidneiadomeariuentu Tag Lian and Yen (2014) wutfies
AduUEEwInveBvsnansdrusonstessylay uilildvaaeuindninasnaniaudusiug

a o

suivUsgaunsalnsiuadiavisell Tuvasiivsunlneddilaseasnmsounsivens wasnisatuayy

o o =

manaluladsznineguy unumvesaseuasilugiusunasiifunsBudunsdseuiinuddggeninlu

aa o '

Useinang Juaniidenmdadiu Hong et al. (2025) imudinsatiuayudidviasyninsguinnuduiusiu
nsgeusunalulagvesdgongluviuniewds annndngnudeduiusangn uidedfaaue Trust-
Finance Flywheel Model lugiugnsauuuifndsaiuie (Conceptual Explanatory Framework) 4

o 1Y a

finunanvdngrudeduiug flideasuiBaamniiiunimage udmaass Ingve1e9InNnseULLIAN
ﬁugmi@mﬁm (1) nalnioSursanuduiusseninassaunsaimsuaivatunisantesinamis
nsAne (2) maaRuiuseriadssaunsaidiuasusedudunsdsay uag (3) 1wasiounduiiesuny
puduuSsEangAnssunsteiiusvauanudisatunsiasuaulineda wwusiaeseenseu
ngud] 3 o leuA (1) vene TAM/UTAUT lasuaadbiiiuianulinsdadianuduiudiunginssunis
%yamﬂm'wmﬁuiﬂiﬂ%ﬁm?ammdwEJ (Lian and Yen, 2014) (2) we18 Trust-Risk Framework lag
wansliiiuinyszaunisalnmsiuadviadanudiiusiunsaslounnulindalugwaiinssundadu
FedonndostunnfAnnadielounnnisiiufava (Disital Financial Spillover Effect) (Rajaobelina et
al,, 2021; Wang and Huang, 2023) uag (3) suquwﬁLmﬁ'ua“umqﬁmaﬂmmmmmma?m‘“uﬁ
atfuayuILIARNSIeenAaviaT I (Hong et al, 2025) wagmssessuiilaiuanutiomaoain
A8UATY (Berg and Liljedal, 2022; Miller et al., 2024) NF£UIUNITNINUVDILUUT1ADILALIIDT

UaunauamuaLanslunIng 2



nagnsnIsnaInaINag s Uggie e lne: unuimvesnatuliardlenemsituuasusedugunidin 33

v

- -

2esloundu 5 S
rd ~,
s ~,
= dhacklooe (1] NUUYBIUAsATYFAD e
/) Human Capital & Economic Capital \\\
i 5ng1unsidnds | Foundation »
’ %
! \
§ -\\\\‘i X
a & ¢ ‘\
0 wyinssuvesaulay ——= ===
nsinnamalulagfava
Online Purchase Behavior =3
” Sl Digital Access
fioundulasuuse | Feedback yis p ’
Tonal@Fuuszaunisnl | Opportunity
1
i
( Trust-Finance !
]
I
Flywheel Model /
v e |4
aulinsdomaddiia © yUszaunisainisiiuAivia
Digital Trust g z 5 ;
i i o Digital Financial Experience
1nlugn1snsziin | Lead to Action p o
a519a21u1521913 | Build Trust

_

W@3UAMUYDIU | Reinforce

wssBugundeay
Social Proof

Ad 2 wuuTeessasaulinngle-nsiuAivia (Trust-Finance Flywheel Model): nsauwunAn
Weesune 6 aauszneuwazInnslaunduiaenadesiunsilisurinuvedgeengandidnis

¥
.

weluladdi@eoaulaiais

va o

W (398 (WAININNan15398)

=p

[V o o '

1NN 2 85UNIAI1 WUUIIBDILAAINTZUIUNIT 6 TURBU TANUFUNUSITIa 10U Town

(1) uuuvdwazAsegna (Human Capital and Economic Capital) LusingiudAgyfifianuduiug
U (2) Mssdrdanaluladfista (Digital Technology Access) dadudauladmsu (3) Usvaunisal
N153uAIYa (Digital Financial Experience) (e-Payment OR=3.41; e-Banking OR=2.18) ¥ (4) 134
Budunisdany (Social Proof) fiflanuduiusiasufuseefiiad da (OR=3.11) Saruduiusiu
(5) ail3andlan1edsvia (Digital Trust) war (6) waRnssunisdedudeeulall (Online Purchase

1

Behavior) LduUszuaneeastaunau (Feedback Loop) Nilmnuduwusiunisiasuainulinganig

v

Advaluszerend Tuindauligongiudsuiuandididaneluladdiedunooulatagiededy

o

v

wenINnalETUiuTENINeguarnsilinsAnsidiefis (OR=1.14) aduayuuiAnnisesnuuudiuse
Uszmuﬁmmzﬁwﬁqﬂmq (Amouzadeh et al., 2025; Miller et al., 2024) LUUTNADIVYILNTBUNG S
3 @ I (1) vene TAMUTAUT Tnguandliiiuinenalinsdaiianuduius fungfinssuniste
WNNIMITUUTElevntenwde (Lian and Yen, 2014) (2) vene Trust-Risk Framework laguans
Tifuiuszaunsalmsiiuddviadanuduiusdunsaielounulindalugnginssudnadu

donAdpsiuLAnNan 8laun19N1THUAIYE (Digital Financial Spillover Effect) (Rajaobelina et al.,
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2021; Wang and Huang, 2023) wag (3) ve18ngudwsidudunedenulaewaninaiasuiuiaduayy
WWIAANISEENENATTIATINTY (Hong et al, 2025) uagn1sgeusuilasunnuylsniaainasaunia

(Berg and Liljedal, 2022; Miller et al., 2024)
4. ToraualugiBauleunglaznagnsnITnaIn INNKANITIVE Lauanagns 4 aunaenndesiu

aa o

wuudaesndeanulingda-nsduadna ldun (1) nagnsnisadauszaunisalnnuduianiauen
Fa1g1uNANUFUNUSLTIUINVBY e-Payment (OR=3.41) Menszuiunsnde dau wazlasnsds

(2) nagnsn1sasaussdudunsdeaneg1uduszsuu §easviouainuataiuiu (OR=3.11)

aa v v '

H1UN15AENnAIaT NI LA I MNIANUAANGUEE @Y (Senior Influencers) (3) nagnswisivd

a ¢

ddnvsedinduuulinnutiende iean Access-Action Gap uaz (4) nagnsniseanwuuUssaunisal

£ =

Aldlanegeeny Fedenndosiunaiaiuiuety xInsdny (OR=1.14) uazauITeves Amouzadeh et

3

al. (2025) Mguonann1seeniuy Age-Friendly Interface ﬂaqwéﬁq 4 v‘iwmmwuyamwmi 1y (1)+(4)
angUassamamaia @i (2)+(3) @uanudeiu egelsinu Uszdninavesnagnsivaidladlasu
N15NAARUITINARDY 9ArsiadnlugiusdolauouusNI§Iuanuang I BEuRus wazalslasy

msnaaaulunuIdedmeassnall

YDLEUDLUT VDI

[

NNaN1TITe anansaihludteiauenurdmiu 3 nquidmvung Al

a 3 v

1 dmfuningsianidvd Sidnvselnduazinnisnaindda nnan1s3de 3 Wi

aa o

ANNFURUSLITIUINTRIAULI19laneN1siuATia (OR=3.41) uagnaiasuiuiunssdudunisdeny
(OR=3.11) "uAdeiauenagnsnismainfasia 4 a1 lawn (1) nagnsnisasrelszaunisalanudnsa
afausn eonuuunszUINNsgInsTULINliaNGe Fau uarUaenss Tnsansiurudunevls
tesfigauaziiauetemnadissiuiiduay wiouszuuivussiuammelaiieannssudaiuides

(2) nagnsnsasrsusadudunedenueginluszuy M3 n{aeneifivszaunisniase dalusunsy

¥
a v £

duatunisiidusiuvenseunislunstisd@edum afryuvuldeuesulal uasldynnaiifgeeny

o

Tindaidudsusemdndiue (3) nagnsmduygdidnnselinduuulviaruiiemde amnsyuvativayy

o

Alfuiinsounqu WU aefIutIemde Fonsaeuiiastunou WasiiiedIufiIiuYemMNRiTa way
(4) nagnsmseenkuulsraunsalldianizygeny eenuuudiudeussaugliivunzauiudednia

NNNBAN ATEUARNUNIAFITNYTIa UNTiesnadansldny lereundinladine waslnunnisldeu

LY '

M3suiedmiudaceny egalsiniy Usedvduavesnagnsimar 1aldldsunisnaaeuidmaaes
Feamsfanulugiusdoausiugdguanuangrudsduiusiazaislasunisvaaeulunuide
Famnaaessialy

2. A usuntienuniassias inuaulouis A1ASFUIaAITATENNIT 3 AU oduasy

Y

v
LY o o

anulindaddviauazanauviondn laun (1) Wamnlusunsunisivimiunsiuadvia dandngns
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v

MmdunsuiRaseluaudiaogniuszina 1ngi3ua1n e-Banking uaz e-Payment fouvengn1see

o '

a v [ o o o

dudesulatsuafiuiu (2) a5 aunsgiulazadyanualiuses Wawinantusidniuunanosy

Mvuenugg9e1y ATAUARUAINUADANY YUIAAITNYT AUARAUYEIE T1UIUTUNBY LAz

aa v

STUUEmAL Uay (3) duasunsildiusiuvesnseuniiuazyuy aduayulasainisnguigeengadva

a

Tuguvu uazfinrsanuiasnsatuayuneaevieansusslenidmiuaseuntwmioosdnsivaemie
Ageenglunisldinaluladaivia

3. dmiudgeorglunmuunlagions esniamsidenuaauanssseninaaides ua
YUUNOENNTBEIARY (25.0% vs 11.8%) LaznaldiuAulTiauroIn1sAnwuaziuaties (OR=0.79)

avvouddgeongluruundaipainsnisatuayuaniziatzas Juauauuimig 3 Usenis laun (1) Wann

aa o '

lasansonanasinsfidniaguu lngduagasengivenanadnsviosduiiiunseusuiieliiniudiemndes

lunsldanunaluladadia (2) senwuvdiussdssaruidusuamuasdydnualuinninfasnys

d

dusunquiiiineenisgnulsudwardanudunediumalulagves way (3) as1annulingda

£

Hruan1dufidgeonglusuunlingdasguds wu lsmerviaduasuguaindiua annsainisinuns

o

30918188 ATA1515UEVUTEI MU Fedenad oeiunan1TITenuinlasaas el ugIuAlIiana

feuduiusiunisantesitamaesugiauasdny (Leveling Effect)

Y o

J2INNAVDINIFIAY

v v o w

NITeddednind1dty 5 Usens laun (1) deyaniafianving (Cross-sectional Data) 184310

o

yodeyavithundnwiludeyaniadaving Fdliamnsoasuanuduiiusideanive (Causality) lolnanse

U

sl v ~

ag1alsfinny auduiusfidunuiinnudenadosiunseunguiuasndngiudeUszdndluanuide
feuvt (2) eARAINNISARLERNNALAIBEN (Selection Bias) NM53ATwlUKULIIGEY C Uaw D 911in

aa o

angnguigeengfifiusraunsaidiunsiiudve Gevay 17.9) TanduiifiuwltudsefunisAnuuas
seldganiiradsvessznslnesin fbunadnsisasiioungingsumamevesnguimanefnan
LaEAIsAANR BRI ETATETI(3) MIldRaT Sannedau (Proxy Variables) n1sTaaauliansla
NMRITARIUSTaUNSal e-Banking way e-Payment $2u8an153nusaudunadsruriuninudnnsly
dodsnuooulatl lunslimudsiunuiionslinseunguiisuvesiuusidmguilunndd (@) vium
lzmMaiansTIy HansAnwenaiidedidnlunsasusnedsldsdinuduiilasiainseundanas
TAUSIIUNTATUAYUTENINNY (Intergenerational Support) fumndrsaInusumanzvesdenulng
uaz (5) eARaInFUsTignasias (Omitted Variable Bias) gyudoyanfend (ICTH) mafuusdfy
Bed3niner 91 anundanalulad vioanaudesiulunuies (Self-efficacy) Feiladodilailssnog
Tuuushasavianil (Unobserved Factors) nafiennuduiusiudaudsdassunsdamaonuusiugn

PpIn15UsEUUAIFUUSEENT (Inconsistent Estimates)
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wuIeNsIglusuian

[

Adelusmanasvrennusly 4 fiama liud (1) msfnwszezen ileduduanudius
Baanwmuaziiilanalnnisidsuulameinssuidviavesgeeignutinian (2) mswieudisuda
Usemeluondou ieszyateanaunzdedolanzuiuniidanuduiusfungfinssunisdesoula
1035901y (3) MIvAaeuNINUL ilenaaouUsyAvinaveanagnsnnaafdvafiauslusmiafed
Tnglaniznagnsnisadrsvszaunisaianudndandwwsnuaznisadiaussdudunisdenm uay
(4) M3Anvndsnuan drunsdunvalidednif e lansruaunsdndulanagssaunisniate

voeiaglum AU Peufeaulal

LONE11989

diinnuaiRuiend. (2567). :1e9unIsaTaemsldimaluladarsamunauaznsioarslunsusou
WA, 2567 lnsua 2 (CTH 2567 02) [enansiilalldffui]. dinnuadfuviena.

qua L. (2566). Mavensumaluladinsdwidedefidsmatueudilateduiguinauilnasoulat
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ABSTRACT

This research aimed to develop a community business model for bio-organic agricultural
products by integrating the Bio-Circular-Green (BCG) Economy concept with strategic
management tools (BMC, VPC). The study employed Participatory Action Research (PAR) within
the Ban San Kang Pla community in Chiang Mai Province. The participants consisted of 23
informants for the qualitative study, selected through purposive sampling, including community
producers, community leaders, government representatives, and business experts, and 400
consumers for the quantitative study. Qualitative data were analyzed using content analysis,
while quantitative data were analyzed using descriptive statistics, the Chi-square test, and
Spearman rank correlation. In addition, economic feasibility was assessed through break-even
analysis and Social Return on Investment (SROI).

The findings led to the synthesis of new knowledge in the form of the BCG-VPC-BMC
Integrated Model, which effectively links social capital and local resources with modern supply
chains. The statistical results revealed that perceived safety and environmental impact had a
strong positive correlation with price satisfaction (P = 0.692, p < 0.01), indicating that consumers
in the green economy prioritize safety value over price factors. Furthermore, the economic
analysis showed that the business model is financially viable, with a low break-even point and
a high social return on investment (SROI = 6.22)

The study proposes practical guidelines for enhancing the grassroots economy, including
(1) value creation from agricultural waste, (2) product positioning based on safety and
environmental sustainability, and (3) the development of a community-based business model
that connects local production with modern markets. These approaches support the transition

toward sustainable and self-reliant social enterprises.

Keywords: community business model, BCG economy, bio-organic products, social return on

investment
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naw ileduAsgidnsnmvssmULAzULININSTALLIIRagsAY TeyaileTinafinimeada

Wanssauwn lakn eud Sesar Anady wardiudeauunnsgu wazadifildeyuiu lauwn nmegeu

a

[

laauAds (Chi-square Test) WBALATILAANUFURUTIENINFMUTTINGY waENITIATIRaNdURUS

v a

uuvesalesuuu (Spearman Rank Correlation) WiefnwAnuduiusseninsduwuseuriauas
nswenfulazaufiewsla vl naidenld Spearman Rank Correlation Lilasa1ndayadildan
wuvasuanududegyasedudusdy (Ordinal Scale) anumsuUssanaAuuaiAsn 3 aidulum
Yomnaswosnsld Pearson Correlation fifpsnisteyaseiurasuagnisuanuaanuudnd Judenld

Spearman Rank Correlation awiangaufiudnunedoyauinnil

v -

MAsTRdLaseganans Tonsieszigedunu Wweussfuaudululanianisiiuves

9 9

5319 wagn sUsEiunaneuwnunedaaNaINN1saU (SRON TagRarsandaduindi (inputs) nandn

q

a

(Outputs) haznaans (Outcomes) feuusziiuyarluliiiasugia dau wagdwindeu uwavdiue
HAadWSA2Y Deadweight (HaadnwsAoalindulsies) Attribution (dndiunadnsAitinaindadedusau)
uwage1 Displacement (HansenUoaluunuffanssudw) ieasvisuyad1uviase 31ntdurinis

ATUIUERTIEIU SRO L'Vd\‘l’ejLLﬁﬂQﬂ’)’]ﬂJﬁMﬁ?maﬂﬂ’]ﬁaﬁnu
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a6 W57 ausns uazsyen qITTUFTINY
NaN1339Y

nMsiTeLleaursULuugsAaguaundn Sl dunIddanmdndunisaunszuauniside
FaAoRnsuuuidiusa (PAR) utteanidu 4 svey dil

szezil 1 mMsdenzidneninuazuSunyuey nan1sAnwiusunvesyuvutuduinaan
wudrguvuiideauliiuiouninisudiduainns ysamsiaguwielinienisinuasdiiunumnig
Uayayruaznunnedsny Kan1s3nsIzianImuInaeusie SWOT Analysis wunguauiigaudssnuiunu

NSNANAILAZANNTEIIYIUNITHES LATIRATUAILNITVINNIATFINTITULALUTTYA e TIviuale

azitadenieuanlasuleniaainulevieimsugia BCG wazAuaaIn1snandudiinunslasndy

=]

Y o v v =]

MiuTU wiglassaponisudedunaztodninaungseileu

s

NNAaNTIATIRRAINaldunsTITinagnsiiu TOWS Matrix 10y 4 nagws laun 1) nagns

€

{Ba3n (SO) deasnwyadinkazasduALtuiuauUaendeuasdulinsredwindouniunissus

a &

lunainesuladuazeslal 2) nagnsidauily (WO) Wuaunnaluladnisudnuagussyaued

o

3) nagnsidedasiu (ST) MiteldiuToududunuuazidnduanngidowiamiaguey wag 4) nagns

=he

93U (W) geadregugndndssiluiviiiewsuanusiuasiuseldlussesen waasuluszes
Gﬁﬁl,ﬁud’]ammuwﬁﬂ‘uaasqmuLi‘]ugmé’wﬁ’zﬂumiaaﬂLLUUﬂmﬂ"]wémﬁm%uazﬁmmgquiﬁa
guyunelinseuuiAnsygia BCG lusseznoly

svordl 2 nswaunAns ueiuazussyAueidunuy msdndunujadunagndideudly
(WO Strategy) tlasnsgfuansguLaznndnualudadust iunsdienesmaluladnisudndsviin

o A

nnTanuideltluviesdiu (ulil $1 4% wazniniana) iunngdududs Tnearvaunssuiunsvsinlila

q

eiifinaunmasiaue sume 15ndu uazdasadusodannden mugiumsiauiussaiasitazes
AumuunAaiasugia BCG eaisyadfiunazenseduanuindeievesfuslaelunisutsduids
widlvdeadugussy

szl 3 nMavedeUARALATRALIULITINMSEBasNsRann nsidunulussossjatiy
nagmdlTegn (SO Strategy) Hunsnageunainluresmsosnlatmainyuvunaziudviesiv) uas
ooulat] (Facebook way LINE) ieUsziiunisseniuuazlemanisifivlaluounan Tasussgndldnsg
doansntsmarnuuuiaiies iaueuAdiueuUasn SuainnisnanUaonasiaiivasnniiuyg

dwndeu Weafianudilanaranueiuuiguilnneg19adsdu fdanni 1
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YURINdUNIY
Judhtan

@ ismensianéky

Gihuaaunnein

@inuiousalaly

& aniutivyovile

GrUsTuves UL
Tusstzum

AW 1 wEndedursETanmgnruiuduiiaal wiendmmielunainguruwastemisesulatl

nan1sUsziliuaunswalasadulszaun1anIInang
nqudieg1afuslaagiuiu 400 au dilngidunands Sosay 52.8 918531319 3140 U
Jouay 35.5 agluevineu uazaun1sfnuseauligaes Sevay 39.5 Tunmsiu fuilaaiinig

a

Nanelanandni g dunsginnluseauunn WedtAs1zunudrulseaun1aniIsnane (4Ps) wuin

4

a

slaafianaly AusimlarAUNanAMIaiannuaiu v iU aLEINIIaIalasuAzLIY

e

wawsan ylidiuddenalunisiauinisdeasifisgnuaznisasdnanvalnsdudiioanszau

INANUANLITANINTHUITUIUDUIAS SNURLLDUARIATTIN 1

A19197 1 Anuiisnelarod il sEaun 1IN SnAINvomNEN M BUNISTINMYHTUTINEUR U

Uaedrudszaunianisnann (4Ps) Mean S.D. STAUAMUNIND 1D
PuNansue (Product) 3.84 932 11N
A1us1A1 (Price) 3.87 886 110
PNUYDIN19INTIMUY (Place) 3.71 939 1N
PUNNTENLESUNIAAR (Promotion) 3.47 899 11N
Naneladonandumndun3gdinnlag s 3.72 914 11N

newn: MakUanassauanuianelaldinaeiAaieds 4.21-5.00 = 1n9ige, 3.41-4.20 = 110,

2.61-3.40 = Uunans, 1.81-2.60 = tow, 1.00-1.80 = Houiian

ViAuAR N1sBausu uazngAnsIuNsiandavasuilana
HaN15IATIEvnUIE U Tnaliruafuazn1sausundndneidunI g mluseduuinyn
Usziiiu Inelvirnuddggeaniu anudaendesedlivasduwandon saudsnnudulaluwvdwinuas

nauENanlugusw Jefunuilasioudn amuvaendouazanuundeioliiuledeingaiiduindeunis
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8OUTUNANA U YUYY FIdAABINULUIAALATYFNY BCG N 41UUNTaT19AMAIINGIUNTNINT

NRINUNITU S198LLDUARINTIN 2

AN5199 2 VIAUARLATNISERUSUNANS UIBUNTITININ

NAUARLAZNITIDUSUNANAUNDUNIIT NN Mean S.D. STAUAUARLITY
MUANIINAR AU UNIETIN NI USUFA WAL 3.89 940 110
viudenusiulaluunawdn uazngugnan 4.00 895 1N
ufniaandveyaiiisnasanislden 3.66 959 110
viwm%ﬁuhmmﬂaamﬁwiaé‘l%uas?umé’au 4.10 q77 110
viudslamnihuldudresndulugesnads 3.68 985 110

mnewe: MikUanaszauanuiianelaldinasianafensi 4.21-5.00 = uniian, 3.41-4.20 = 1,

2.61-3.40 = U1unan, 1.81-2.60 = Yoy, 1.00-1.80 = teefian

FruwgAnssuniaidends wuiuilaadenderudomnaseulatgean Govar 32.3) Ty
fusagdladrdnyie anuiulaluuvamanvdens3usesnmni Gevaz 30.0) wazanauTRnansosii
WiuRaseRunTIwgnegsay (Sevay 28.3) aamé’aaﬁ’uLwlmawé’ﬂiumiﬁmﬁuh%aLﬁaﬁuvjau
(Gowaz 258 lavagUifusinaliimnuddniunmmm anmindedio uasuselendldnunnnitadesusm

HAN1TIATIERAMNTUNUS

WiearfuayumsiannsUuuugsRisyusy (delshdeyadadsuSnauinseideynu e
nadeuANHENTUSTENIIAuanelasiaduUsTANNIINIIAANA (4Ps) iruARNITERNTUNERS TN
LLaswqﬁﬂsiumi%a Ingldadf Chi-Square Test dusudaLUsIBINGY Uag Spearman Correlation

FFUNITIATIEANANUFURUSTITLAU AILAAINALUANTIN 3 LaEA1S199 4

M990 3 vaFsuANUENTUSsEnIsANuaneladendn i fulsegdlalunisdndulade

(Chi-Square Test)

fauUsinadauanudunus a1 X2 (Chi-Square) df  P-value Asudana
AMNAIND AR UNENS UI(X) 10.273 3 0.016%  dAuduiusiiana
soussgdlalunisdndula (v) MisgRutivdfiy 0.05

vanewe: N = 400 *lfoddymadansziu 0.05 (P < 0.05)

v & @

NAN1TNAADUA8ATRA Chi-Square Test Wu11 AU Inolanondnd ugiiaudunus Ay

v o o

usegdlalunisindulateetnafidudfamnaada (¢= 10273, df = 3, p = 0.016) fisziuiedfey 0.05

7

azvioudguslaaniusgddalunisteunndreiuiseauanuiianelasendnduaiunnd1eiuegadl
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Toddy B (Practical Significance) usilalldmesuaundvina (Effect Size) Tnemss Sedlviidiu

henufieladendnsunidutafefifiunumdensadalunisinauladevesiuslag
dmsuAnuduiusidessausenininuafLaznseausuNanfnaiuauianelasiadiuysvay

19130319 (aPs) {33814 3iA5 8% Spearman Rank Correlation #a 4 #u ldun nansfast 3141

PDINNNIAINNUNY BATAITAWATUNITAAIN TINANITIAATITIWENILUAITIN 4

A51970 4 WANITIATIFRAMUANNUSITITEAU (Spearman Correlation) s¥ninsviAuARLAzZN1T80N5U

AuAunanelanediulsyauniIaniIsnann (4Ps)

YINN9N5  daLEsy

ViAuAR/Nsgausunania nanAel  59A0 L
Img  N1IRane

L - AEvduIUS ()  0.582%*  0.138** 0.070 0.041
PIIUIUENINAY

P- value 0.000 0.006 0.163 0.413
Woliluwvdamdn uasngy  eavduius (o) 01327 0535 0.081 0.031
A P- value 0.008  0.000 0.105 0.543
aaniideyaifisanedenisld  Aawdudius (o) 0020 0569  0.075 0.065
U P- value 0.689 0.000 0.133 0.193
AnuUaenisonldiaz Aranduius (0) 0057 0.692%  0.217* 0.020
Aaundou P- value 0.257 0.000 0.000 0.692

2 v &z ANAVEUNUS (o) 0.138*  0.194* 0.678** 0.063
ANUASLINAUNITRDNASY
P- value 0.006 0.000 0.000 0.211

o w a o [

e N = 400 *Tilfudndynsadiffiseiu 0.05 (P<0.05) *ifuddnmsaiffisziu 0.01 (p<0.01)

o

NANTIATIZ ANs1e7l 4 wudiruaftazanseenuUsTAud mnuduiudiBeuan ey
fanelasodulszauniinisnainegaileddy Inenssuiiudndugivieusuannaulanuduiug
seiuthunansisgeriuauiieneladusdaiag (D = 0.582, p< 0.01) 2) vaurinisiuinruasnse
solduardundeniinnuduiuslussdugatunuienelasusian (0 = 0692, p< 0.01) Manasi
%84 Cohen (1988) azvipuuIAnnNT3USANLANAAIAMAT (Value-Based Perception) fifju3laals
auddiurulaensouazanudBuinnnitadediusa

uenaniinrudsladetndauduiusssdugeiuanufianeladiudomnanisdadming
(p = 0.678, p< 0.01) %ﬁammﬁﬁmaam’mazmfﬂ,umiLﬁwﬁﬂauﬁﬂummmmu Tumensafudn

funsasasunsaaalinuanuduiusniidedfyiuirunidmlng fsazieutsnududuluns

WAUINSAENITNITNARLaL dUssrdunusiriUseanSanunnau
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nan1sAnwtaenndostunuideneuniiinuirdadedugmnm anuaense uazaanu
Feshuidvdnareruiimelauasnginssunsdendnfaridunidesaiifoddy vail nansiiaszi
anufianela siAuaR uazwgAnssunsde Tamfawan1siiasies Chi-Square uay Spearman agn
thludansgismiunanisiinseiidsnagns SWOT-TOWS itelfidugudeyalunisesnuuuguuuy
53NN YUAUNTOU Business Model Canvas (BMC) melduuifniasugia BCG Tussevsialy

szezil 4 mswanguuuugshauazaaudululdnmenisiiy

mssiunuszesiidunsduaseinannszesil 1-3 deWmunguwuugshagusuneldinseu

aa v s

WWIARLASYENY BCG wazhwinenagnsidedesiu (ST Strategy) lngysannisifniunagnsuazainy

2

Jululddaaswghvedraduszuu nnsiesgsinuin gurutudusiisdandqauds drunumis

Fnmuasunideng nandueidunietinmiiaunmuasiiiunasis Ussneudulasulenmannszua

@

inwnsUasadefifivlnegwaaiies agrdlsiniu Saldedidndiuuinsgiundndueitaznisdodns
msnanfisndudesimuiuis

N1589LATILHAIANTIGINA (Value Proposition Synthesis)

[

H3duUszegndd lYnsounuIfin Value Proposition Canvas (VPC) SaufUNaadli @i Spearman

1Y

Correlation Fsduduinnisiuiiumnuasnisuaznansznusedswindoudanuduiusideuindu
AN anelan1usIAeg il dedAty (P = 0.692, p < 0.01) azﬁauumﬁmmséﬁgaﬁmmmmm
(Value-Based Pricing) Han1saaiAszvinudn Jaynman (Pains) vesuilnade ansesuyuleiniivag
mnuidenlnsuvesiu denndeatunagnildauily (WO Strategy) fsjsiannauninuazainanindede
vosrAnfuaiioananudes vazfinuarfiaanis (Gains) AemnuduaAmIaasugia AnuUasndy
uagauULTedevesunandn AnnsdauaTesiannsaasuaaAmdn (Value Propositions) I 3
Uszns fe (1) mudasadouasmnuduiinsdoduinde (2) Uizﬁwﬁmwmiﬁw@uﬁlﬁumaﬁa
uay (3) mmniidefiovesnszurumsnansysugey Jaduunundnlunsesnuuuguuuugsiadely
NsWALIFULUUTINAAIY Business Model Canvas (BMC)

va

H3381¥ns0U Business Model Canvas (BMC) itaislesnmrmanveninsdmueiiulassasng

a

5319 9 sAUsENBY AT 2 iieneuausinguanAdmueniunsldninensviesdiu Msasne

'
o

LASDYIEWNUSAMT Lazn15and e uremesillatuaresulall ieduirdaunisiiulnegededu

a 4

V835350 YUYY JULUUTIAMANRUNT UL sdsupuamANdndug Bunsddinmuasnansiad wazilu

De
o=

¢ o

dawndounelinsounwifAnasugia (BCG Economy) Weanleaninensviesduiunagnsnisdn

P v
LY o

Iuhenremseeilatiazesulail iiesnseAuiAsegnaguen wayadiaya i ngsgunslulia

\Aswgia denw uazdwndon sgradugusssy
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Mmhaugimnyms
Sufgueu uaziaIety

AANNINEATIUNIE

\y

Q'l\mmmuw

6. Key Resource
ninenivan

v a v_ oo v o
IngAvenviesdiu Wl #%
MMmima) AN

andumsiine ussanluguey

- - o
\nesilonsnanuazussAe

%

Vasnarsiail Fauumu
Wianandn wazad
selaliguwumu

wuIMATYEN BCG

AN

MUHITBINN Faceboo
uas LINE

3. Channel
Faamumsindminedudn

AMAYUTU NANATU aUUAULAY
Srufmiusiing uazdemseaulay
#u Facebook Page wagngu
LINE vesyuwu (Tngidniseusy
aenMEERAIUAY

asndoooulalussesi 2—§;

8. Key Partners 7. Key Activities 2. Value Proposition 4.C Relati hi 1.C
a <
flanssundn . v o .
A S AuAIIIEUD mwdnfusiugnia ngugnAn
nugdnIvan msndauazmuRANAMeBun3d :
TR m3asemmudeiuiums
3 i msvRATAUAULaLYTTY doanaBennun RTI
mAvIaRVaNIIEYa R wanfusiedunid OAILIAUAT MIMAMUAN | | pymsnssiudeslusiua
acel v Voa v ¢ v,
: & . a msliudnsious nisguandents & v
witganluiiuil LINE ns3mfenssuasieiunisuis FanmanTansssuyd v waziuilndidss

P s v ¥
gusznaumsiuAdudi
inwnsUasndy uay

fuilaniildlodannion

9. Cost Structure

Taseadradunu

uavussue

g g e Caw
Funuingau Auss Aasisulng Aldselumsnana

=

undeseld

5. Revenue Streams

eldmnmssmneluamagusuuazesula (Facebook / LINE)
v v a o o & a ‘oA va
seldinnmsiundamuindte uazfanssuduaiunaioufidegu @

)

A 2 TeagsiaYuUNan ugiuvsgdInm (Business Model Canvas)

nsaaszianudululinienistuilaesdy (Financial Feasibility Analysis)

N153ATIE N UANENINTLATHFANAATVDINITHAANAN T BUN

duiaan 31ndeya

£

AUNULLALNTZUIUNTTHNE

q

a

939 AvEUARNlATIas19TEle fu

N e

q

)

£

YTININUBIYUTBUUIU

v

NU INAUNU LAENIT

q q

T1DENIUNITAUNDIN UALITIVALBEANANITIATIEIAWNY kars18le wandlunisien 5

M990 5 NsiaTIEviiunL 5la YenquEnnunsetinmdiuduinan

. UIURY
38N19 F8azIdun -
(V/inau)
s1ele gaAvIELRRY 52 Alansy x 29 uw/Alansy 1,500-
FUNUNINERTIN  IngAULAEAILT (agsiBLia) 900-
Alddevguden  n1sa1n UsIadue wavAingeinwgunsal (Rdesiaisiow) 292-
lsans F18l6 — Auyu - AvlgTemyuieu 308-

NANTN 5

a

naunanfiilsanduszana 308 vnseidou avviournulululiduasugia

q

Tunsanfiuny wazainnisdtaesaaunsalienisifingenviedesas 20 (115199 6) wuitinlsgys

a X g oA Y & a o a a a
WWNTUUU 428 unasLaau LL?{@QGL‘VIL'V]u’l']EULLUUﬁq?ﬂQGQNGUUlIﬂﬂEJﬂ']WIUﬂ'TsLWUIWIULGUQLﬂ?iﬁiﬂ"ﬂ nan

I@SunsaiuayuiunIInaINKAZNSENEYRMNITINTIU BRI N TaL
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A191991 6 NTTABIENIUNITAIVNBRATN (Scenario Analysis)

378M13 aanun1saliagiu A07UN130IVE8ARIA(+20%)
85U (UW/hiew) 1,500.- 1,800-
AUNUNMINERNTI (UIN/1FRY) 900- 1,080-
Aldanevy ey (Vv/ifeu) 292- 292-
mlsans (Un/idtew) 308- 428-

MN8N N15T1ABENIUNTAIIENgRALINTLTo Ry 20 ATUIMANANNATINIEEAYIBLRRELNNAN
52 Alansusiaiiowdu 62 Alansuraweou lnslideadiudunuad ilimlsanSifiuduain

308 U WU 428 UmsaLiau

<

N15ATIEVYAANYY (Break-Even Point)

9

v

MIlnseigndunulszendligasmaasugaans lag Infunu Q = TFC/ (P - AVO) aeals
fnna iesanlianunsausndunuasiiuazsuyuiuuuslumildegietaieou §idTasznandjon
sEMsiduUNSHERT I STIETIAERevIe Tagsiavieedeegd 29 vmsedlandu Auia
neldiade 1,500 vmAdieu mafegeavelade 52 Alandu/feu HansF MmUY ALY
Wiy 900/29 = 31.0 n3eUsnm 31 Alansusieiiou lnedyarmseldiviiiu dununisudadszanu
900 UWBLFiou a1 gafsnan eiSeuifisuiusenuetadaieivszana 52 AlanduAfiou nuings

ningeAuuIeay 68 avviounuluAdazAneN NluNIALEIUGIAYNYUOETALIN (NWT 3)

2,200 =

85 (Wnadau)

JARUYM (31 N0 Afaw)

]

20007 mEE qunumiskAa WmAdiow)
®

18007 o

BRI (52 nn.Afew)

1,600

1,400 -

1,200 -

1,000 -

Fwmdu (Umidan)

800 -

600 -

400 =

v

200 -

0 10 20 30 40 50 60 70

USuwmIuaa (nn.Adaw)

v

Muil 3 MleTeigaduuvenauinandeBunigTinnduduiiaal

a9
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NUSZHUNANBULNUNINEIAN (Social Return on Investment: SROI)

n15UsELIY SROI ALUN1SMINNTOUNINTFINYRY Social Value UK (2012) Tagsiusiudeya
1NNSHENAT AN sFUMwaldEniungunds 15 518 {uilan wasdlduladiundeluguoy
Funounsiiagdt (Process) Fuanmsseydladeundn (nputs) Téun Fununisndauasalddne
MuAEuYeINg wandn (Outputs) lawn Usunaudmihendndue Suiudidnsiulasinis uagianssy
samwinweguoy dadududeuloalugradns (Outcomes) AsaunquiiAtaswgio dsau uay

dwindeu fewihlUuszuyarmgrzuarAuiuniuvan SROI daly

MITNN 7 NITAATILVRANDULNUNFIANAINATTAMU (SROD) 2adlATIn1sHARA e BUNIETIN M

o . 4aAn Deadweight ~ Attribution  Displacement  yaf1gv3
waaws (Outcomes)

D
=)

(UmAY) (10%) (15%) (5%) (L mA)
sel@annissminenansiue 18,000 1,800 2,700 900 12,600 A9
(1,500 v/LfioU x 12)
nsansunulsiniveanvasnsly 4,000 400 600 200 2800  iATEgia
Uy (Uszanas 800 vn/ls x 515)
yarndwandonnnsannisdnns 60,000 6,000 9,000 3,000 42,000 dawan
Taouideldivnenisinums GRH
(5,000 VW/LfioU x 12)
yamnedianannsiasuaieinee 18,000 1,800 2,700 900 12,600 G
wazn1sdaaluguo (Auseds
300 v/ x 60 Fu/)

FIUYAANATHSGNS 100,000 10,000 15,000 5,000 70,000 -

Meve: YaA1duwindeu: UselduandnsnAdnnisveruvsduaunauna Yardsam: Ussiliuinsnsaiuwsetusives
Janiadeslual Deadweight (10%): 81989 nuuIltdunsivlnvenaIndedunidluiui Attribution (15%): asviou

msatuayuaniasnsnesgadiunisTuiiuiisaueae Displacement (5%) Auinandnadiudiuuumainluium

a

YaAIN1TaMUTIM (Inputs) = AWNUMIHER + ATlET1emude (10,800 + 3,500 Uw/d)

= 11,253 vwmA

8m31d3U SROI UAANAANSANT / YAAINITANUTI
70,000 / 11,253

SROI = 622

nan1sAwIalunsedl 7 wansliiiudinisamunn 1 v @1u150as 1 aHana uRNUNa URY

'
a o a

lufifiaswgha denu wardalndeausiu 6.22 v lnenadnsaudsindenuwlssuiagvieldiidndu

o«

[

gean (Sogar 60 vesyar1gnssIn) azviouisanudulunisenlostadeyidn uasnandnlug

U9

v &

naansAAeTueg1alugusssn nsiiiuseld andunu wavaananszvuiedwinden wenant e

fiarsandaudunmsteszianudululinanistu nuigluuugsiefidnenmlunisaniununag
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af19mNANALTuATEgANansuardInY danndesiuinguisasrvenTideden 3 uaryisatuayu

nsmAsYgRagusInelinseuluIRaAsYgia BCG agdidu

d5Una uasafusnena

o

#5UNadvY

@ dd‘lv a a va =

ndeldldMsIdedefURnisuuuidiusau (PAR) i sukuugsiagusuneldnseu
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ABSTRACT

This research aims to develop and test a financial risk assessment model to analyze
factors influencing net profit and selling pricing of rubber community enterprises in southem
Thailand, and to propose guidelines for using accounting information to support financial
decision-making and policy recommendations. A mixed-methods research approach was used.
Qualitative data was collected from 30 stakeholders, and quantitative data was collected from
320 community enterprises in three key rubber-producing provinces in southern Thailand:
Songkhla, Nakhon Si Thammarat, and Surat Thani. Monte Carlo Simulation (MCS) and Multiple
Regression Analysis were used for data analysis.

The research findings revealed that the three main factors affecting the sustainability of
rubber community enterprises in southern Thailand are financial management skills, access to
funding, and member integration. The MCS model showed a probability of loss of 15.17% and
a Value at Risk (VaRys) of -22,275.32 baht. Multiple regression analysis showed that processing
efficiency had the greatest impact on net profit (B = 70,323.61). Regarding financial and distribution
risk, the pricing model yielded an R? = -0.029, indicating that rubber prices are determined by
external market mechanisms. This research suggests that community enterprises should apply
the MCS model for financial planning to manage risk and allocate reserve funds to manage
liquidity to cover the highest risk level according to the VaRy; criterion. Furthermore, relevant
agencies should promote the development of skills in using such risk management tools to

sustainably enhance the financial capabilities of community enterprises.

Keywords: financial risk, pricing, community enterprise, rubber, southern Thailand
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msUszgnd MCS Tunsusziliuanandssuaznisivuasian

MCS ﬁﬂi%ﬁ%%ﬂ?W%&IUﬂ’]iUi%ﬁLﬁ‘Llﬂ’J’]iJLgﬂﬂiﬂEJLLﬂquT”Isﬁluaq'ﬁ/UﬂﬁLLT\]ﬂLLﬁNﬂTm‘lJ’H]%Lﬂu
FanuAdeldamiagurusussns nuauumsdfyde (1) funsuszidunudss: brahim
and Muda (2023) 1% MCS 591U Merton Jump-Diffusion wennsalsiaenslugiai@outugisovas
82.4 Unizdi Dionissopoulos et al. (2024) nau MCS U Machine Learning Iauiuggeissonay 95
Tunsweinsalnanannens (2) AMUNSMUUATIAN: lueey AU Lazany (2562) izqd’l LNBATNT
Tunanndudlaasusidiulvgfianuedudfusn (Price Taker) egnslsinu deasudananiluuium

4

TamAagurusue s inediuianiseaeuiBausedndidaiau lnglanzideiansandanaln
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v a v a

nsseTIATtuszAUNGY wag (3) Aunslddeyatal: Mohammed (2024) uandlviiuin Toyatad
Yratuayunsindulaves SMEs ualuaadiiaundldazioudnuazianzvesdiamisyuvy
fugremslunialivesinedsilaseairsfunuuagnalnnaiauansiaain IamAsuuinnaliuas
yuInEiou (SMEs) iy
N153A3129 Multiple Regression wazn1sUszandldlunsidenielydnisiiu
NTIATINITRenaenyiaM (Multiple Regression Analysis) Juedesdioddalunisiinse
ANUFNTUSIENISILUTnULAZNAUFILUTBATE (Wooldridge, 2010) AudulugnaIvnIsueunIs
finudn Jadosmudunu nandn Larn13IANITLIINL 8131508 UIBATILUTUTILYBIHARB LML
nsRuliasiisfosay 88 (Kongmanee et al.,, 2023) ANUUILT e eTB UL AR IReHIUNSATIEEU
ammﬁgwuﬁugmaéwmim%’m wasuaududunss (Linearity) audaszvesinainindou A
WindsuresmuwUsuiu wazn1susanyn Multicollinearity (Etaga et al., 2021; Field, 2018;
Hair et al, 2019) dwsuauddes 1alalusunsy SPss lunsusyanarar Model Summary, ANOVA
uay Coefficients iilofpuAduUszAnsiuuy Unstandardized wag Standardized Coefficients lu
m'ﬁzu(?hLLUiﬁﬁﬁaﬁﬁﬁgﬁiarﬁ”ﬂsaj‘m%LLasiwmmstmauuagmﬁﬁmum (Darlington and Hayes, 2017)
IEVINIYUYULALYATINNTIUYNNIT
FamRsgusuinngruanuivynassghamelfissazndniianues Tnglinsneinsluriosiu
delasuaienelduasanusiung (nSUAWASHASIAEAS, 2557) NSUSMSASRNABIDAEBIAUSENBU

A NINYINTYUVY Q:ﬁﬂagapﬁaaﬁlu WALLATEYIEAUTINID TAMAIYUVUNTEY AR UNIUTIANY

Tnedaunuge wazdymiussnu (Ashdnm fa, 2568; defn ASor3asIA, 2563) ANUULIANIZYBY

FamRagurug T lunalddon1ssInngy NsUUsTY waen1sImMUIeTIN nauBniidusiuas

%Gu'qaLﬁué’wmwiasamamgam,ﬁm (Wlassas Uszngh, 2561) U%Wé’qﬂa'naﬂ’uauummﬁ’]L‘?;Jusuaﬂ

msiannlieansUszdiunudssiiasesnuuuinamedmiuiavnayuuemnsluneld
nslddayaniestgluntsandulanienisu

v v A

ayavyTTIeatiuayunITIwNY AUA wazdndulalnagns TaFUN M LA NIYLR
91A1 (Esmeray and Dagli, 2017) Iﬂﬂﬂ?ii‘ﬁ%a;gaﬁuvguasiﬂﬂ Relevant, Opportunity e Incremental
Costs ey liiundnsarionsussuldegnsdiuszaniam (Paul et al, 2021) Sasidmnma
AN353U W Liquidity, Profitability, Leverage Ratios 1usiu THuszifiuanuznasainudsmnanisdu
9819 0usyuU (Maharani and Rahadi, 2024) TnefisyuvansaumnAnian1svad (AIS) Huadesdlondn
Tun133nNsToyaaun@n Aunu wars189IUN1TVIY (AUNT YUy wazAMe., 2567; Wahyuni, 2023)
UBNINT MITIBUAIEEWSRUSende Key Risk Indicators (KRIs) Lﬁaizqﬁmmmé’umw
wagMvruanagnsuImMIInnTslaag1aiuriaed (MetricStream, 2026)

N

MMIFILATIEMITIUNTINLATWITeTAg M aslinutedninlas Gap 10991U3T8AD N1TUIELU

v
v v A

ANULEBINIINTRWY AN U Eugld M seidnunn e1dud T ianie il



64 v yeysal
fuguwuuasi (Static) lnedswianisysuinisfumaiadiaeadauiuimed 1901331689 MCS
wananil 1ddeiieriunmsldteyadndiionisdnduladensdidinegluusunves SMEs naluldle

dyTioudnanualuaLANILASNANITVIAMAYNYUE NI 19ATOUARY

AUNAFIUYDINTIY

Hy ToyanadgdAvsenaudaeiad Yaduanmades anuamsalunisviadils ua
UsgAvsnmnsldauning annsolfidutiadonensalanuidsminisfureamiagamuensmns
oeslitodAy

Hy Tapa MCS fimnduanndoyamaetiyTanunsaliaiuszain Value at Risk (VaR) uax
anuhazduresnsvemuiiiioddymaada WewSeuiisudiudeyasssnniamiangusiod

Ha ATUAURIUYDITIANENNIT AUUNISHER wazUaduniguen dauduiusidauiniu
sefunnadsmsnstureiamiagurugansegsdidedfaynaada

He Aununsadn seduanudsmianisiiu uagannnisalnain davswasauiusionns

o o

MYUATIANYIETBIAMAIYU UL 1IN T 10819l T d AN eata

o

Hs: anuiaguauenanisfidssuudndauyuiauazldteyanwigdlunsdaduls asd

U

a a

Uszavsnnlunsinnisenudsmenisfunagmssmuanafianiniamaedilifssuudsnan

auUslun1side

Fudsviavaldunasiauuudngiaiu (Ratio Scale) uazdunsnia (interval Scale) d 195y
Foyaiieiniay uazannsinuuy Likert 5 spdu dmsudeyamsussliuGennudaiiu Welraunsald
wiataneadinldegngndewminanufgiueeansinset fulstumsidedmuaannseuiuifnsy
MsUIvsANuAssInTiulay Mt ailussianens Inesuunidu 4 ssinmdn

1. fuUsBase (Independent Variables) Asaupauiadudunun1sndna 1y I0gau 131y
wdsu Wudy, Jadomana Teua 511879 wavsnsmaniUaey, Yadunsnanuazaunn, Jadenisiu
uazanimmaed uaziadenmeuenynadandon oun Uy uaglsaiiy

2. e (Dependent Variables) Usznausiag (1) seAUANIABIMNNITEY (Financial
Risk Level) uag (2) s1auediivisnga (Optimal Selling Price) Feszifiuannsadusi s1nans
LarIAgIEnTnangon sl

3. fauUsmIuAu (Control Variables) laui vu1nvesiania a1gnsaniuny Uszian
wAn e sumisidananimans warssduimalulad

4. fulsdudmiunissiasa (Simulation Variables) T4lun1s3iasigsi MCS Litedanisiiu
anulsiuvuoulildnadnsiusiugrueanisuszana liua msdsuuvasmiaiens msulsusiues

Nawaml,axéfunui’mqﬁu
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{ g saas: J

FIAENNIT
TIMAIA RTIUANLLUREY

USamunsuan
NaWARTIENAAL (AN.)

anTaUAUNY
suyuaasla

dszdninn
msudsgu

SEAUANINLALN
fMuARIA FunsRY
AUMTHAA TNWIATEY

. a
AUVBMIHAR
v o
Faghiu nswu
Nawu asiad

ANTEIUANWARRL
Current Ratio, ICR, D/E

daigBaqaunn

N/ N/

[ Fhansvidaya J

Monte Carlo
Simulation
31an9 10,000 anun1sal
fhudsgu 3 shuds

Multiple Regression
Analysis
OLS Jtps1ehida SPSS
fudsdas: 11 fMuds

aunsn 1
Y1 = simmafimngay
AUMIN 2
Y2 = ilsgn3

Tianernan 2 Tuma

Content Analysis

M9¥ANTS usaL ulane

Fuaualidedn 30 v

G sy

ssuAMALAL
NI
VaR, CVaR

mauthazflunenu

Y1 = sam1ng
Price Taker mechanism
Taseasnmain

Y2 = mlsqni
hdnidania
sanlsgnd

EETI PR RIS
Minkz YU MsysaIMs

suUsAIUAYN (Control Variables)

v

U g Uszian AN
ELRITHEY AU HAnAMIA afmand
wn/naeing) =31 E/NUTUATY YA/ UAT

Lo
wialulai
61/ nae / g4

AT 1 NSEUMLIANNNTINY
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/N1IAiunN1ITY

msidelumansuszidumudsaimnensdu wagnsimunsadmiviamiagususiu
EJNWﬁﬂumﬂIéﬁfLﬁumﬁﬁm%wssqﬂﬁ (Applied Research) TosgidguisunuunaunaIu (Mixed
Methods) Tngysannisdoyaifananinuaz doyausuna weafauazvaaounuusiassagsiou
Iﬂina%'wm’gmLﬁﬂd‘w’mﬂWiL‘ﬁwuaﬁamﬁﬁlﬁqmuﬁmemw*]iﬂuu%wﬁL?Juaﬁqwmmﬂiéf

o 1

UsEvInsuazngualeEng

Ussmnsvesmidfeiiasouaguiamisgususianslureunanuimiaddgmenals fo
A9UAN UASASTINTIY UazaTug o1 SelteuAed e 672 wis nadenveuiaiiuiided
é’ﬂwmzﬁwﬁ’@ﬁqﬁamﬁ awandugudnarsnisfenuwaziiiamiaguyuvuialng uasAssssusy
fanuuainuanevessUuuunssduulamiagusuann uararugiodiidefiugnensmnagean
Tuameldneuuy fawdmipdsundamisgususmnauiunnnidosas 45 vesiamia
YUYULNNITTUN AL (NsuNaUTiAY, 2564; aadas Audeade, 2565 algusy @need wazAe,
2566) dmsungudiegnoyaidinmnindiuiu 30 au duddulddiudeaiudng Ussneudae
(1) fiermgmimnseunsiuasiasugenaniinums 10 A (2) fUsznaunsIamasguyud
§sumetanioongos 12 au wag (3) Wmthiiniassiiiendostunsdauauuasianiavi sy
8 Au MaLdenliBnsuuunzas (Purposive Sampling) TnerilsdisUssaumsaluasanudenmalnenss

o

I8

°

Wuangufieg Uil 320 wis Ingldgnsues Yamane (1973) fisgdiu
mnuideiiufesay 95 uazimuaauAmALAApuTisonTUL (e) Winfu 0.04 efinALIuE
LAYAUMUNIY (Robustness) sianitlsuuesnisuanuasteya ﬂ'ﬁejmé]’aaemLLUULLUa%uqﬁ
(Stratified Random Sampling) Tagduunmudania vurnvesiamia (18n nans Tug) wazUszam
Aanssumdn (Amiiesan wus3UENausU LLazwﬁmﬁm%ﬁguqa) 1ol AseunquAILTaINTANEYDS
Usa1ns mmjguﬁwﬁl,ﬁumiejm&haﬂ’mme'w (Simple Random Sampling) Aelunsazdulaely
Ta@eteiamisguruannsudaaiunsinuasidunsounisdu (Sampling Frame) wagfvuniavds
Faelusunsy SPss iitoanudunandlunsdmdon edl inaminsdadeniamiagurudiogs
(Inclusion Criteria) Ao 1fudauiafiannzifougndes dudunudeidedaitesndn 3 ideyadad
waznsiuiinganaeuld uazdudliteyaiion1side

w3esilafldlunside

1. wuudunwal (Interview Form) Tduwmamdmsunisduniwalitedn (In-depth Interview
Guide) FafaAdasiaiiaiaredn (Open-ended Question): @ msuiAudoyaiBsqanimaingd
daulddrude nsifuiteiierfuuuimisnisdanisanudss msimunsinlumagimnsiuas
TorausuuzBauloveiiioiaiuadseudBuredamiagury

2. wuudsuay (Questionnaire) 1A Ut oy atdIUTUIUINNTAMAIYUBU 320 WA

wundu 7 du Jayarialy nsndnuasamunin doyannenisdu Jadeainudes nagnsnisimuasian
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mM3danisanudes uarauAaiuinly kiunisesedeununsedeilen (Content Validity) 910
WseRaual 5 v leedvlianuaenaded (I0C) 52w 0.67 fi 1.00 tilunaaedld (Try-out) fungy

a9

1Y

B
Nianwaglnalfes 30 579 lienadeuANUIToIUMEAELUSEEAND Cronbach’s Alpha laAiAuLfigs

(Reliability) Tua9 0.81 i1 0.89 Vil %ﬂqaﬂd%ﬂmsﬁﬁaaﬁﬂé’ﬁizﬁu 0.70 (Nunnally, 1978)
nsfusIusdaya
nsfiudeyanirauiudndunissenitafounnsiaudefiqguisu w.a. 2568 lagUszaiuau

fumbsnuriesduiieidirfenguiesns nuiuvteyadsmanmangilduldduds 30 au fmeuuy
dunwaladn nuAdedalinaiuteyannguiiedadiuiu 320 Tami meluuasuaudaya
fifususasnesgeumugnissnsuiuinitiignazuunie e

nsessideya

nsinreiteyadenunin 1938n1siemeiiden (Content Analysis) Inendsiadeya
(Coding) uazdavsnemyUssifiumuiinAnnisuimsanadsmnanisiu ednnusuiu wans
AesgiiBeUiina elinansideiiamnuiiismsauazyndede munuImansysainsteyatuy
(Triangulation) %31 uideldsuiunisnsndeuanuindedevesdoyaidenmuamamuinos
Trustworthiness 484 Lincoln and Guba (1985) &sUsznausie 4 sufle Anuundede (Credibility)
H1UN1IATIdeUdayaIINvaTsuraY Amua1eloural (Transferability) H1UN1SUTIEIBUTUNDENS
azifun AU an1le (Dependability) wazarududuls (Confirmability) lurmzdinisinsien
L%qﬁmmiéﬁmmmaawnqm (Multiple Regression Analysis) @13kWIN19UBY Hair et al. (2019)
FuMITaean N IalLuy MCS 97131 10,000 50U H1ULUSWNTY SPSS Uag @RISK

AansuanmesErinsudsildannnisiass MCS Audeyasisnndeyanmmauy Fslanna
Uszidlugendnannuduaiegeiiveddy annauanaindeauufnisuanuaawuuund (Normal
Distribution) #l#luluina dslsiaunsosiandlasadafudsiifeduasdulamiagurueronsld
asuiu Taglamzmnnsaififianuuiszidusiusdssansesnusunss (Fattail events) 19y 511879
AnANegduNEL FununsKEasganan oAU sy Jelalddaiauiiinainaing
HANA1AY03T 0y @ mnusiJudad Yad siunmaesdasidaluina (Model Limitation Indicator)
fivsvenin dnhnanisdnasdluldlaglivuuidoaund enviilugnisnaunumanisiiuiisedan

TundAuly (Overoptimistic Planning) wavUseiiuanuidssvesiamnanininanaduasae

NaN133Y
asudnBaEalUYedE MR YNNI T
Han13AuToyaaINTanAaguTUE1INII19 U 320 wisluaiudminniald (asvan
UASASSTINTIY warasugsond) wuin duSinansnanadesewiou 10,270.32 Alanfu drudsauy

WINTFINGIT 7,105.41 Alansu Aanns1en 1
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A9 1 ADALDINTINUIYBIRILUTUAN TN SRUIANMAIYU VUL NS

(n=320)
NONEN 5l lsgns 3EAU ansneau

o - - . 4 F1AV1Y ,

Ghh) Feifou FYFaU FEFaN  AMaEes dnTnAsas
(v w/n.n.) ,

(n.n.) (vm) (um) (1-5) (Gl)]
ﬂ"]m?]‘&l 10,270.32 702,332.65 -7,704.10 3.13 68.26 2.04
duuLﬁmmumm'ﬁgw 7,105.41 515,633.50 180,686.51 0.25 11.82 1.04
ﬂlﬁﬁﬁﬂiﬁu 8,063.50 534,933.10 -21,156.10 3.15 67.42 1.86
V'WI"IGTWEJW 924.00 47,724.25  -675,413.98 2.30 45.00 0.20
ﬂlﬁéjﬂfjﬁ 39,037.00  3,792,712.20 797,223.91 3.75 95.00 6.56

M137197 1 eldlafeseiiousy?l 702,332.65 UMM U INaNITAINIUALYIDUYIAUENT
Wiy 7,704.10 vmsiaiiieu Usinzuavuazalllamivdilvgseduanudesaiivegn 3.13 an
I = o [ o = 1 v N P | a 9 -
ATLUURIU 5 %aﬁmagiuiwumuﬂawmﬂauwga INANVILRALBYY 68.26 useAlansy vauedl
gnsdmanmadenafivagi 2.04 Wi FedieineglusrAumanzan WATANUWANANEITENINGY
KAN1TIATIZNNIINTEANLAIUALN NATDUNTUINUINVRITYA
nnegeunsuaInkvesteyaliuduneuddglunisasisdevanufgiudesiuneunis
Tesgimnsadaduas woliiuledn deyafinnsuanuasuuunivielndlAes Jaduteulvddyues

NTAATIZVINTOANBENYAM HINTTIT 2

A15°9% 2 WANISNAAEUNISWANLASLUUUNAYDIRILUTTAN

Auus Anann W i1 p-value
Mlsgvdsesiou 0.8917 0.0000
szfuAMUELITIY 0.9713 0.0276
1AV 0.9785 0.1006

v a A

A1599 2 HAN1INAEDUA87S Shapiro-Wilk Test wuin Alsanssiewiiou Sa1add W =

q

o o o v

0.8917 wagA1 p-value = 0.0000 Fesininseautiadday 0.05 wanedn Teyaliin1swanuasuuund
Tnafidnwarnisuanuandlumenn Wunwasiiouaniemaesegianiuaie (Economic Reality)
vodamiaguyuemsdlnglilsiviedinasraunizuayuiiiosnndediindudunuuas
Uaduniswdie drudeeniidnenmlunisvimlsgs dslu mslieseiimelumaieausunsuanianiy
anmanudussddvinadnsiuluduazaunauns

FEAUAMNLADITIU HA1E8RA W VAU 0.9713 waza p-value 111U 0.0276 F361177 0.05
a o ! ¥ [ 4 ! ¥ v Y a U a
fidnwarnisuanuasAsutradlunsndndeansizan Widilng 1 Indidssdunisuaniasdndiunn

o w '

ansahluldlumsiiesenideuinulaglidmansenuegraditdudAgysienugniesasuudines
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598 AAada W ity 0.9785 uagAn p-value Wiy 0.1006 Begeninseautisddisy 0.05
Lan931 Yayadn1suanuawuuUnd TngsUkuUNITNTEA8vRIl oy Al dNYE ANNINTTRUA LAY
FawRvdwlngdsmueegludilndifesiuanaiematn dwunsidedvuressauieiigmse
andnAnadeinandadeianiy Laun AuNINUEEe YoWNINTIINLIY kardunesaslunaln
FadunisnsgaednusssumAvenalnaain

dAmSUn15ARNUMINEBURUR WU MuUTIERUANNEENTININIUNIVIRERY (p = 0.0276 <

= 2 v v @ = a o o I %
0.05 weuanes) uansviiudl msnseneilssuuanunieylussiuieeusule

NAN1ISNAIUITNLAANISUTSEUAMUEENI9NISHUA8 MCS

£ '
o Ao a

M990 3 AITINANULABINIINITRUINN MCS

2% 3n A1 (UM/LApY)
flsgmdiade (Mean) 326,123.55
dauLﬁmmummgw (SD) 395,335.49
lsandiisegu (Median) 196,609.44
lsgegn (Maximum) 3,722,689.93
VIANUgVSeEsEn (Minimum) -40,775.30
Value at Risk 95% (VaRgs) -22,275.32
Value at Risk 99% (VaRss) -29,622.47
Conditional VaR 95% (CvaRgs) -26,790.10
ruazduriau 15.17%
FramuLdesiy 95% [-25,934.89, 1,381,659.56]

A13°99 3 wan1sdraewmansliiiui dlsqniideey 326,123.55 vmsedou diudesuu
UINTFIWGS 395,335.49 UMABLADU LARITIAIINNUNIUGIVBINANDULNIUAT VaRys = —22,275.32 UM
eI Tlenmaiiessesay 5 Mg miaasuavuiuniduiuidediou luvaen CvaRys ogf

~26,790.10 U wansdssziuanudssadenigldanunisaiadiieiign anuinzduvesnisvinnu

mﬂmiﬁi’waaaaaﬁ%@aaz 15.17 e'z“fa@Tﬂm'mw%qmﬂ%aaﬂamﬂaum (508ay 59.69) BY19UINLAAITIN

a a

Tutma Monte Carlo TiAiAansalluldsonuni wazanunsaldilunseunisnaununsidiudedosiu

q

49U USpEaY 95 mmﬁﬂiqm%aqismw -25,934.89 §14 1,381,659.56 U Lanadaaduly
WULBUNNI NN VBINANDULNUIINASANL LY

a o 1

wuudaesilsgnsgnitvunsiu 3 MuUsdundnde (1) s1a1819m151 (UndeRlansi): Tdnns
wanuauUUN@ (Normal Distribution) lagivug W = 68.26 uaz O = 11.82 Muteyadsa (2) Usuiu
n1suan (Alansusieiiew): [¥nsuanuasuuLnumn (Gamma Distribution) titesesiudnuadeyadi
Wunuas (3) Sasrdrudunusesold: 1¥n1suanuasuuuiun (Beta Distribution) iited inanlsiey

T3 [0,1] TngaumsAnnuiilsgvsdiaesde Alsgys = 51A1 x Usuny) x (1 - nTandumy) oy
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o

dy1n5 ygyind

rafinnenuidede 1 nedududn luma MCS a1un50a319n 58 ULgaUsSInadmsun1susmsnudes

1 widaauu® Normal Distribution agvinlyUseiiuadNuLdeasinnIngs

firlsiads (Mean)

+326,124

wmfidiau

700 |
VaRss !

-22,275 10
600

<]
=]
=

10,000}

i
=]
=)

FTINVIIALR

FUTUTEU (
[1~) (%)
[=] [=)
(=] (=]

=]
=)

-60K

75K

VaR,,

-22,275

wwfiau

B Alsawnd (Tmea MCS) [ Tziu VaR (5% dns)

CVaR,, Tamamanu

-26,790 1517%

wnfiau Nnlmaa MCS
= VaR, =-22275um = Mean = 326,124 um

1
I Mean

‘IIIIIIIIIIllllll-ln--.—-k S

200K 326K

1 +326,124 ym

450K

fArlsans (1nnidau)

575K 700K 826K 950K 1.1M

AR 2 N3NTEAERVRINLIEVEaIN MCS §1u3u 10,000 58U

A7 2 N15N5218AIVBINLIENTAINN15T18989 MCS $7U3U 10,000 59U NANITI1809H IR

WiudusidaauuALuy Normal Distribution Tuskussian a193gsililsediuanudeasininanudy

9549 (Underestimate) weilunat §9a9lnsautTIUS U TAaud I nsun1sus niIsanud g viedl

2 4 e . . ' < v oA i Y
HAN13IATIZYAULY (Sensitivity Analysis) 52y31 1a1eensndudadendmaseanuiuniuges

lsgean sedaunfe Sasdudunusieseld

M990 4 nsilSeuiieuatefemlsansandeyadsaiunanisdnaes MCS

o Ho Jouaada WA MCS o
AUIN vog o YIINN / NUYLIAG
(15199 1) (115199 3) '
lsandiode -7,704.10 +326,123.55  MCS Wingendnasaunn 333,827.65 vmsiaifiou
(U W/ARD) (Underestimate AMuL&E4)
% iamﬁﬁ‘immvgu 59.69% 15.17% §in9iu 44.52 pp -
a@1tne): Normal distribution assumption

Value at Risk 95% N/A 2227532 Mlunasidusindrsesiuan

(U/iiaw)

(Toyannaus)
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M13199 4 Taaa MCS wui1 nsUssifiudadiudamiafiananusiiniinuduais 44.52
Wesidudneen wasUszananisilsarziade gindnanuduaie 333,827.65 viseiiou lnenanail

AnanARdeilsaInNn15aNaes 326,123.55 um wWisuiisuiuAaieuanuasainde

-2

an1AdauUl

o

GRANGIE

q

o

7,704.10 U mi‘ﬁ'LLUUﬁwaanUszLﬁugmzmqmiﬁuqmdwmmLi‘]m%qasmﬁﬁam Aty

) @

nnsliteauuinisuanuasuuuund Falailddrasdludruvesmsvianuazanluiamiasyuy
g1am37ld Tnglamgimanisaiifianunsduiuddsmanssnuiunss 819 Mangeandndundu
yEefuyunanansgeananmeInimsUsy Ky maimanisdiaesilluussgndldsuiudes
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ABSTRACT

This study examines the structural validity of innovative work behavior (IWB) among
employees in the automotive manufacturing industry using second-order confirmatory factor
analysis (CFA). Data were collected from 250 employees in an automobile manufacturing
company located in the Eastern Economic Corridor (EEC), Thailand, using proportionate stratified
sampling. The measurement properties of IWB were first assessed through first-order CFA,
followed by second-order CFA to examine whether the underlying dimensions converge into a
higher-order construct.

The results indicate that innovative work behavior can be appropriately conceptualized as a
second-order construct consisting of three interrelated dimensions: idea generation, idea
promotion, and idea realization. The measurement model demonstrated a good fit to the
empirical data (X2/df = 1.940, CFl = 0.964, TLI = 0.953, RMSEA = 0.061, RMR = 0.022), and the
first-order dimensions exhibited substantial second-order factor loadings (0.842-0.911). These
findings suggest that innovative work behavior is a multidimensional latent construct with
internal coherence and that the measurement model is appropriate for assessing innovative
work behavior in manufacturing contexts characterized by standardized work processes. The
findings also provide practical implications for evaluating and developing employees’ innovative
work behavior, particularly in contexts emphasizing the implementation of new ideas and

continuous process improvement.

Keywords: innovative work behavior, measurement validation, second-order confirmatory factor

analysis, hierarchical structure
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Inganavnssugubudiyar1sogar 10 Y0anandusiniasiuluusemna (GDP) uazasnan1sa1eeu
11NN31 850,000 AU (F1nuAngNIsUNIsUleuBlaRauIiAe1ARg TUReN, 2568) @RAaMNTTX
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ngfusen (Eastern Economic Corridor: EEC) iall msufuasulugnainnssusiusudisoganeld
Funounsvheuiidussuuuasiiuinsgu iielhAnmnuainanouaz iiuszansamgean aneld
Tassafumshanuiidaauazusnaduiulssdnsamuaza anmegwioiles uTundnaniian
LANFI9IINYAAINNTIUUTNITNTBEAAMATINTIUAINS UazD19dINafFULUUNITUARIDDNTDY
NYANTTUNSINNUTUINNTTUYDININIY

lusgauyaaa MUITeves Xu et al. (2022) Buduinginssunsinudainnssuinalagns
AomnuAdosiIveteAnsLaymMLaINIIsuLTAngTy lurnsidadufuanimuandounisvinnu L
U558IN1A83ANT wudlidauinnssy uwazusegslanielu dullunumddglunisdaasulindnau
LLaquaﬂiimL%aui’mm'ﬁmnﬂsﬁu é’qétﬁﬁﬁudﬂwqﬁﬂiimmiv‘iwmuwﬁﬂui’mﬂiiu Haudunusiuadu
Uaendoynadninguazussgslanielu dududinarsdrdyivaglininnundidn ndraes wagndn
Ynausuwifnlnd damasouszd@nsamniswdauaznisiiiulavesesanslussezend agrslsinim
MAFpTBININY AU SANBIANUEUTUSSEme sE RN AnTIuN SN Ianssudusa
wUsinunadnsvesesnns lnglduuuianginssunisviaudainnssudududsiiamansonadns
Tnglalldlinnudidgyiunisnsisasulassasismsinegradussuy

ANLLUAAAYDY Janssen (2000) woAnssunisvinaudauianssudldidungdnssuden ud
UNaumenszuIunis iun n1sasieassauuifn iyt n1sdeasuwndn wagnisuiuwnfaluld ns

a5uslATIEs IRy AnITuAINaNAIsaNa TN lAludessEAU fie TunassusznaullisBuduaiau

AT (First-Order Model) Fauaginaanusenaugasidusinlsuranwanaanainfulaiaudunusiu

o o A

warlunnosfUsznaundsBusudiduiiaes (Second-Order Model) FvaButeinasdusznoudosmanii
oglulassadsssdugafoaiiludnuasdaidutu msfinsanlusuuudifuiisosiadelidile
weAnssuNMIINUwinnssulugesdsin waradvayunisiwuuinluldlunideuasnisusediv
woPnssuBauinnssuvemdnnuegradussuy

Fafu n3ideisnjmmeauanunsnddanaieslunasdusznauiududifuiians
(Second-Order Confirmatory Factor Analysis) ¥84WgANITUAITHINUTIUTANTTU Immﬁu%’a;ﬂamﬂ
wiinauluuisvgramnssueeuduimilduaiannfieyaiang Susen (EEC) iteatiuayunsly

wuuinillunuddeuasnsussiliuninensuyedlugnamnssunisndnvedivesely



82 TunsI51 s uazamua nilwyadaed

QUsZAIATBINITIVY

W anaaeuaunsudilassaiisvedunassduszneudsdududdui assvasngingsy
A5 udsutnnssy 4 uiulpsiadraddriud uvesesdusenounisadnaassauuadn i
(Idea Generation) n1sdaL@SuuulAn (Idea Promotion) wazn1suiuuiAaluld (Idea Realization)

naiudeyasnminyuuisnwimidugeainnssuueudluwsianfivvienianz Jueen (EEC)

NMINUNIUITIUNTIULAT LA BTAETRq

1113981504 Determinants of Innovative Behavior: A Path Model of Individual Innovation
in the Workplace 1ag Xu et al. (2022) ﬁmﬂumuﬁwﬁiﬂuﬁmLLSﬂﬁa%‘mawqﬁﬂﬁmmivi’wml,%q
uinnsailugrugnginssuvesmiinauiiAsadesiunmsaie nsduaiy uagnisiuwnAalmlluldlu
M3y Imsrwqﬁﬂiimmiﬁwml,%wi’mﬂﬁum:maLﬁm%u"l,é"lumiﬁwmmaaqﬂmﬂiﬂqﬂixﬁu RHE
Janssen (2000) Iémunundanginssunisinudaianssuliinnudaiaunnnty Tasesuied
wpAnssunmahaudwianssndunssuiunmmanefidfvszneusenisaieassduuasin (dea
Generation) N39S ULLAIAN (Idea Promotion) uagn15u1uuaAaluld (Idea Realization) § it
3 pedusznoufinuduiusfunagsadudunilwomginssunaiemdauianssu

mau1 Kleysen and Street (2001) laagneuwuifnngfnssunisvinanuduinnssulviaseuaqu
wgfnssuiinarnuateuintu Tiud mauasnlena nisaiauunde MIAUUAYULUIAA kaEA15UN
wwadaluld aaued De Jong and Den Hartog (2010) LEUDIINAANTTUNITV UG IUTANTTY
Usenaunig N15d1533lena MIaILWIAA NsEanduLLAn wazn1suszendlduuanlalunis

<)

91 eg1elsinin MudTedwunndsaslduuifnues Janssen (2000) Wugrudidgluniseduie
woAnssumMvhnudaianssdluguglassaimanefanddnuue Faddutu
ATelunenaaladiaudAyiun1snsI9aeUANUMINZANTBIMUUTANG ANITUNIYINUY
WWautnnssuluuiunnisvineaumieg lag De Spiegelaere et al. (2014) FRiuinemAsedsau
ngAnssuNTudwIanssudalaunainuanedslusuieunazlasedswufe vy
numwIssanssueg1udusyuues Bos-Nehles et al. (2017) wandliiiiuinaninwandeunisvina
uazuIURIRIR MU AyRensuanangRinssunsvhaudefanssuveswiinay uenainil
Ayoub et al. (2023) laWaunaznsivgaugunInvesLuuinngfnssunisviinudwinnssuly
andugaudny waziaueIIlATIEIIeMmMgAnTINNIYINTTansTie akana i ulUR U nwaY
UUMvRIRIinIskazan vzl anUsznudinan adianudndulunisnsisaeumnunsiveaiuuin

o 1Y a

TngianiglugnamnssunsiinuasUsemamasiaun ndadindngrudelssIndegeeednia
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vanudeuinnsnilusziuyaaa ngldnseuuuAamginssunisinuduianssuuudfuiiaes
(Second-Order Model) mauiAnved Janssen (2000) oonilu 3 asdusznaundn leun nsaseasse
wuIAAlNY (Idea Generation) N15dR@3uUWIAA (Idea Promotion) wagn1suuulAaluld (Idea
Realization) Ine@nwiuminsluuisvgnansasuduiamislulwnimunfivawniang Susen (EEC)

Tneiiusiusandeyaludinfoungedniau wa. 2567

AsoULUIARIUNNSIRY

INNIINUTIUITIUNTIUTIABITS dunsafmuansoukwadalun1 e ldduandunind 1
Tagwg@nssuni15ve1uLfauinnssy (Innovative Work Behavion) L uduusudsdduii ass
Usznausuesdusznauwlsdrdufindssiuiu 3 asdusznau muuwifn Janssen (2000) leud nns
#@519a55AWUIAR MY (Idea Generation) N15d9L@SHLWIAA (Idea Promotion) wagn1sdiwulAnluly

(Idea Realization)

MsadasIALLIART

WORNTIUNISYINUTIUINNTTU ASANASULUIAR

mstwrAaluley

AW 1 NSEULUIARNITINY

3Bn1sAiiun1sIwe

UsEYINIUAZNGUAIEN9

Jszannsreamside un ninnuluuisniiansasuiudmils foglufieugramnssudadisy
Fuesn Swinsvees luflufiwsiaufauniane fusen (EEQ) fifruauninawsisdu 576 au fviun
yuInnguiiegsdnau 250 au Juduruiafiogistanarifismedimiumsiinneiosdusznauids
818U (Confirmatory Factor Analysis) Lazn1sUszanalunaldsansudy (Hierarchical Model)
Forauouuzves Kline (2015) wag Hair et al. (2010) filduuziiivuindegisaasiiegnaion 200 Ay

Wislvnsuszanuamnsiieesianuudug agiiniadosnmuesnsussanuaInIines
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Ardeldnnsdudegrauuldninuninezdu (Probability Sampling) Imﬁ%‘msejmwuuﬂﬁumu
dnaau (Proportional Stratified Sampling) Tnernuasuundnauifusesslundagsumisnu
mudndusinuminauuiasiwsiaie Wl dnguiedsiiluiumssansegamngan 9ndu
T#TUsunsu Microsoft Excel a3131a%4s (Random Number Generators) iiloduniinauilifugiogis
dielviynuhesogailloniagnidensintusagliiianindend, fedmansudulunuarmduses
Ingadnsle

wsesilafililunmaifusiusudeyauaznismaseuiniaile

FAdeliuuuaeuna (Questionnaire) iuesesiielumaifiusiusiudeya wiseenidu 2 dw 1dun

dauil 1 doyaialuvesmouuvuasuniy ldun iwa 81y sedunsAnun sedudumiay
uun uazUszaumsalvihan wisldesunednuazveangusiodg

duil 2 uuuaeUNIYINUNGANTIUNITINUTIRNTIY FITewmuTuIInNmsdunsen

o
Ay aa

NFOULWIAALAL IEUBIMAANTTUIINNWITBNIAITBvangUras TneiinTouniiAavanaIn Janssen
(2000) AlvingAnssunsitnudeuianssudufulsuduuaessdsznou (Multidimensional
Latent Construct) L n1sassassawifniyg nsdaasuuunfn waznisiuwwifally wae3deld
Fupseiuarfinnsannuidedassdndifiuda 1@un Scott and Bruce (1994), De Jong and Den
Hartog (2010), Kleysen and Street (2001), Hughes et al. (2018), Mete (2017) wag Lambriex-Schmitz
et al. (2020) wazUfudosliiminzaufuuiunvesgnamnssunisndndddnvagnisienudy
Fumeutaiau

wuvasumuiiiavin 12 Fedinnu aseuaguiit 3 asrtszneu THuasTausvanaAuuuAIATY
(Likert Scale) 5 szau ﬁgﬂLLGl' 1= ﬁaa‘ﬁqm 095 = mm‘ﬁqm (Boone and Boone, 2012; Likert, 1932)

LEAIAINISIN 1

A58 1 TarauIangRnIsunIsvinaudauinnssy

s v o
29AUsENau UYaA1aIN

g

N3ANATIA W1 viginasAnAudsinge Welsuugsnsinulvnay
winfAelmi (dea W2 vinldunAalwiiieunlatymadudoulunisvinu
Generation: IG) W3 yihnusinAauazeaniuuiwividbuge Aldnanwlunisimuiesdns

W4 YINUAIAIDIULAEIAATIZIITNITYINULAULN DU INIG AL

QREGAGRH W5 vhutiauewnAnlrdlvgdudnlawaseeusuld
WWIAA (Idea We  vidngeduliunmaivesunAnlndivinuiaw
Promotion: IP) W7 vhuaunsaesuiekunAnlndiiduiunmuazeeusuliing

ws  vihwihiauewwiAnlrdsegiieunalunsatuayuviednasmineins
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M990 1 (710)

13 v o
29AUsENaU FaA10y
MswunAnty W9 vunseiesesunazuwwifalraluldlunisniauass
14 (Idea W10  YINUandngdasiy wagadunisiialieulfnvdiinduasela

Realization: IR) W11  vihuusediuranisdisufalles ieusuussnisantiunslueuen

W12 vimmenguusulsumsmifawelidisauiing Uasse

Mnewe: TeA1n1UTuINIRTInLaEILIAANERNTIUNM IO UTLIRNTIUYe Janssen (2000)
MAFpNNeemas U UMWz auUUTUNYeIRRaI sy

Ya o o

Aouthuuuasuaaluiiudeya §idethuvvaeualiEidermayduam 3 viw asvaeuni
asadailen (Content Validity) daeldAduinnuaenndosveniionn (Index of Item-Objective
Congruence: 10C) MuK1IARYBY Rovinelli and Hambleton (1976) Tngvntaaiuiian I0C iiuni
0.50 aglusduiivansuls mnduthuuuasunulunaaedd (Tryout) Aundusegndlndifsssesins
TeuA wiinauluuisvndnsasuduimisluminmnfieniang jusen (EEC) Insnseunqumiinau
syiutadudye wiinusedulidesng winnussfudmihivgoing uaswinnussfu§oans
wARTITYrge damAmudesiuveauuuasunuieA1dUsEANS Cronbach’s Alpha ldaAu
11 0.70 lunnesdvszney uansinaiesdledinruidedeld (Nunnally and Bemstein, 1994) wan1s

ATIVHOUAMNINVDUAT DI BUAAIRINTIN 2

A19199 2 WANIIATIVABUANNINVDLAT BB IANGANTTUNTTIILTaLInnssunounsu Ul

. - . . U Cronbach’s
29AUIZNBUVDINOANITUNITNIIULIIUIANTTH . . 10C
YA Alpha
AFAS19ESIABLIAA LYY (Idea Generation: IG) q 1.00 0.830
ANSALESULLIAR (Idea Promotion: IP) q 1.00 0.892
AstuwAnlUld (Idea Realization: IR) q 1.00 0.902

vingwe: AdUUsEANSLearvasAseuLIA (Cronbach’s Alpha) Aulnainmsneaeslduuvaeuniy

funquiiegsd 11U 30 Y0

nsiAssideya
dmsunisiesieideya A33ulaldlusunsy IBM SPSS Statistics d1vsun1siiasiesiteya
WUoau wazlusiasy IBM SPSS AMOS Tun1sitasizviesAusynauldedudu (Confirmatory Factor

Analysis) tnel#35nsUszanauAnnsfimesuuy Maximumn Likelihood Estimation (MLE) 484310
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YoUATNITHANLAINAALIUNA wag TuISAWINZaLd IMSUNITIATIZNITIATIZY0IAUTE N ULDY

Y

o

Judu (Hair et al., 2010; Kline, 2015)
Fifulaldmsieneviosduszneuidedudu Weussiiurnuiisamsswasnuuiauasnsivaey
Tassaadsiuiuremginssumshaudaianss mutuneudeluil
1. Malnsiesdusenoudsdududiiudivia (First-Order CFA)
{Afonsadeunmamveiaud luusay osdUsznouromgAnssumahaudeinnssy
(Innovative Work Behavior: IWB) laua n1sas1eassauuIfniva (Idea Generation: IG) n1sdalasy
Wi (Idea Promotion: IP) kazn1suiuwiAnaluld (Idea Realization: IR) 91netvinessuszneu
(Factor Loading) Aafif t-value LazszAutltdAyneada (p-value) nasnauninuaenndeinielu
YouuuUinnAduUsEaNS Cronbach’s Alpha Arauidesiudaszneu (Composite Reliability:
CR) uagAnadsALUsUTIUTiatald (Average Variance Extracted: AVE)
ﬁmamwmmﬁmmm%aévﬁﬂ (Convergent Validity) mudauuginues Hair et al. (2010)
Tngldinausian Factor Loading > 0.50, CR > 0.70, AVE > 0.50
dwiunsusziiurnuaenadesesluinansindiduiiniaiuteyadsussdng fansan
Anaatinaunaunauvesiiea lawn arlaauaisduims (X2/df) A1 Comparative Fit Index (CFI)

A1 Tucker-Lewis Index (TLI) A1 Root Mean Square Error of Approximation (RMSEA) wazf1 Root

Mean Square Residual (RMR) Taeldsnaust x*/df < 3, CFl = 0.90, TLI = 0.90, RMSEA < 0.08, L@
RMR < 0.05 (Hair et al.,, 2010; Hu & Bentler, 1999; Kline, 2015) i#i a8 uduinlaaanisinlusedu
safUsznavdesdinumnzauiismedmiunmsildldlumsinssiesdussneuddusuddud
aossioly

2. MyleTsiesiusznauddusudiduiiaes (Second-Order CFA)

'
o o a

ninaseaeununmaadlunanisiadiensiieeesddsenauidadusudiduiings
fAuldvinmnaeuesdUsznaugoetisann Tdud msaduassdumAalu 16) maduaiuuuidn
(IP) warnsiuwwAaluld (R) anwsarudulassadisdduiideswamginssunisyanuduianssy
(wB) Tauselal Tnsfansanainaiminesdussneu fadd tvalue maonaurnauLd osuida
Usznavu (CR) uazAnadunauuUsUsuiianald (AVE) vesiudsaduiaes Seduaanedimiin
eAUsENoUTRIUTI R UTIvT

vimsUszifiurnuaonndesvesluinadifuiiaosiudeyaifeuszdndnudvd inanny
naunduvedluina (Model Fit Indices) laun A1 x2/df, CFI, TLI, RMSEA waz RMR Lii o8 usuaii

NN ANYDILATIAS TR UTUTBING ANTIUNITVINNUTIUINA T
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NaN1339Y
wiinaudpeuwuugeunmdulvgiumeane (Sevay 64.4) o1y 20-28 U Sovay 28.0 a1y
29-36 U Sowuaz 37.2 918 37-44 U Sosar 20.0 01 45-52 U Saway 13.2 uazeny 53-60 U favay

A

1.6 M3AnwsEAUUTYY 9IS Seway 71.6 MnUTyaes Jeuay 25.2 wavaaniIyges Seuay 3.2

1%

fiumisnussiuiadulae Sevas 9.6 seRUfidennn evas 252 seRudmihiiufdans Sevas
30.0 uazsTAUUFTRMInanTiTisefuinuzgs fosas 352
1. NIATINAOUANUDULBEINNUMEITBYALRAET (Common Method Bias)
naud1veyau1vinTIAsziesAusEnoulldudu §378n51988UANE WL IAIN
wastayaLied (Common Method Bias) #38 Harman’s Single-Factor Test nM53asgyinuinlady
WFenanunsnedunemnuulsunusmesteyaldiosas 49.086 Fsdsagmninnasisosas 50 agulein
AnueudssnuaeyaifeIliteindulymuusssananiside (Podsakoff et al., 2003)
2. MnTziesiusEneULdBuuduTivils (First-Order CFA)
msUssiiunnuaenadeseslinassduszneudududduivisemgAnssunisieu
Weudnnssuseesdusznau laun n1sadeassauuiAnln (Idea Generation: IG) MSAdLESULIAN
(Idea Promotion: IP) wazn15u1uwiAnluly (Idea Realization: IR) wudn lunadainuaenndoafu
Joyaideusedny dan X2 = 98.930, df = 51, y¥df = 1.940, CFl = 0.964, TLI = 0.953, RMSEA =
0.061, RMR = 0.022 Julusanausives Hair et al. (2010) wag Hu and Bentler (1999) wanslliiuin
Tassadsvesesduseneugosvomginssumsiinuiduianssufianunsadslasaiiseglusydui
sousuldl wazmnzandmiunsilunaaeulassaisdwuiiaossioly
NN 3 MInseaeUMmIIdeueUUTAINA1 Cronbach’s Alpha WUT Az BIRUsENOY
fenanudosiueglurag 0.815-0.821 egluseiuiivoniuld uansirdoraulundazesdlszneud
anuaenndeinislu dmiuaunimidalasiaine nuirdimandetudsszney (CR) vosusaz
osAUsEney oefluts 0.816-0.823 AmAsAuuUsUTILTIaials (AVE) oellutag 0.527-0.538 uly

PaNEUTIveY Hair et al. (2010) uandliiuinlunansinddiuiviisdinanimegluseiuieansuld

A13197 3 NaNITILATIERBIAUIENOUTNEUTUAIUINTO Mg ANTIUNITINNUTIUIRNTIY

Standardized t-value Cronbach’s CR AVE
Factor Loading Alpha
IG W1 685 -
W2 729 9.937***
815 816 527
W3 798 10.653%**

w4 687 9.447%x*
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1571990 3 (5ip)

Standardized t-value Cronbach’s CR AVE
Factor Loading Alpha
IP W5 702 -
W6 71 10.728%**
817 .823 538
W7 748 10.460%**
W8 703 9.907%**
R W9 751 -
W10 749 11.282%**
821 821 535
W11 759 11.433%**
W12 672 10.101%**

o

newme: > dludAgyniadiiisedu p < 0.001
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Chi-square = 88.930, DF = 51, Chi-square/df = 1.940,
CFl = .964, TLI = .953, RMSEA = .061, RMR = .022
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ABSTRACT

This study aims to examine the effects of technological transformation-namely manufacturing
technology and automation systems, and product technology transition-on workforce skill
transition, organizational adaptation, and organizational operational performance, as well as to
investigate the mediating roles of these variables in the proposed relationships. The study
addresses underexplored internal organizational mechanisms in the existing literature, which
has predominantly focused on the direct effects of technological transformation on
organizational performance, while providing limited empirical examination of the internal
mechanisms through which such effects are transmitted, particularly in the automotive industry
context. Data were collected from 396 personnel in the automotive industry and analyzed
using descriptive statistics, confirmatory factor analysis, and structural equation modeling.
The results indicate that the proposed model demonstrates a good fit with the empirical data,
with all model fit indices meeting acceptable thresholds. Both factors, in turn, positively
influence organizational operational performance and serve as mediating mechanisms through
which technological transformation affects organizational performance. These findings confirm
the critical role of internal organizational resources and capabilities in linking technological

transformation to organizational performance.

Keywords: technological transformation, workforce skills, organizational adaptation, organizational

performance, automotive industry, structural equation modeling
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lugdnia (@innuanenssunisulevigluaimuiiiayniangiuesn, 2565; Thailand Board of
Investment, 2024) mswasususnandsualuszneunislusindsgunusiusudine Tasawgly
flufl EEC Fadugrunisdavdnvessene doussudmisludumealuladnisndn n1seenuuy
WAnueT wazn1suIsTsnuiiesessumaluladil

yanani m‘sLU?{aumumﬂm%wuﬁé’umﬂmaiuzjizwsﬁ’uLﬂ?{aulvdﬂwé’ﬂdwaslﬁmaas”w
n3udn Tudiu waginurussnuiisniulugramnssuasuuladiuegiedidoddy Tasusanu
Sududestauvinuzlnisusz il Silnnsedng vewduad waznsvieusmiussuUsalusAdy
g9 Yauzi g Ui nss i udeeUsulasiad1en s U ULaEATEUIUNITUS M TTANISIT 95895
susuugsiakazinalulaglval (World Economic Forum, 2025) Frathy USUVIVRIRAAINNTTUETUUA
Tngluiluit EEC Falunsdifnwitinnumnzauognadsdunisinsaudusiusseninanisiasuninu
mamalulad n15USURv0909ANT wazran1sAnduuresednsneldnatnnisiua suniu
AAMNIIUTEAULNAA

unumvesnsasuriumaluladsenisuiudivesesdng

v aoe

nswdeurumanalulad (Technological Transformation) ténaneifutladudndnydismun
firmansiannesdng lnslanglugnavnssunisudniinisysanmamaluladidia seuudalula
Py useivg (A) wardumesidavesassnds (oT) Wrdunssvaunmsdniunu fedamaliiinnsg
WasuuasidlugunsEuIunsHan JUMUUgsAa warlassadanisudsduvesenanvnssy (Verhoef et al,,
2021; Kraus et al., 2022) mim?alaumué’qﬂa'”né’qzﬂ'qwaGiagmmumﬁmmiaqﬁm AszuruNsinaula
waznalnnsasanuAvedasdns (Vial, 2019) egdlsin NATEF Nt Imeluladlianse
as1aHaans A uUsEaNS nnuetasAnslalaesnlud® wnesAnsldarusadsunseuIunIsau
1A59E31999ANS LLagmmmu”ﬁmJamﬂmﬂﬂﬁaamﬂé’aqﬁumﬂiuiagﬁﬁmﬂ% (Warner and Wager, 2019;
Hanelt et al,, 2021; Li et al, 2018) fatju nstdsusunmanaluladdesududosmdousuns
U%’Uf?}’wmmﬁmL‘Waiv’fmmma%"mﬂmﬁWWWquﬁalﬁa&hqﬁﬂisﬁwﬁmw (Nadkarni and Prugl, 2021)
LAFINaNEeAAd DIt UNg U NNEINTV884ANS (Resource-Based View: RBY) T385U1831A914)

s

IeFeumainmsuistuinanmslininensdnagnsninuauazension1sideuwuu (Wemerfelt, 1984;
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o o w

Barney, 1991) Tuusunvenasugnandsia waluladlsdiolunsnensd Ayiiosrnsdeamnsaysan

o

msnfunsErIuMIAduauieaseaulniUSsulazenseulsE NS A MweseeAns (Bharadwaj
et al,, 2013; Westerman et al., 2014)
INSNaVaIMAlUIAEN1SNANABNTISIWUABUHIUNNBZLIIULALN1SUSUAIVIB9ANS

v

Asuwatulagn1snanuwarseuudnluddnunlglunseuiunisnandanalvia nwazauLay
wnwef snduvesusenuldsuntasluedsidoddy waluladdnlud@eroiuyusz@nsain an
JaRanan wastiuAusInslunisnds vasfedfunssnusndudosimunineelndiiieliaiunse

o

Mauswiumeluladndnalazssuusnluinlneg1ediused@nsnin (Brynjolfsson and McAfee, 2014)
Wal U3SEsIuuINg I Msasuulamnaneluladinnuduiusiunsiasundadaseadng
Vinwzusany laglangrinegaun1sitaTeideya N13AUANSEUY Lagmsvihusiiumalulad
938z (Autor, 2015; Acemoglu and Restrepo, 2020) uanani n1sasmuduimeluladazaun
aframadninisgsaldfdoiionsdnsannsauiulasainenisiieu ssuunsdans wagnnswam
ﬁﬂwvmaqmmﬂﬂﬁaamé’mﬁ’umw‘[uiaﬁﬁﬁmﬂ%’ (Verhoef et al., 2021; Kraus et al., 2022) 31nA15
FUATIEMITIUNTIUAING mmuaammmumﬁé’]’aﬁnﬁ
HL: welulaBnmsnanuarssuusmlusi® (TA) fvnalauindenisasuihuinusussny (W)
H2: wAluladn1sanuasseuusnlud@ (TA) S895nalteuinmen1sUSUAIUDI0IANT Lazns
Iansnely (OT)
SnswavasmsUasurinunaluladndnsaaineniswauiasdng
mMsasurumaluladndnsast (Product Technology Transition: PT) nunedsnisfiesdns
talulaglmi 1wy naluladAdvia szuudanies vieszuuidousedoya uysannislunsesnuuy
WAL HRILNAN 9 LﬁaLﬁuﬂmmLLazmauauaasﬁammﬁaamsmaqmmmﬁLUS&JuLLﬂaanNimL%a Falal
Winsdamasionudnuuzvomdndae widuhlugnsiasuuladunssuiunisuds suuuunsie
wazosfnuinelueddng (Verhoef et al., 2021) il 255BunsIUAUUTANTSIT ISR melUlaE
nanfasilnidnaeliiAanisasuwlasisluduinesussnuaglasiadisnisianig wWesainnns
faundndusififineluladtugaosordernuelnd mnufianizng uagn1sieuuuuysunms
511289 (Kraus et al, 2022; Guandalini, 2022) uena N nsunnelulagduidssandlily
andnaduiludnisusulasaisesdns nssuiumsdnduls wazszuumsIanisneluiiesessunis
Warusanssuwazn1sut siulumaia (Plekhanov et al, 2023) fatiu nswasusumalulad

wanAnsisuduiadoddyiinseduliiAnmsiauinususanuiaznisusuiivecesdns Jaaus

AuuAgIUNITITRal

o

H3: maasunumelulas nansom (PT) HanS S aunnAensUas U U YR LI (WS)

a

Ha: nswasusdumeluladnaniuet (PT) Sansnaidauindenisusuiueesdnsiagnig

Inn1snelu (OT)
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UNUMIBINSUSUAIYBIRIANSAaUsEANS AMwAsAL LY

5snTIIRUNTInsuasAssgmansinalulaitin nstimeluladunldavaunsoaing
nadwEduUsEavEnmuetesdnslafre flonsdnsannsausuinslugurinusussny Taswadedns
wazsruun1sinnisnelulaegrunuizan lnaniswauiinuveuseanuliaenndesiuinalulaging
a5 YILuNAAN LA UTEANEA M IA T UILYe896NS (Acemoslu and Restrepo, 2020)
NANFINIINNUITETIUIUNINATUAYULUIAAAINANT 14U Autor (2015) wag Brynjolfsson and
McAfee (2014) Faiiresdnsitanunsaauvinwelmiliudussnuldazanunsadnvuasenssiundn
amldngn uenani msusulaseadnesdng nsvuaunsyinay wasssuumsianisansludadu
Foulvdrdaiivilinsamudumaluladanunsaaiimadwssulszans aldet1usiass (Hanelt
et al,, 2021) Imaaﬁﬁ‘niﬁﬁmmmu’ﬁalumw%’uﬁaL%qﬁ%ﬁa'«szmmﬁ?mﬂiuiaﬁl,ﬁaa%ﬁmmmuaz
Wudszansnmnsaiunuldegnsiiussansua (Warner and Wiger, 2019; Plekhanov et al., 2023)
wAadInagenAdesfunguiALamIsniTanatn (Dynamic Capabilities) @ aausinesdnsi
ansaiseuiuazuiuninensliaenadesiunsasunlaszamnsaddsumaluladlndunadns
Fruvszansamls (Teece, 2018) Fnauoauufgiumsidossil

H5: MswWaswiunususy (WS) dvRnalsuinseussavs ammssiiunuesesdng (OP)

H6: NMsUSuMTRtRIAnsazn1sInn1snely (OT) T8nsnadsuinaeUssansninnisaiuay
483989ANS (OP)

unumvesiaulsaenandlunisidenleamaluladfiunasnsvatasdns

NUATIS LN wWan s wnaluladrenanisiudunuresesinslildifadulnense
w@uel wilinn1unalnnglureedans WU N1TRAILITNYELTNIU N5USUIASIE51909ANS waznIT
WABULUasEuUnN33AnIs (Verhoef et al,, 2021; Warner and Wger, 2019) nanafie weluladvi
winidumanseduliAenadsuuasnisluesdng femadsundasfinaniadutladoddni
danaranadnEEUUsT AN ANYe89RnS el TuuSunvesmaluladnisnanuazseuusnlusi s
walwladuldvhlfsnwasnutasinuedisndulunshauddsuladly ssdnssdesimuninee
wssuiielanunsariausintumeluladvildegeiuszsdans o Fensiauinusussnuiiody
nalnddnyd g eulosnisiunaluladunldiunadns s uuszdns nnvesesdns (Autor, 2015;
Acemoglu and Restrepo, 2020) Tuvinusafgaiu miLU?{smshummiuiaﬁmamﬁmsﬁﬂﬂﬁﬂﬂqjmiﬁu
A53UILN15Y9U 1A59a5M909A0S LazsEuUnTTAnIINelY aseSunITRILILT NS SULAZANS
wUedulumana (Kraus et al., 2022; Plekhanov et al., 2023) SO MIHALINYE LTI ULAENNS
U$uiv09096n53 it i uduwdsdenansiid sulosnsinnaluladunldiuuszans nmnns
ANIUIUYDIBIANT ﬁuauaamﬁgmmﬁﬁaﬁaﬁ

H7: mawWasuriurinuenssny (W) vhuididushudsdsiuamuduiusserinanaluladnig
NAMWAESTUUBALLIR (TA) Audsednsnmnisaiiiuauyeesans (OP)

H8: nsUSuRTetaifnIuazn1ssanisn1ely (OT) vhwind B uduusdswuanuduius
seriemsasuinumeluladudnsae (PT) fuuszaniamnisaiiunuessing (OP)
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Bn3Aliun1idg

mAteiirosenannsinuidnuamnouniidldssouitnguiiusn Sddduameish
wUshagiuINTauLWIAMG Mg v IndayaideUszdny nTauluIAnAINa 1R 1nUINIMAdBULT
Uszdndensiesisituuiassaunislasaaing (SEM) iileUszifiunnuaonadesesuuudiasuay
NAFDUANUAUNUSI BN TEN IS

Usznsuaznguiiegne Uszinsuean1side leun yaanslussdnsgnamnssugiugudiiil
unumiAgadestunsuImamalulad nswdn Lazn1TTANITUTINU WU fUImssEiumiseny
AdnnsEendn Imnssy uaznsneinsuywd nsiiudeyaldiSnisdudiegiauuuiaigas (Purposive
Sampling) 9nasnslugmamnssueususLarTudusueud esandnouuuuaunudeadudd
anudnieuUszaunisaiiienfunisldimeluladlunszuiunisndnuaznisunsussnueiosdns
FermualiilideyadosisaiumisiiAsdestunsuimsmasau msudn viemsduduausiu
walulad)/szuuslu® waedivszaumsnivinuluesdnstigtuldtesntt 1 T sisil mmadenldnnsdu
fogauuuzaIAenadesUdnYITYeINTITeTideen steyanindlideyatonznaudainau}
Aeatuusngnisalfing vuranguiegeimualifl 450 au Tnedmdnnsimunyuindiegis
dmsumstinszsiuvuitassaunislaseaine (SEM) Fauuzilvidsiusudiegseesies 10-20 i
Yo Uil FLne (Hair et al, 2019: Kline, 2016) 1lp191nuuusiasiusenausiofuUsdans
25 2 Fapedivuradregrsdusia 375 au el PudselAAnsuwdy 450 Audiosesiun
AaALAdeutasdaya mafadennguiegesdidunsuuunansduney Tasidenaniulsenaunisain
fufignanunsamdnuosgpamnsueusud tdud fminvays sees asdans wazaunssns
nnidudnidenglidoyamuinusinuantai fun i eliaeandesiunineTinszivesniside
wnmstananaenndesiundnmsdaidendiegislumsfnussduesdnsiiiunisdmdendlideya
ﬁﬁmmLﬁm%’aﬁuﬂmﬂgmsaﬁﬁﬁﬂm (Yin, 2018; Calder et al., 1981)

nmafiusauruteayauaznsiinssideys snaideilfuuvasuouuuilassaiediiaunan
nIpULIARTEATIEFNNaNTIBeRmAm UsEnoudedat Tnduau 25 5183 AsoUAquIR
sumalulad msiAsuiuinuzussnu msusuivesesdns uazUszansamnisdudunuves
09ins wuvasuawldunisnsanaevanunsaduionlasivsinnd 3 vihu laelddasidaong
aenndosszninadomanuiuinguszasd (100) Fafidnvindu 1.00 wazdidanudosiuvouniosie
(Cronbach’s Alpha) t1iu 0.94 Ferinunausiisuue (Turner & Carlson, 2003) WUUABULIIUIY
400 yrgnuanliunaufeg I InALiAuEaNTATIT VLA wazlFFuluvasUNaTiaLysaisIuIL 396
gaftorlldlunsiinsesideya

nsneitoyaldaifnssuuiioosuiednvmznguiiogs ndulsudunmuaedesde
AILNITIATIEVDIAUTENOULTIBUTY (CFA) Lagadunsitaseikuudtaesaunislaseasa (SEM)

\eNAAUANUFITUTLTIA N LA BNENANINTI-N190BUVDIFILUTAUNTBULLIAR 19Tl N13ANY
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dlldnsinsgosduszneudsdisg (EFA) esnlassadradudsgninnual farmtiiannsou
NOUUATNENFIUTIAMAIN (Brown, 2015; Kline, 2016; Hair et al., 2019).

nTaULUARANTTIRE TuidedffudsUsenoudie 3 ngudiuys Idun Fudsanng dauus
denans uazfuusny sausea 5 Fudsurs uaz 25 fuusdane seazdenl

1. fuUsanug (Exogenous Latent Variables) L

1.1 walulagdnisndauazszuudnlud@ (Manufacturing Technology and Automation
Systems) (TA) Usgnoumg@lusdans 371U 5 69 laun nsldszuudnluslAlunssuiun1suan
(TAD) n1sld Al lunsudnav3aaiuauamnin (TA2) N5l oT luanenisudn (TA3) nasldseuu
ERP/MES (TA®) uaznslvususunuussnuanue (TAS)

1.2 nswasununaluladudnsaet (Product Technology Transition) (PT) Usznaudae
faulsdann S1uau 5 6 Idun msiaumdnsuslniilfinaluladtugs (PT6) nisusuUsmwansasi
Taenadostumeluladateluy (PT7) nmsthmeluladidvauldlundnsust (PT8) Arudlunissy
insamAluladuansig (PT9) warANaIuIT0veI09AnsiunIsUS U uwaluladnansiue (PT10)

2. fauUsdanans (Mediating Variables) lgin

2.1 mswasuruinuzusany (Workforce Skill Transition) (WS) Usgnausiesauusdang
F1uu 5 /1 laun winaulasunmsiauinvesumalulaglug (WS11) esdnsatuayunisineusy
ilesesumalulad (Ws12) wiinewasnsaFeudinelulaglnilisnd (ws13) winnuiivinuzAdva
fiaonndoeiunu (WS14) uazesdnsisvuuimurinusussnuegeeies (WS15)

2.2 M3USUAIUDI09ANITLAEN15TAN19A18TU (Organizational Adaptation and Internal
Management) (OT) Usznausigianlsdana 91uiu 5 @2 taun n1susulassasiesuniaaula
aenndasfumaluladl (0T16) MsusuussmsasBendnuazaumunaidsulaunalulad
(0T17) nsfunuimuineeniinauegradusyuu (0T18) Anusiudeszninedheninensuyudiv
Fhewnatin (OT19) wavnsiuleuviesessunsildsurumalulagegneadnay (OT20)

3. aauUsmna (Outcome Variable) lawn Uszdnsainnisaidiusiuvetssans (Operational
Efficiency) (OP) Usznausediuusduna 91uau 5 61 laun nsldimalulagvisandununisude
(0P21) msldimaluladtariiuanusindluniswdn (0P22) waluladtisandeRananlunisinay
(0P23) wialuladtisensyiunnnwkansias (OP24) wazmaluladrioifiuuszansninnsdiiuny
Ine573 (OP25)

798 NTDULUIAAUBINITIFETAAILULNUAINA 1
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MIEouruvinue
59974 (WS)

walulagnindn
LarsEUUDRIulR

UsgAvSnmnis
ool p
FNUUITUYDIBIANT

nsUTudIves
DIRNTWATMTIANTS
melu (0T

AU Ha: PT—OT
wAlulabwansug

(PT)

. Dependent Variable
<" H8:(Indirect) PT—>OT—>OP

Exogenous Latent Variables Mediating Variables

——  LEFNDY BVIDWATIRSS
----- > ULER9DY DNSWav9oeu

AN 1 NTRUMLIANNNTIRY

NaN153398

Y v o

dnwazdayanaluvesngudiegn nansiasesidnuazdoyarluveanguiiog1 v
396 aw nui greuwuuasuawdwlngiduwawe $1uu 230 au (Sevay 58.08) sesaswfeIne
e 153 au (Fowaz 38.64) uazinedu 13 au (ovag 3.28) duuszaunisainisvhaunuitadiulgd
Uszaunmsal 6-10 U 99w 107 Au (Fegay 27.02) sesasunfe 3-5 U d1uu 78 au (Seway 19.70)
wae 11-15 U druau 74 au (Fewaz 18.69) laanmsau ngusegisdndnaiduypainsseduimin
nuvdeddantsfifusraunisainisiaulussdudunansdsdeutiegs Tuduiideaanudsznaunis
wungquiieg s ungegludmingays 91uiu 142 au (Sesar 35.86) se9aunAedninTeeas
31u7u 108 AU (Soeaz 27.27) wardminaynsusnis 31w 79 au (Seeaz 19.95) lnsdiulnginszan
é]’aaeﬂuﬁuﬁmﬁ@umﬁtﬂwmﬂmgi’uaaﬂ (EEQ) Fafugudnansvosgnanmnssunsuaniazgmamnssy
gusuivassumalneg Tsagviouirdoyaiilfunoniufifiinsldmeluladniesdnuarszuudnludaly
FEAUGS

doanssauvasiiwlsduna dudsdunalunniid lawn wmaluladnisudauasssuudnluld
(TA1-TA5) msiaeurumalulaBudndnst (PT6-PT10) nsiUAsusuinyz ey (WS11-Ws15)
nsUfufvesesdng (OT16-0T20) wazUszAvEamnsduiunuredssdng (OP21-0P25) faniady
oglurasUszanal 2.90-3.10 uarfidiufoauummsgueglurisszana 1.18-1.36 avviouingmey
wuvasuauinIssuieUsyusing 4 aglu seAuliunans wazlinisnszanesivesrnuAnmiulusgau
GRINTRNGR uennil wansmsrvaeuAAI (Skewness) waalas (Kurtosis) vosfaudsdang
wumnduUseglunasineensuls Tasiian Skewness tfosndn 2 wagen Kurtosis Yosnd1 7 uanein
JayalianwarlndiAean1swanuasunfvasininzaud msun1siATeiiuudnae@un1slaAsEs e

U

(Structural Equation Modeling: SEM) (Hair et al., 2019; Kline, 2016)
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HaN13IATIENRIAUSENBUIBIBUEY ANMTIRTeiteyaidasedny wandlunised 1

A15199 1 WaNTIATITNBIAUSENBULTE WY (CFA)

fouUsuils  dauusdunn b SE B t R?

TA TA1 1.00 <—> 0.89 <—> 0.791
TA2 1.02 0.05 0.89 19.84%** 0.792

TA3 1.06 0.05 0.91 21.13% 0.826

TA4 0.98 0.05 0.88 19.27%* 0.776

TA5 1.03 0.05 0.89 20.11* 0.796

PT PT6 1.00 <—> 0.87 <—> 0.754
pPT7 1.04 0.05 0.89 19.66** 0.787

PT8 1.02 0.05 0.88 18.92%* 0.768

PT9 1.03 0.05 0.88 19.51%* 0.782

PT10 1.03 0.05 0.88 19.47%* 0.781

WS WS11 1.00 <—> 0.90 <—> 0.801
WS12 1.02 0.04 0.90 22.41% 0.804

WS13 1.07 0.04 0.92 24.86** 0.853

ws14 1.03 0.04 0.90 23.06** 0.815

WS15 1.04 0.04 0.91 23.71% 0.826

oT OT16 1.00 <—> 0.91 <—> 0.824
oT17 0.99 0.04 0.90 22.05%* 0.804

OT18 1.02 0.04 0.91 23.96** 0.836

OT19 1.01 0.04 0.91 23.28** 0.824

OT20 1.01 0.04 0.91 23.01** 0.819

OP OP21 1.00 <—> 0.95 <—> 0.911
OP22 0.99 0.03 0.95 31.72%* 0.901

OP23 1.01 0.03 0.96 33.84%* 0.921

OoP24 1.02 0.03 0.96 34.96%* 0.929

OP25 1.00 0.03 0.95 31.85%* 0.907

X2 (Chi-Square) = 514.26, df = 265, p-value <0.001, Xz/df = 1.95, GFI = 0.91, CFl = 0.97, TLI =
0.96, AGFI = 0.89, RMSEA = 0.05 waz SRMR = 0.03

o

nanTATEesiUsznoulBudiy (CFA) wuin fulsdnnannddiddninesduseney
11m3571 (B) 0gflut1e 0.87-0.96 wazddoddynisadffiszdu 001 uansliifiuinddfnanusn
oS ungALUsuslaag 1N Iﬂaﬁhﬁqaﬂ'ﬁw 0.70 ﬁadﬂasﬂummsﬁﬁaam%ﬂﬁﬁm%’umﬁLﬂiwﬁ
29AUTENOULTNEUSU (Hair et al,, 2019) lngnan1suseiliupugennaewadlainan1sinnuin lunadl
AnuaeangesiutoyalsUsednyluseaud lnedidn xz/df = 1.94, GFI = 0.91, CFl = 0.97, TLI = 0.96,
AGFI = 0.89, RMSEA = 0.05 ka¥ SRMR = 0.03 %aaﬁiumm%ﬁaau%ﬁlé’mu%aLaua‘uaa Hair et al.

(2019) uag Kline (2016) Jsasnsaasuliilumanisindianumnzaud miunsiinseiiuudiaes
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aun1slaseasng (SEM) Tudumeudall wenainil nan1snsivaeunIesnyanduiusnudi A VIF ag
U39 1.79-2.08 wazA Tolerance ag5eing 0.48-0.56 Jaaglunaudiisansule (Kine, 2016; Hair

et al,, 2022) uanyinliifndley Multicollinearity Tunuudnass

19

nan15UTz U1 o ularALAT T IUTTIUTENLAS palleFTaNUT1 A1 Composite
Reliability (CR) ag Average Variance Extracted (AVE) ?J@Qﬁ?LL"LJiLLNW}ﬂﬁl@&ﬂﬂi%ﬁUﬁQdﬂ’hmmﬁﬁ
mmgwuﬁﬁmum (CR > 0.70 way AVE > 0.50) @zviouingad faflauasitanenislunavaiunse
asueAMuLUsUTImvesnUsuislalussauiia Seuanddidiuinesosdiodseinnudetulazaiu
AsAFUTTIUT I aud mMSUNI TR IT iU LT 1aesaun1sTasadne (Hair et al, 2019) d1wsunis

MTIFOU ANNATILTIT L UNVDIAILUTURNS (Discriminant Validity) a281nusi Fornell-Larcker

U a1 '

Criterion WUI1A5INNADIVDIA1 AVE YaelusiraudagiiiAgandmanduiusiudiiudsunduly

WUUNADY Land UL UshrasfIaI I saas nauk A ANt ulaog19TnaL LazkuudIass

aa

FANuns a9 wunluseauim (Fornell and Larcker, 1981; Hair et al., 2019)

NANISNAFDUANNAFIUVDILUUINADILYILATIASIE HANITIATITUUUTIADIANNITIATIASNS

99

(SEM) tiienageuanufgIun1side Ineiansunarduussa@nsidunis (Path Coefficient: B) A1 t uae

LYK @

SLAUNBANPUNIENG WanIS18aLLDuA LRSI 2

o

A0 2 HANISVAFBUANLAFINYDUUTIABATILATIETA

ANNRFIY sEumg B t p NANISNAFHIY
H1 TA — WS 0.71 11.32 <.001 atfuayy
H2 TA— OT 0.64 9.87 <.001 atluayu
H3 PT — WS 0.68 10.94 <.001 GG
Ha PT — OT 0.73 11.85 <.001 GG
H5 WS — OP 0.69 12.04 <.001 GG
H6 OT — OP 0.74 12.88 <.001 atfuayu
H7 TA — WS — OP 0.50 - <.001 atuayu
H8 PT — OT — OP 0.54 - <.001 atluayu

ANT 2 LEAALEUNIIANUFUNUS VDI UUTIADIAUNISLATIASIE NIBUANFUUTLANTLEUNIS

1%

11M3§1U (Standardized Path Coefficients) Miagvipunnuduiusseninsuyslunuudnaes
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[Ta1] | TA2| [TA3| [TA4]| [TA5| [PT6]| [PT7] [PT8] [PTO] [PT10]

0.89 089 091 0.88 0.89 0.87 0.89 0.88 0.88 0.88

H2: B= 0.64 H3: B = 0.68

H1: B=0.71
0.90
WS1 0.90
0.92

0.90
WS1 0.91

2222
» ?
= ] [B] [2

=
3

P i
H5: PB=0.69 Hé: B = 0.74 091
S

Indirect Effect o

H7: TA—WS—OP ([3= 0.50)
H8: PT—>0T—0P (= 0.54) 095 095 096 096 0.95

[op21] |oP22| |oP23| [oP24| [oP25)

% < 0.001

Amd 2 dumsvesuudiaesaunislaseadne (SEM Path Diagram Based on Empirical Results)

HANTTIATIZNLUUTIA90T9LATIET 19N U iwaluladgnisndnnas szuudnlulis (TA) d8vswa
Fauanden1sivasuruinugussany (WS) (B = 0.71, p < .001) uazn1susuiivesesins (OT) (B =
0.64, p < .001) JeatfuayuanuAgIu H1 way H2 vazfinsidsuiumealuladudndug (PT) favswa
Wauanse WS (B = 0.68, p < .001) waz OT (B = 0.73, p < .001) dswaliauufignu H3 uaz Ha lasu
nsatfuayu wonaInd WS (B = 0.69, p < .001) uax OT (B = 0.74, p < .001) Fondwaldsuanse
UseAnamnisaniunuvededdns (OP) Feadvayuauuiigiu H5 uag H6 dmiudnSnanisdou
WU TA fidvSnasie OP s WS (B = 0.50, p < .001) uag PT fidvSwasie OP #vu OT (B = 0.54, p
< .001) agnailifudndny Seatfuayuausfignu H7 way He Vil uinArdulsyavidumeanasgiu (B)
YaaunANNdNTuSazaglusEAuIUNa1 UANIAANUHANTTIATIETLUUTR0AUNTIATIAT19ADT
NA13UNTAUAT t SEAUTEdIAYNIEDR wazANUAAARBITUNTOULUIAMTING Y (Bakker and
Demerouti, 2017; Hair et al,, 2022; Kline, 2016) fstiu usiinunadumsaziiandninausyuna 0.50
uidlefifudAgmeaduazasandesiungus Jsfeiranuduiusdnadanuiidedeuazegly

FEAUNEaUSULATLIIUATBA NG AN INBIANITLAZNNTIANIT
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dsduazanusena

HaN153duasUinuuudaesiianuaenndesiudeyaidasedndlussAuauasauufgiuniside
nndldFunmsatuayy faagvioudsunumddguesmsiaunrinuzussmuagnsuiufuesesdng
TumsifeslssnsBeuriumanaliladiuussansnmmssiiiunuvesesdng il

1. waluladnsudnuagszuudnlud@ (TA) f5vEnadeuindenmaiudsusinurinuensanu (ws)
LarNTUSURIYe103AnT (OT) eiitivddny atfuayuauufgiu H1 uay H2 Geaonadesiuamuite
fidmeluladsnluffvilidnvasuasunUauasdosodernuynivonssnu sufnseduld
peAnsUsulaseassuaznszuiun1sinuliaenndesiuimalulad (Autor, 2015; Acemoglu and
Restrepo, 2020; Verhoef et al., 2021; Kraus et al., 2022)

2. mswasuiunalladudnsiost (PT) favinadauinseninsiuasuiuinueussny (WS)
wazN3USURUedesAns (OT) egditud Aty alvauuauufigiu H3 waz HA wandliiudnnisnmu
waluladndnsnusilmifnilugmsasuulasnssuiumshauiazanudidndumelussdng deua
THesdnsdeninnninuzuesyaansuaziuszuunsianisifiesessuuinnssuuagnisuvsdulunaia
(Hanelt et al., 2021; Plekhanov et al., 2023)

3. N19LUA BUR 1UTN¥EUTINY (WS) uazn15UTufvesesdng (OT) f8vsnaidsuande
UsgAvBammsduiunuredsadns (OP) egsiifudifey atuayuauudsiu H5 uay H6 Haaenados
AURUIAANG Y NTNEINTVDI03ANT (Resource-Based View: RBV) kagngufA31uanu1saiganain
(Dynamic Capabilities) fiiauainnswaumineinsuasanuansavesesdinsifutladvddalunis
as1emnulalSevnasnagnsauusednsain (Wemerfelt, 1984; Barney, 1991; Teece, 2018;
Warner and Wager, 2019)

4. HaNSNAABUBNENAN1IouNUI wAluladnisudnuazseuudnludd (TA) d8nSnase
UsEAnSnmnse i iueuE N SUA suruinveLsaay (WS) uagn1sidsuriunaluladudndoe
(PT) HdvEwasioustavamnisdudunuriiunsuiusiivesesdns (OT) Fsefuayuauuigiu HO uas
H10 wansliiuimaluladdwwanenadnsvesasrniniunalnaeluesing Inslamiznswauiney
WIULAZANNAINN T IUNITUSUAIVD09ANT

NamMTITeTI R UM sTRuT v ks ez nsUiuivesesinsdunalnddadivilinns

= ¥

amuaumalulagaiunsoasiwmadnsA1uuszdnsamvesesdnsliog1ausiaze lnsianigly
gaaMnsIUNINEANIMALKTryiunsiUasuRunamAluladeg 1939037 WU 9aa1 MNSIUEIUEUA
aeAnImTiAdIAyAunIsiRuIinveyAaIns N15U5UlAT9a31909ANT Wagn1sHmUITEUUNS

InN1siaseasuNIsilasuLUamaAluladlaviasuas19ANE NS luNS kY ItUluS BT e
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FoAUNUNING U]

nansAnuitieBusutodununimnug (Theoretical Contributions) 91nMs3deLdsannn
mMumMIMgeigusnieiusanszusesmandniasmameluladdensinsnulugmanvinssue e
(5T QUBUVF WALITIUAT ABNRUUT, 2568) LLazszhsJﬂumaaaﬁmmilﬁmﬁ’uwmmmmi
WasuunamaluladienisiauiesdnsuasseandnmnisaniuaulunaisUssduddey
uenINTu nanITeERlRAuinmelulag mrdnuarnsidsurihumaluladndnsasiiiunumddy
AoNsWAIT BT RS ILLaN1TUSUATesedns dudunalnddaiidenlesnisiudsuniunia
wialuladiuyseansaInnsailueIuYeIeIAns ToAUNUAINE1IHAASBINULLIAR N NSNeIns
99999ANT (Resource-Based View) LagAuansadanain (Dynamic Capabilities) (Barney, 1991,
Teece, 2018) flosuneinesdnsausnasiennuldiuSoumenisudsduldimunsiauininensuay
mnuannsanelussinseghasnzay venani MuiTedmheiuniureriwenssanssulagudns
THiuunumvesiauysdenans Tdun nsiUdsuriuinvsussusaznisususiivesesd ns lunis
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v o o a o/

dadnfinlun1side
winw3deildtoyaniafinuinanagnsduiieg 1 UL T IFeRAT O U NYIEVRINTIY

Wedsaaluuiunesdnsgnavnssunazidesonaidnfs ideyaiidanuiianizau uinisiau

ANuduTUSdugLaraa 3uian138198emaludusrrnsluindi asfinsanaeldveuunvenis
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FI057
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ABSTRACT

The past decade has witnessed a substantial rise in ecotourism, providing a major economic
boost to many developing countries, including Thailand's second-largest island, Ko Chang in Trat
Province. Protected areas like Mu Ko Chang National Park face critical challenges in reconciling
economic development with conservation. This paper contributes to understanding the role of
economic analysis in protected area management by estimating the recreational benefit (consumer
surplus) of the coral reefs in Mu Ko Chang, Trat province, using the Individual Travel Cost Method
(ITCM). Data were collected via direct interviews with 592 visitors. The results indicate that the
recreational services of the park generate an estimated annual consumer surplus of 2,025.92 million
Baht (USD 61.73 million), of which international visitors account for the largest share (1,298.13 million
Baht). The present recreational value over 30 years is calculated to be 25,139.48 million Baht (USD
794.75 million) (using a 7% discount rate). Crucially, demand analysis revealed distinct market
behaviors: Domestic demand aligns with a normal good and is inelastic to price, while international
demand is negatively income elastic (indicating substitution as wealth rises) but strongly and
positively driven by educational attainment. The findings demonstrate the substantial economic
importance of coral reef ecosystems and support the implementation of a tiered entrance fee
system and conservation funding mechanisms to enhance sustainable tourism management and

long-term marine ecosystem conservation.
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Background and Significance of the Research Problem

Thailand has a long coastline of approximately 3,219 km and large area of exclusive
economic zone (EEZ) of approximately 320,000 sg.km. (Bradford and Herrmann, 2021,
Chariyaphan, 2012; Gibbons et al., 2014). The major coastal resources of Thailand are marine
resources, coral reefs, mangrove, and grass beds. These coastal and marine resources are rich
diversity, providing ecosystem services and benefits for the people and the economy.

However, in the recent past these resources are threaten. In 2021, Department of Marine
and Coastal Resources (DMCR) reported that coral reefs in the Andaman Sea were 54.8 % in
good condition, 26.3 % moderately intact, and 18.9 % damaged. Closely, on the Gulf of Thailand
side, the coral reefs were 49.7 % in good condition, 21.3 % moderately intact, and 29.0 %
damaged (Department of Marine and Coastal Resources, 2022). Provinces with coral reef areas
in good condition included Surat Thani Province, which was the healthiest, followed by Phang
Nga Province. Contrary, Trat Province had the highest number of damaged coral reef areas.
Overall, the coral reefs in the Andaman Sea are in better condition compared to those in the

Gulf of Thailand.

Table 1 Status of Coral Reefs in Thailand, Year 2021

Reefs at Risk (%)

Province Coral Reef Area (Rai) - -
Low Medium High
Eastern
Trat 17,757.00 7.00 3.70 89.30
Chanthaburi 766.00 55.22 42.69 2.09
Rayong 3,151.00 25.20 55.82 18.98
Chonburi 6,478.00 74.81 6.38 18.82
Southern
Prachuap Khiri Khan 1,421.00 87.19 3.17 9.64
Chumphon 9,143.00 93.00 7.00 0.00
Surat Thani 35,982.00 56.20 33.10 10.70
Nakhon Si Thammarat 412.00 39.56 15.78 44.66
Songkhla 167.00 41.92 36.53 21.56
Pattani 108.00 0.00 100.00 0.00
Narathiwat 41.00 0.00 100.00 0.00
Ranong 2,828.00 16.20 54.99 28.82
Phangnga 26,691.00 47.20 22.80 30.00
Phuket 13,757.00 42.36 40.99 16.65
Krabi 14,039.00 59.93 28.00 12.07
Trang 3,015.00 80.30 14.69 5.01
Satun 13,426.00 79.99 12.82 7.19
Total area 149,182.00 78,687.08 35,966.63 36,128.29
(%) (52.75) (24.11) (24.22)

Source: Department of Marine and Coastal Resources (DMCR), 2022.
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Table 1 shows that high-risk reefs generally experience severe ecological degradation,
including coral bleaching, biodiversity loss, and reduced ecosystem resilience, which can
diminish tourism attractiveness and ecosystem services. Medium-risk reefs exhibit moderate
ecological stress, while low-risk reefs maintain healthier coral cover and stronger ecological
resilience. Interestingly, in eastern Thailand—particularly in Trat Province—approximately 90%
of coral reefs in this area are classified as high risk. Human activity impacts coral reefs in both
direct and indirect ways, highlighting the extreme sensitivity of these environments (Roman et al,
2004). Notably, global climate change and its associated environmental alterations are significant
drivers of coral reef degradation. While these initiatives promote industrial expansion,
infrastructure development, and foreign investment, they also intensify pressures on marine and
coastal ecosystems. Increased coastal modification, pollution, and resource exploitation
associated with these developments have contributed to the degradation of marine
environments and pose serious threats to coral reef ecosystems, particularly in Mu Ko Chang,
Trat Province (Chamchoy et al.,, 2018). Ko Chang Island, located in Trat Province in the eastern
Gulf of Thailand, is the second-largest island in Thailand (Englong et al.,, 2019; Thai National
Parks, 2024) and was designated as a national park in 1982 (Department of National Parks Wildlife
and Plant Conservation, 2025). Mu Ko Chang is provided with abundant coastal and marine
resources (Thai National Parks, 2024), including (1) scenic island landscapes and largely pristine
shorelines; (2) diverse marine ecosystems, such as coral reefs, mangrove forests, and seagrass
beds; (3) exceptional opportunities for snorkeling and diving; and (4) the active involvement of

small-scale fishers in local conservation efforts (Al Ismaili et al., 2024).

Figure 1 Geographical Location of Mu Ko Chang
Source: Google, 2024.
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The island is a popular destination for both domestic and international tourists. According to
the Department of National Parks, Wildlife and Plant Conservation (2025) as shown in Table 2,
tourist arrivals increased significantly during the post-COVID-19 period from 2021 to 2025.

Table 2 Number of Visitors in Mu Ko Chang During 2021-2025

Fiscal Year Thai Foreign Total
2021 86,408 6,537 92,945
2022 122,081 20,471 142,552
2023 105,856 68,881 174,737
2024 90,350 92,219 182,569
2025 99,457 115,985 215,442

Source: Department of National Parks Wildlife and Plant Conservation, 2025.

By the expansion of tourism sector, a thriving tourism industry can significantly boost a
province’s economy by creating jobs, generating revenue, and attracting foreign investment
however, increased tourism can strain natural resources and infrastructure. Popular destinations
may become overcrowded, leading to pollution, puts a strain on coral reefs. Activities like careless
boat anchoring, touching coral, and excessive diving/snorkeling can damage the fragile coral
structures (Tamayo et al,, 2018; Van Beukering and Cesar, 2010).

Despite the ecological and economic importance of coral reef ecosystems in Mu Ko
Chang National Park, empirical evidence regarding their recreational economic value remains
limited. Existing marine ecosystem valuation studies in Thailand have predominantly focused
on destinations in the Andaman Sea, while comparatively little attention has been given to coral
reef ecosystems in the Eastern Gulf of Thailand. As a result, policymakers and park managers
lack quantitative economic evidence to support conservation planning, tourism management,
and sustainable financing strategies for Mu Ko Chang’s marine ecosystems. This research gap is
particularly important given the increasing tourism pressure and the high proportion of coral
reefs in Trat Province classified as high risk. Therefore, there is need to adopt an economic tool
which can enable the development of more inclusive strategies in decision-making for the
management of critical ecosystems such as coral reefs (Fonner et al., 2020; Owuor et al., 2019).
This paper uses economic modeling to estimate the value of coral reefs in Mu Ko Chang, serving

as a management framework for protecting critical marine environments.
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Research Objective

This study estimates the recreational value of coral reef ecosystems in Mu Ko Chang,
Thailand, using the Travel Cost Method (TCM) to address a lack of empirical data for the region.
By quantifying consumer surplus within the Total Economic Value (TEV) framework, the research
will provide a basis for informed coastal management and the design of sustainable public

financing strategies to mitigate anthropogenic pressures.

Scope of Research

The scope of this research is strictly focused on the economic valuation of recreational
demand for Mu Ko Chang National Park using the Individual Travel Cost Method (ITCM). The
study boundaries include domestic and international visitors surveyed between March and
October 2025. Data were collected through on-site face-to-face interviews conducted at major
tourism and marine recreation areas within Mu Ko Chang National Park, including popular
snorkeling, diving, and beach destinations. To reduce temporal bias, surveys were administered
across both weekdays and weekends throughout the study period. Spatially, the research
centers on the recreational use of coral reef zones within the park’s jurisdiction.
Methodologically, the analysis is confined to revealed preference data, utilizing travel
expenditures and trip frequency as proxies for the site’s economic value. The scope specifically
aims to calculate the consumer surplus per visit, providing a direct measure of the park's

recreational value to inform tourism fee structures and site management.

Literature Reviews

Marine ecosystems such as coral reefs, seagrass beds, and mangrove forests provide
important ecosystem services, including fisheries production, coastal protection, biodiversity
conservation, carbon sequestration, and recreation (Hoegh-Guldberg et al,, 2017; IPBES, 2019;
Millennium Ecosystem Assessment, 2005). Among these services, tourism and recreation generate
significant economic benefits for coastal economies, particularly in marine protected areas.

Economic valuation is widely used to estimate the benefits derived from environmental
resources that are not traded in markets. Within the Total Economic Value (TEV) framework,
recreational benefits are classified as direct use values (Bateman et al., 2002). One of the most
commonly applied methods for estimating recreational use value is the Travel Cost Method

(TCM).
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The Travel Cost Method (TCM) is a revealed preference approach that estimates
recreational value based on visitors’ travel expenditures and visitation behavior (Clawson &
Knetsch, 1966). The method assumes that travel costs represent the implicit price of accessing
recreational sites. By estimating the relationship between visitation rates and travel costs, TCM
can derive recreational demand functions and consumer surplus (Freeman et al., 2014).

TCM has been extensively applied to marine and coastal tourism studies. Zambrano-
Monserrate et al. (2018) estimated the recreational value of a coastal recreation area in Ecuador
at approximately USD 16.95 per visitor per trip using the Individual Travel Cost Method (ITCM).
In Thailand, Seenprachawong (2016) estimated that coral reef tourism in the Phi Phi Islands
generated recreational benefits of approximately 8.2 billion Baht annually, while Piriyapada and
Wang (2015) found that visitors to Mu Ko Chang National Park exhibited a positive willingness to
pay for beach conservation. These findings demonstrate the substantial economic contribution
of marine tourism and the importance of ecosystem quality in supporting recreational demand.
These findings demonstrate the substantial economic contribution of marine tourism and the
importance of ecosystem quality in supporting recreational demand.

Recent studies further indicate that environmental degradation can significantly reduce
tourism benefits. Fezzi et al. (2023) estimated that coral bleaching in Hawaii resulted in annual
recreational losses of approximately USD 25 million, highlighting the economic importance of
coral reef conservation.

Despite its strengths, TCM is limited to estimating recreational use values and cannot
capture non-use values associated with ecosystem conservation (Bateman et al,, 2002). In
Thailand, studies applying TCM to marine protected areas remain limited, particularly in Mu Ko
Chang National Park. Therefore, this study applies the Individual Travel Cost Method to estimate
the recreational value of marine ecosystem services in Mu Ko Chang National Park and provide

evidence to support sustainable tourism and conservation policy.

Research Methodology

This study utilized Travel Cost Method (TCM) to estimate value recreational uses of the
Mu Ko Chang, Trat province. Travel cost model is a revealed preference approach that estimates
recreational demand based on observed visitation behavior, where travel expenditures and
travel time are treated as the implicit price of site access (Clawson and Knetsch, 1966; Freeman
et al,, 2014). The recreational demand function is specified:

v, = £ (TC,Y.5,Z) (1)
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Where V, denotes the number of visits made per year by individual i ; TC; represents travel cost,
Y, is income, S, refer to socio-economic characteristics, and Z; includes trip-related variables.

This study employs a double-log specification because it allows coefficients to be
interpreted as elasticities, linearizes multiplicative relationships, and helps miticate
heteroskedasticity commonly found in travel cost data (Wooldridge, 2016). The empirical model
is specified as:

iV, :Bo +B1ln TCi+B2 InY,+Y In S+0 In Z,+€, 2
Where €, is the error term. The model is estimated using Ordinary Least Squares (OLS) with
heteroskedasticity-robust standard errors.

Primary data were collected through face-to-face interviews with 592 visitors at Mu Ko
Chang National Park during 2024 using a structured questionnaire. The survey collected
information on visitation frequency, travel expenditures, travel characteristics, and socio-
economic profiles. Incomplete questionnaires were excluded during data verification and
screening.

For an individual i, the consumer surplus (CS) is the integral of the demand function V
with respect to the price P between the lower bound P; and the choke price or the upper
bound P ; . The choke price is the price at which demand equals zero. The indefinite integral of

the demand function is:

k
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For each of individual the consumer surplus is computed by plugging into the above

general formula the values for each individual dummy variable D , the travel cost P; , the

a
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The recreational demand curve was integrated between the observed travel cost and
the choke price, where predicted visitation approaches zero. Following standard practice, the
choke price was approximated using the 99" percentile of the travel cost distribution. Sensitivity
analysis was also conducted using the 95 percentile and maximum observed travel cost to
test the robustness of welfare estimates.

The annual consumer surplus per individual can be computed by summing up the

consumer surplus estimates from all observed consumers (N) and dividing by N:

N

1
CS per individual = —Z Cs (6)
N

i=1

The annual consumer surplus per visit is calculated by dividing the annual consumer

surplus per individual by the annual sample average number of visits:

CS per individual
CS per visit = (7
Sample average visits per year

The CS per visit is then multiplied by the total number of visitors to Mu Ko Chang during

the year to obtain the annual total recreational value of Mu Ko Chang.
Total recreational value (TR)=CS per visit x Total visitors 8

The impact of losing the site extends far beyond the immediate loss of recreational
opportunities. It's a long-term loss with lasting consequences, so the total future value of annual
recreational values must be included. Assuming that the annual value of recreation is constant
over time, the present value of the stream of future benefits can be calculated simply by the

following formula: .

" 9)

(1+r)t

PV=
t=1
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Results
1. Socio-Demographic Characteristics

Between March and October 2025, 592 observations were collected, consisting of 330
domestic and 262 international visitors. Domestic tourism was predominantly regional,
with 54.5% of visitors originating from the Eastern region (Chanthaburi, Rayong, Chonburi, and
Trat), followed by Bangkok (14.5%), and the Central/Northeastern regions (10.9%). The residual
groups consisted of visitors from the Northern (3.6%), Southern (3.0%), and Western (2.4%)
regions. Regarding international arrivals, Europe constituted the largest market at 65.6%,
followed by Asia (13.0%), the Americas (12.2%), and Australia (9.2%).

By observes about activities which visitors planned to do during stay at the site (Table 3)
for clear understanding of behavioral intentions and preference structures of different visitor
segments. The result found that coral reef snorkeling and diving emerged as the primary planned
activities for both domestic (52.7%) and international (58.0%) visitors to Mu Ko Chang,
highlighting the central role of marine resources in attracting tourism. However, notable
differences are evident in secondary activity preferences. Domestic visitors demonstrated a
significantly higher interest in general beach activities (21.2%) and fishing (15.8%). In contrast,
international visitors showed greater planned participation in birdwatching and nature-based
exploration (16.0%), indicating a stronger orientation toward ecotourism within this segment.
The minimal interest in activities such as hiking and trekking and visits to local villages across
both groups suggests potential opportunities for tourism product diversification and targeted

promotional strategies.

Table 3 First 3 Planned Activities at Mu Ko Chang: A Comparison of Domestic and International

Visitors
Domestic International
Activity Activity
Visitor(s) % Visitor(s) %

Coral reef snorkeling/diving 174 52.7  Coral reef snorkeling/diving 152 58.0
Beach activities 70 21.2  Birdwatching and exploring nature a2 16.0
(e.g. swimming, kayaking)
Fishing 52 15.8 Beach activities 24 9.2

(e.g. swimming, kayaking)
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Estimation of Benefits Based on the Individual Travel Cost Method

Next, the analysis examines travel expenditures and opportunity costs incurred by visitors
as proxies for their willingness to pay for recreational experiences at Mu Ko Chang National Park.
The following section presents the variables incorporated into the ITCM model, reports the
estimated demand parameters, and derives consumer surplus estimates for both domestic and
international visitor groups. Table 4 summarizes the variables used in the Travel Cost Model
and their definitions. It should be noted that the occupational dummy variable (OCCU) was
defined differently for domestic and international samples in order to reflect differences in
employment structures and respondent characteristics between the two groups. In addition,
income for international respondents was recorded in U.S. dollars, following respondents’
original reporting, whereas travel expenditures (TRAV) were measured in Thai Baht because most

tourism-related expenditures occurred within Thailand.

Table 4 Definition of Variables Used in Travel Cost Modeling and Consumer Surplus Calculations

Variable Definition

REGI Binary variable equal to 1 if the respondent resides in the Bangkok metropolitan region
(domestic sample) or Europe (international sample), and 0 otherwise

TRAV Round-trip travel expenditure incurred by the respondent

INCO Respondent’s self-reported monthly income, measured in Thai Baht for the domestic sample
and in U.S. dollars for the international sample

NUMV  Number of visits made by the respondent per year

1SITE Binary variable equal to 1 if the respondent traveled directly to Mu Ko Chang as a single-
destination trip, and 0 if the trip involved multiple destinations

GEND Binary variable equal to 1 if the respondent is male and 0 if female
SINGL Binary variable equal to 1 if the respondent is single and 0 otherwise
AGE Age of the respondent, measured in years

OoCccu Binary occupational indicator: for the domestic sample, equals 1 if the respondent is a business
owner and 0 otherwise; for the international sample, equals 1 if the respondent is a student and

0 otherwise
NUFA Household size of the respondent
NUMED  Total number of years of formal education completed by the respondent

MEMB Binary variable equal to 1 if the respondent is a member of an environmental organization

and 0 otherwise

OWNS Binary variable equal to 1 if the respondent owns a residence and 0 otherwise
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Table 5 shows the descriptive statistics of all variables used in modeling demand for Mu
Ko Chang National Park, summarizes the mean, standard deviation (Std. Error), and range for
each variable, providing foundational insigsht into the characteristics of both the domestic
(n=330) and international (n=262) visitor samples. Generally, international visitors have higher
round-trip travel expenditures and generate greater per-visit economic contributions than
domestic visitors, while domestic visitors report slightly higher visitation frequency. The average
age of visitors is quite similar across groups, with both group by middle-aged individuals.
International visitors exhibit higher educational attainment and a greater proportion of male
respondents, whereas domestic visitors tend to have larger household sizes and higher rates of
property ownership. Single-site travel is more prevalent among domestic visitors, and
membership in environmental organizations remains relatively low for both groups. Overall, the
descriptive statistics highlight notable socioeconomic and behavioral differences between
domestic and international visitors, underscoring the importance of segment-specific analysis in

recreational demand modeling.

Table 5 Descriptive Statistics of Model Variables

Domestic Visitors (n=330) International Visitors (n=262)
Variable
Min Max Mean Std. Error Min Max Mean Std. Error
REGI 1.00 7.00 3.64 1.55 1.00 a4 1.66 1.0191
TRAV 100 20,000 2,926.67 2,786.28 200 40,000  4,701.15 5,571.23
NUMV 1.00 14.0 247 213 1.00 10.00 1.98 1.3101
1SITE 0.00 1.00 0.23 0.42 0.00 1.00 0.12 0.3281
GEND 0.00 1.00 0.32 0.46 0.00 1.00 0.60 0.4918
SINGL 0.00 1.00 0.56 0.55 0.00 1.00 0.59 0.68
AGE 19 67 38.40 10.37 21 70 39.64 12.40
OCCU 0.00 1.00 0.11 0.39 0.00 1.00 0.09 0.28
NUFA 2.00 9.00 3.67 1.67 2.00 5.00 2.69 1.26
NUMED 6 22 15.92 2.04 12 22 16.17 1.81
INCO 5,000 300,000  40,293.94 27,255.35 500 8,000 3,678.44 1,554.49
MEMB 0 1 0.03 0.26 0.00 1.00 0.12 0.33

OWNS 0.00 1.00 0.88 0.32
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Following the descriptive statistics and variable characteristics, the model was estimated.
Table 6 presents the estimation results, where the Log of Number of Visits (LNNUMV) is used as

the dependent variable.

Table 6 ITCM Estimation of All Variables

Dependent Variable: LNNUMV

Independent Variable Domestic n=330 International n=262
Coefficient t-Stat Coefficient t-Stat

Constant 4.6079 (4.8564)*** -2.1918 (-2.0763)**
REGI 0.7333 (4.2894)** 0.0624 (0.5428)
LNTRAV -0.1896 (-2.9779)** -0.1355 (-2.3622)**
LNINCO 0.1074 (1.7890)* -0.0864 (-1.0875)
1SITE -0.2941 (-3.6887)*** -0.0402 (-0.3924)
GEND 0.0522 (0.7860) -0.0278 (-0.4096)
SINGL -0.0946 (-1.2030) -0.0432 (-0.5555)
LNAGE -0.2649 (-1.7640)* 0.2046 (1.5729)
occu 0.2609 (3.4518)*** 0.3503 (2.6502)***
NUFA -0.1502 (-2.3230)*** 0.1895 (2.3282)***
LNNUMED -0.4312 (-2.0173)** 1.0541 (3.3892)***
MEMB 0.1285 (1.0264) -0.1648 (-1.6261)
OWNS 0.2366 (2.1827)**

R? 0.4225 0.1744

Adjusted R? 0.3910 0.1310
F 13.4266 4.0140

Note: *** significant at 0.01, ** significant at 0.05, * significant at 0.10

Table 6 presents the estimation results for two separate models: one for domestic visitors

and one for international visitors. In both models, the dependent variable, Number of Visits, was
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transformed using the natural logarithm (LNNUMV). Explanatory variables that were numeric—
including round-trip travel expenditure (LNTRAV), respondent's income (LNINCO), respondent’
age (LNAGE), and years of education (LNNUMED)—were also transformed using the natural
logarithm; all other variables were maintained in their original scale.

Model 1: Determinants of Domestic Visitor Demand (LNNUMV)

The domestic visitor model for Mu Ko Chang National Park indicates that eleven variables
have a statistically significant influence on visitation demand. The model produced an R*value
of 0.4225, indicating that approximately 42.25% of the variation in visitation behavior is explained
by the independent variables included in the regression model. The adjusted R” value of 0.3910
further suggests that the model retains a moderate explanatory power after accounting for the
number of predictors included in the estimation.

The results are generally consistent with economic theory. Travel cost (LNTRAV) and
single-site itineraries (1SITE) are negatively associated with visitation demand, whereas income
(LNINCO) and visitors with residential ownership (OWNS) exhibit positive and statistically
significant effects. In addition, socio-demographic factors, including age, educational attainment,
and region of residence (REGI), significantly influence visitation behavior, highlighting the
multidimensional determinants of domestic tourism demand for Mu Ko Chang National Park.

Model 2: Determinants of International Visitor Demand (LNNUMV)

The second model, which focuses on international visitors to Mu Ko Chang National Park,
indicates that travel cost (LNTRAV) has a statistically significant negative relationship with
visitation demand, consistent with the Law of Demand. International visitation model produced
an R’ value of 0.1744 and an adjusted R? value of 0.1310, indicating relatively lower explanatory
power and greater heterogeneity in international visitor behavior. In addition, student status
(OCCU), educational attainment (LNNUMED), and smaller travel party size (NUFA) are found to
significantly influence visitation demand. These findings suggest that international visitation is
primarily associated with highly educated individuals and smaller travel groups, particularly
students traveling during academic breaks.

To obtain consistent estimates of the model parameters, particularly the price elasticity
of demand, a log-linear estimation approach is employed to estimate the recreational demand
function. The re-estimated models used to derive the demand functions for visits to the
recreational site are presented in Table 7 for domestic visitors and Table 8 for international
visitors. Insignificant variables that did not improve model performance were excluded from the

final specification to obtain a more parsimonious model.



126 Siriwan Somnuk and Udomsak Seenprachawong

Table 7 ITCM Re-Estimation of Double-Log Demand Function for Domestic Visitors

Dependent Variable: LNNUMV Domestic: n=330, R2:40.91, F=13.5465

Variable Coefficient Std. Error t-Statistic Prob.
Constant 2.44272 0.899134 2.716747 0.0069
LNINC 0.296526 0.110313 2.688038 0.0076
LNTRA -0.737896 0.217765 -3.388495 0.0008
LNAGE 0.2232 0.084004 2.657007 0.0083
1SITE -0.330092 0.083435 -3.956258 0.0001

Table 7 presents the re-estimated parameters for the demand function of domestic
visitors. The results from the final demand estimation for domestic visitors reveal that the
demand for Mu Ko Chang is price inelastic (coefficient of LNTRA =--0.7379), suggesting that
moderate price increases will not severely reduce visit numbers. Visits are confirmed to be
a normal good (LNINC or income elasticity= 0.2965). The model highlights that the highest
frequency of visits comes from older visitors and multi-destination travelers, pointing to the
need to promote Ko Chang as part of broader regional travel packages. The results provide
consistent estimates affirming that economic factors (price and income) are statistically
significant determinants of domestic visitor demand for Ko Chang. The estimated demand is
found to be inelastic with respect to both travel cost and income, indicating that changes in
these variables lead to proportionally smaller changes in visitation demand. This inelastic
response suggests that visitors’ decisions to travel to Mu Ko Chang are relatively insensitive to

moderate variations in travel expenses and income levels.

Table 8 [TCM Re-Estimation of Double-Log Demand Function for International Visitors

Dependent Variable: LNNUMV International: n=262, R’=14.39, F=7.1180

Variable Coefficient Std. Error t-Statistic Prob.
Constant -4.730606 1.179288 -4.011407 0.0001
LNINC -0.21617 0.068945 -3.135397 0.0019
LNNUMED 1.686935 0.316191 5.335175 0.0000
LNAGE 0.354438 0.130143 2.723458 0.0069

LNTRA -0.112312 0.042497 -2.642847 0.0087
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Table 8 presents the consistent estimates for the demand function of international
visitors. This analysis focuses on key demographic and economic factors influencing the
frequency of international visits (LNNUMV) to Mu Ko Chang.

The result found that visitation demand among international visitors to Mu Ko Chang is
strongly influenced by educational attainment (elasticity = 1.6869) and age (age elasticity =
0.3544), suggesting a higher propensity to visit among more highly educated and older
individuals, and indicating potential loyalty within these visitor segments. The results from the
final demand estimation for international visitors reveal that the demand for Mu Ko Chang
is price inelastic (coefficient of LNTRA= -0.1123), suggesting that moderate price increases will
not severely reduce visit numbers. The finding of negative income elasticity (coefficient of
LNINC= -0.21617) suggests that, as visitor income increases, there is a greater propensity for
substitution toward higher-priced or more exclusive destinations, implying that Mu Ko Chang
may currently function as a relatively budget-friendly or middle-market marine tourism
destination for international visitors. This finding is consistent with tourism demand theory and
recreational valuation studies suggesting that higher-income travelers may substitute toward
premium tourism destinations as income rises (Freeman et al., 2014; Menegaki et al., 2020).

Consumer Surplus Estimation Methodology

The annual consumer surplus (CS) was calculated for each observation using the
estimated double-log demand function. The choke price, defined as the upper bound of
integration, was set at the 99th percentile of observed round-trip transportation costs. This
threshold was set at 15,000 Baht (USD 457.07) for domestic visitors and 21,850 Baht (USD 665.79)
for international visitors. The annual consumer surplus per individual was subsequently
calculated using Equation (5). The estimated values amount to 9,740.02 baht (USD 296.79) for
domestic visitors and 21,905.78 baht (USD 667.49) for international visitors. To derive consumer
surplus per visit, the estimated annual consumer surplus values were normalized by the
respective average annual visit frequencies. The mean visit frequency was 2.47 visits per year
for domestic visitors and 1.98 visits per year for international visitors. This adjustment yields an
estimated consumer surplus per visit of 3,948.66 baht (USD 120.32) for domestic visitors and
11,037.14 baht (USD 336.31) for international visitors.

The total annual recreational benefits of Mu Ko Chang National Park were estimated at
approximately 727.79 million baht (USD 22.15 million) for domestic visitors and 1,298.13 million
baht (USD 39.55 million) for international visitors. These estimates are based on 2023 visitation

levels, with a total of 105,856 domestic visitors and 68,881 international visitors to Mu Ko Chang
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National Park. When combined, these estimates yield a total annual recreational benefit of
approximately 2,025.92 million baht (USD 61.73 million) for Mu Ko Chang National Park.
Assuming that the real annual recreational value of Mu Ko Chang National Park—estimated at
2,025.92 million baht (USD 61.73 million)—remains constant over a 30-year period, and applying
a social discount rate of 7% (Halaburka et al., 2013; Office of the National Economic and Social
Development Council, 2024), the present value of recreational benefits is estimated at 25,139.48

million baht (USD 794.75 million).

Discussion

This study utilized the Individual Travel Cost Method (ITCM), and the results confirm that
travel cost is a significant determinant of visitation demand, consistent with the expected
downward-sloping demand curve, coinciding with the results of Fezzi et al. (2023); Zambrano-
Monserrate et al. (2018). However, the price inelasticity observed in both visitor groups suggests
that moderate increases in fees are unlikely to substantially reduce visitation, reflecting the high
recreational value of Mu Ko Chang National Park.

The findings also reveal distinct behavioral patterns between domestic and international
visitors. Domestic demand is primarily influenced by regional proximity, home ownership, and
income, indicating localized and repeat visitation behavior. In contrast, international demand is
strongly influenced by educational attainment and age. The high elasticity associated with
education suggests that Mu Ko Chang attracts highly educated and environmentally conscious
visitors who value marine ecosystem experiences.

The negative income elasticity among international visitors further suggests that Mu Ko
Chang may function as a relatively lower-cost substitute destination within the international
marine tourism market. As income rises, higher-income tourists may increasingly shift toward
more exclusive destinations with superior environmental quality and tourism infrastructure.
Consequently, continued coral reef degradation could reduce the park’s competitiveness and
increase dependence on lower-budget tourism segments.

Economically, international visitors generate substantially higher consumer surplus than
domestic visitors, reflecting stronger preferences for marine recreational activities such as diving
and snorkeling. From a policy perspective, the relatively high consumer surplus and inelastic
demand support the implementation of conservation levies or differentiated pricing strategies,
particularly for international tourists. However, maintaining coral reef quality remains essential

for sustaining the park’s long-term economic value and attractiveness.
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Suggestions

Application

The findings from this study indicate that visitors to Mu Ko Chang National Park derive
substantial benefits from coral reefs and exhibit a positive willingness to pay (WTP) for
improvements in coral reefs quality. While the current entrance fee system generates revenue
for general park management, it is not explicitly linked to marine ecosystem conservation
outcomes. Therefore, this study proposes a complementary voluntary conservation contribution
mechanism alongside the existing fee structure. Conservation fees could be implemented
through digital ticketing systems, online booking platforms, or partnerships with local dive and
tour operators. Following Bateman et al. (2002) and Freeman et al. (2014), revenue from these
fees should be transparently earmarked for reef restoration and waste management to ensure
public legitimacy.

Given the economic heterogeneity between segments, a tiered fee structureis
recommended (Piriyapada and Wang, 2015). International visitors, who generate substantially
higher consumer surplus and exhibit greater willingness to pay, may be charged higher
conservation fees, while maintaining affordable access for domestic visitors. Given the relatively
inelastic demand observed in both visitor segments, such measures are unlikely to substantially
reduce visitation.

Ecosystem-Based Management: As snorkeling and diving are the primary demand drivers,
management must prioritize coral reef protection through zoning and capacity controls
(Roman et al., 2004; Seenprachawong, 2016). Simultaneously, the park should pursue tourism
product diversification-promoting land-based activities-to alleviate pressure on sensitive marine
ecosystems and distribute economic benefits to local communities.

The influence of education and age on demand indicates a market of environmentally
aware tourists. Marketing should therefore emphasize ecological value over price. Ultimately,
the high present value amounting to 25,139.48 million Baht over a 30-year period at a 7%
discount rate of these recreational benefits confirms the park’s status as a vital natural capital
asset, which should be integrated into national budgeting and environmental impact
assessments to ensure long-term conservation (Bateman et al., 2011).

Further Research

Future research could extend the present analysis by incorporating non-use values
through stated preference methods, examining seasonal variations in visitation demand, or
applying panel data techniques to assess changes in visitor behavior over time. Additionally,
integrating ecological indicators with economic valuation would provide a more comprehensive

assessment of sustainability outcomes.
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ABSTRACT

Flexible work has reshaped employment relations after COVID-19, raising concerns about
fairess in access to hybrid and remote arrangements. This study examines how job characteristics
and personality traits influence both access to and alignment with flexible work in Thailand,
a context marked by hierarchical management and uneven flexibility adoption. Using survey
data from 400 urban employees across multiple industries in Thailand—predominantly female
(67.2%), university-educated (74.3%), and concentrated in the Bangkok metropolitan area—ordered
and binary logistic regressions models were employed to identify how structural and
psychological factors shape current work formats, preferences, and misalignment.

Results show persistent inequalities. Jobs requiring high levels of cooperation and
attention to detail are less compatible with remote work, while introverted employees are more
likely to experience preference-reality misalignment. Income and job level strongly predict
access to flexibility, with managerial and higher-income employees benefiting disproportionately.
Women also report greater scheduling mismatches, indicating gendered barriers to temporal
flexibility.

By integrating job design, personality, and Person—-Environment Fit perspectives, the study
highlights flexibility as both a structural and a fairness issue. The findings underscore the need
for transparent, flexible policies and trust-based management to ensure equitable access amid

evolving employment relations.
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Background and Significance of the Research Problem

Remote and hybrid work have become central issues in post-pandemic employment
relations, raising questions about how organizations balance operational efficiency with
employees’ growing demand for flexibility while maintaining faimess and trust (Carmevale and
Hatak, 2020; Kniffin et al.,, 2021). Evidence shows that employees whose work arrangements
align with their preferences report higher satisfaction and engagement, whereas imposed on-site
work may weaken morale and loyalty (Allen et al., 2021). Flexible work thus functions not only
as a productivity tool but also as a signal of organizational respect and inclusion.

The COVID-19 pandemic transformed flexible work from a niche HR practice into a
mainstream organizational strategy. Post-pandemic research conceptualizes hybrid and remote
work as structural features of employment relations that shape performance, trust, and
perceptions of fairness (Kniffin et al., 2021; Kossek et al., 2023). When flexibility is granted based
on transparent and trust-based criteria, it enhances commitment; when applied inconsistently,
it reinforces a new “flexibility divide” between those who can and cannot access remote work
(Chung, 2023).

Research increasingly highlights that access to flexibility remains uneven. Managerial and
high-income employees benefit disproportionately from hybrid and remote options, while
frontline workers and women remain constrained by fixed schedules and locations (Chung and
van der Lippe, 2020). This divide reframes flexibility as an issue of fairness and equity in human
resource management rather than merely a work-design choice. When flexibility is perceived as
unfairly allocated, it may be interpreted as a breach of the psycholosical contract, with
consequences for engagement and turnover intentions (Chung, 2023).

Understanding who gains access to flexibility requires attention to both structural and
individual factors. The Job Characteristics Model (Hackman and Oldham, 1976) explains why
some jobs are more amenable to remote work than others. Autonomy facilitates remote work,
while high task interdependence and coordination constrain it (Humphrey, Nahrgang and
Morgeson, 2007; Allen et al, 2015). Although technology can mitigate these constraints,
feasibility ultimately depends on whether organizations adopt output-based evaluation rather
than relying on physical supervision.

At the individual level, Trait Activation Theory (Tett and Burnett, 2003) suggests that
personality traits shape how employees respond to work environments. Introverts tend to prefer
remote settings that reduce social stimulation and enhance concentration, whereas extraverts

favor in-person collaboration (Cain, 2012; McCrae and Costa, 1997). Empirical evidence indicates
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that introversion predicts stronger preferences for remote work, although organizational
structures often limit the realization of these preferences (Gavoille and Hazans, 2022).

Bringing these perspectives together, Person-Environment (P-E) Fit Theory (Kristof-Brown,
Zimmerman and Johnson, 2005) provides an integrated lens for understanding flexibility. Well-
being and performance arise when job conditions align with individual needs and values, while
misalienment generates strain and disengagement. In flexible work research, P-E Fit captures
the intersection of job feasibility, personality-driven preferences, and perceived fairness, helping
explain why mismatches occur and for whom.

Thailand provides a particularly relevant setting for examining these dynamics. Despite
the rapid expansion of remote work during the pandemic—the National Statistical Office of
Thailand reported that the share of workers performing tasks remotely increased markedly
during 2020-2021—and recent legal recognition of remote work rights through amendments to
the Labor Protection Act (B.E. 2541, amended 2023), many organizations continue to prioritize
physical presence and hierarchical supervision. Cultural norms emphasizing power distance and
managerial oversight may constrain flexibility uptake, even where technology makes it feasible
(Hofstede, 2001). Prior research in Southeast Asia has focused primarily on productivity and
technology adoption, leaving fairness and personality dimensions underexplored.

In this study, “fairness” refers to the procedural and distributive dimensions of
organizational justice in the allocation of flexible work arrangements. Procedural fairness
concerns whether the criteria used to grant flexibility are transparent and consistently applied;
distributive fairness concerns whether the outcomes of those decisions are equitable across
employees with similar job demands (Greenberg, 1987). When flexibility is granted informally or
based on managerial discretion rather than explicit role criteria, it risks violating both dimensions
of justice, reinforcing hierarchical privilege and weakening employees’ psychological contracts.

Despite growing interest in flexible work globally, a clear research gap remains in the Thai
and broader Southeast Asian context. Specifically, no prior study has jointly examined how job
characteristics and personality traits shape both access to flexible work and the alignment
between employees’ preferences and actual arrangements within a high-power-distance,
hierarchically managed setting. This study addresses that gap by investigating the structural and
psychological determinants of flexibility in Thailand.
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Literature Review

Job Characteristics and Flexible Work

Hackman and Oldham’s (1976) Job Characteristics Model (JCM) identifies autonomy, skill
variety, task identity, task significance, and feedback as core dimensions shaping employee
motivation and satisfaction. Research extending the JCM to remote work contexts demonstrates
that autonomy facilitates flexibility by reducing the need for direct supervision, while high task
interdependence and coordination requirements constrain it (Humphrey, Nahrgang and
Morgeson, 2007; Allen et al.,, 2015). Work requiring close collaboration, precise attention to
detail, or continuous co-presence with colleagues remains less amenable to remote formats,
even when information technology can partially bridge the gap. Conversely, autonomous,
knowledge-intensive roles enable remote work because output can be evaluated
independently of physical presence. A key limitation of earlier JCM research, however, is its
development in Western organizational contexts, raising questions about applicability in high
power-distance cultures where supervisory control is embedded in managerial identity
regardless of task demands (Hofstede, 2001).

Personality, Trait Activation, and Preferences for Flexible Work

Tett and Burnett’s (2003) Trait Activation Theory (TAT) proposes that stable personality
traits are expressed behaviorally only when situational cues are present to activate them.
Applied to flexible work, introversion—characterized by preference for reduced social
stimulation and focused individual work—is theorized to activate stronger preferences for
remote settings (Cain, 2012; McCrae and Costa, 1997). Empirical evidence supports this:
introversion is positively associated with preferences for remote work and higher self-reported
productivity in home-based settings (Gavoille and Hazans, 2022). Conversely, extraversion
predicts preferences for in-person arrangements, where social interaction provides motivational
and cognitive stimulation. However, TAT also acknowledges that personality can influence
preference without determining outcomes; organizational constraints may prevent introverted
employees from actualizing their preferred work arrangements, creating a preference-reality
gap. Prior research has largely examined this dynamic in Western individualist contexts, leaving
underexplored the extent to which collectivist norms and conformity pressures in societies such
as Thailand suppress personality-driven flexibility choices.

Person-Environment Fit, Gender, and Flexibility

Kristof-Brown, Zimmerman and Johnson’s (2005) Person-Environment (P-E) Fit Theory
holds that well-being and performance are maximized when the characteristics of an individual
align with those of the work environment. In the flexible work context, fit encompasses the

aligcnment between job demands and task feasibility for remote work, as well as between
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personality-driven  preferences and available arrangements. Misfit generates stress,
disengagement, and turnover intentions. Chung and van der Lippe (2020) demonstrate that
gender systematically moderates P-E fit in flexible work: while women often have stronger
preferences for temporal and locational flexibility due to domestic caregiving responsibilities,
they simultaneously face greater organizational barriers and career penalties when they exercise
such flexibility (Williams et al,, 2013). This “flexibility stigma” is particularly pronounced in
patriarchal or hierarchical organizational cultures, where women’s requests for flexibility may
be interpreted as signals of lower career commitment.

Flexible Work Policy and the Thai Labor Context

Internationally, flexible work policy has evolved from discretionary HR practice toward
legal entitlement. Countries including the United Kingdom, the Netherlands, and Australia have
introduced statutory “right to request” frameworks that empower employees to formally
request flexible arrangements (Kossek et al.,, 2023). In Thailand, amendments to the Labor
Protection Act now formally recognize employees’ rights to work remotely and to request
flexible schedules, representing a significant shift in labor regulation. However, statutory
recognition alone does not guarantee equitable access; implementation depends on managerial
discretion, organizational culture, and awareness of legal rights among both employers and
employees. Research specifically examining the gap between policy provision and lived
experience of flexibility in the Thai labor market remains sparse. This gap is particularly relevant
because Thailand’s organizational culture is characterized by high power distance (Hofstede,
2001), meaning that formal entitlements may be difficult to invoke without managerial support

or fear of social and career repercussions.

Research Objectives

1. To examine how job characteristics influence employees’ likelihood of working in hybrid
or remote formats.

2. To analyze how personality traits, particularly introversion, shape employees’ preferences
for flexible work arrangements.

3. To investigate how structural (job-related) and psychological (personality-related) factors
contribute to misalignment between preferred and actual work arrangements, and what this implies
for faimess and inclusion in employment relations, including inequality by job level and income.

4. To examine how socioeconomic factors—specifically income, job level, and gender—
moderate access to and satisfaction with flexible work arrangements, and what these patterns

imply for distributive justice in employment relations.
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Scope of the Research

This study focuses on urban employees in Thailand whose job roles potentially allow for
hybrid or remote work arrangements following the COVID-19 pandemic. The following scope
boundaries define what is and is not addressed.

Content Scope: The study examines four specific job characteristics derived from the
O*NET database (attention to detail, coordination, cooperation, and autonomy) and one
personality dimension (introversion—-extraversion). It does not analyze all dimensions of the Big
Five personality model or all O*NET job characteristic domains. Dependent variables are limited
to work-location format (on-site, hybrid, remote), work-schedule flexibility (regular versus
flexible hours), and the alignment between current and preferred arrangements across both
dimensions.

Time Scope: Data were collected in January-February 2023, capturing the immediate
post-pandemic period, approximately two to three years after widespread remote work
adoption in Thailand during 2020-2021. The study therefore reflects a transitional phase in
which organizations were in the process of formalizing or revising their flexible work policies
following pandemic disruption.

Industry and Organizational Scope: Respondents span multiple industries, including
business and finance, sales, office administration, engineering, computing, management,
education, and health. The findings primarily reflect the experience of employees in white-collar
or knowledge-based occupations in the Bangkok metropolitan area, where technological
readiness and flexible work practices are more prevalent. The study does not aim to generalize
to rural workers, occupations requiring full physical presence (e.g., manufacturing, retail,
healthcare frontline), or informal employment sectors.

Theoretical Scope: The study is grounded in three complementary frameworks—the Job
Characteristics Model, Trait Activation Theory, and Person—Environment Fit Theory—with Person-
Environment Fit serving as the primary integrative lens that connects job feasibility, personality-driven
preferences, and perceived faimess. The study does not employ organizational justice theory as a
primary framework, though faimess implications are discussed within the P-E Fit perspective.
Participants are defined as urban employees whose roles are functionally compatible with remote

or hybrid work, excluding those in roles requiring continuous physical presence.

Research Hypotheses
Drawing on the Job Characteristics Model, Trait Activation Theory, and Person—-Environment

Fit framework, this study proposes that access to and alignment with flexible work arrangements
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are shaped not only by individual preferences but also by structural job constraints and
organizational hierarchies. In contexts where managerial control and physical presence remain
culturally embedded, certain job demands may systematically restrict flexibility regardless of
employee desire. The following hypotheses reflect this integrated perspective.

H1: Jobs requiring high levels of cooperation and attention to detail are more likely to
be associated with on-site work and fixed schedules, reflecting structural constraints that limit
access to remote or hybrid work arrangements.

H2: Employees with higher levels of introversion are more likely to experience
misalignment between their preferred and actual work arrangements.

H3: Access to flexible work arrangements is unequally distributed across job levels and
income groups, with higher-status and higher-income employees more likely to experience

alignment between their preferences and actual work conditions.

Research Methodology

This study employed a cross-sectional survey design based on data collected through an
online questionnaire administered between January and February 2023. The final sample
comprised 400 respondents from various industries across Thailand. Women made up 67.2%
(n = 272) of the sample, and men 32.8% (n = 133). The sample was predominantly single (80%),
with the remainder being married, widowed, or divorced (20%). Educational attainment was
high, with 74.3% holding a bachelor’s degree, 21.0% possessing postgraduate qualifications, and
4.7% reporting lower levels of education. Most respondents (67.4%) were in employee-level
positions, while 32.6% held supervisory, managerial, or executive roles. A majority (78.8%)
resided in the Bangkok metropolitan area.

Occupationally, the sample was diverse. The largest segments worked in business and
finance (17.53%), sales (14.07%), and office/administrative support (12.60%). Engineering and
architecture, computer and mathematics, and management roles each comprised about 10%
of the sample. Other sectors included education and library sciences (8.64%), health
professionals (6.67%), health support workers (5.93%), and legal occupations (2.96%). The
demographic and occupational profile reflects the urban workforce most likely to engage in or
be affected by flexible work arrangements. The average monthly income among respondents

was 38,045 baht (SD = 36,588), reflecting a wide variation in earnings across the sample.
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Variables and Measurement

Dependent Variables:

1. Work Format (Location): A categorical variable coded as 1 (on-site), 2 (hybrid), and
3 (remote/home-based), reflecting the employee’s current or preferred work location.

2. Work Schedule (Time Flexibility): A binary variable coded as 1 for regular working
hours (e.g., 9 am-5 pm) and 0 for flexible schedules (e.g., staggered hours, compressed
workweeks).

3. Alignment Indicator: A binary variable coded as 1 when an individual’s current work
format or schedule differs from their stated preference and 0 if the two align. Separate alignment
indicators were constructed for location and time flexibility.

Independent Variables:

1. Job Characteristics: To capture job-level predictors, participant occupational data
were mapped to the Occupational Information Network (O*NET) database using Standard
Occupational Classification (SOC) codes. Four continuous variables reflecting core job
characteristics were extracted: Attention to Detail (Work Styles), Coordination (Social Skills),
Cooperation (Work Styles), and Autonomy (Work Values/Context). Because raw O*NET
descriptors utilize varying underlying metric scales (typically 1-5 or 1-7), scores were
standardized to ensure comparability. Raw values were converted into a normalized 0-100
continuous scale using the standard linear transformation formula: S = [(O - L) / (H - L)] * 100,
where O represents the raw score and L and H represent the minimum and maximum possible
values of the original scale. Higher final values denote greater relevance or intensity of the
characteristic within the respondent’s occupation.

2. Personality Trait-Introversion: Measured using a 20-item binary-response questionnaire
adapted from Serebriakoff’s personality scale. Scores ranged from 0 (most introverted) to 20 (most
extroverted). For interpretability, the score was reversed, so higher scores indicate greater introversion.

Control Variables:

Standard demographic and job-related covariates included gender (1 = male), age (in
years), marital status (1 = single), educational attainment, monthly income (in baht), geographic
location (1 = Bangkok), and employment level (1 = employee-level; 0 = managerial or executive).

Data Analysis

The data analysis proceeded in two stages. First, ordered logistic regression was used to
estimate the determinants of work-location format and the alignment between current and
preferred arrangements. Second, binary logistic regression was employed to examine the

likelihood of flexible versus regular work schedules and schedule alignment. All models were
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tested for proportional odds (for ordered logit models), and variance inflation factor (VIF) scores
were examined to assess multicollinearity. All VIFs were below 2, indicating no significant
multicollinearity among predictors. Model fit was assessed using Nagelkerke Pseudo R? and log-
likelihood statistics, which are reported in Tables 1 and 2.

A key methodological consideration is the use of O*NET, which was developed for the
United States labor market. Occupational characteristics in Thailand may differ from O*NET
classifications due to structural differences in job design, division of labor, and industry
composition between the two economies. To mitigate this limitation, the mapping between
Thai respondent occupations and O*NET Standard Occupational Classification (SOC) codes was
conducted conservatively, matching respondents only to the most directly corresponding SOC
category for their stated occupation. Where occupations were ambiguous or cross-cutting, the
modal SOC code for that occupational group was applied. Readers should interpret O*NET-
derived variables as approximations of job characteristics, acknowledging that some deviation
from Thailand-specific occupational profiles is possible.

This study was conducted in accordance with ethical principles for research involving
human participants. Participation was entirely voluntary and anonymous; no personally
identifiable information was collected. Respondents were informed of the study’s purpose prior
to completing the survey and consented to participation by proceeding with the questionnaire.
Data were stored securely and used solely for research purposes. No ethical approval from a
formal institutional review board was required under the applicable institutional guidelines for
anonymous survey research; however, all procedures adhered to standard ethical norms for

social science research.

Results

Descriptive results reveal a clear mismatch between preferred and actual work locations.
While 60.7% of respondents preferred hybrid work, only 36.3% were in such arrangements.
Conversely, over half worked fully on-site despite far fewer preferring this format (Figure 1).

Regression results (Table 1) show that job characteristics strongly shape work location.
Attention to detail was negatively associated with both remote work and alignment, suggesting
that high-focus roles face practical or institutional barriers to flexibility. Cooperation similarly
reduced the likelihood of both current and preferred remote work. For current arrangements,
this reflects that socially intensive tasks remain tied to physical presence. Notably, the negative
association also extends to preferred arrangements, suggesting that employees in high-cooperation

roles may genuinely prefer on-site settings—not merely due to institutional constraint, but
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because social interaction is intrinsic to how they define effective work. This is consistent with
Person-Environment Fit Theory: individuals in collaboration-intensive roles may internalize co-
presence as a core job need, making remote work feel incongruent with their work identity.
Coordination showed a small positive effect, suggesting that some interdependent tasks can be
supported digitally. Autonomy had weak and inconsistent effects, implying that independence
alone does not guarantee access to flexibility.
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Figure 1 Comparison of Current and Preferred Work Location Formats
Note: ***p < 0.001 (chi-square test)

Source: Author’s calculations based on survey data

Table 1 Determinants of Work Location (Ordered Logit) and Alignment (Logit)

Estimated Coefficients
Variables

Current B Current OR  Preferred B Preferred OR  Alignment B Alignment OR

Job Characteristics

Attention to Detail -0.2632*** 0.7686 -0.0276 0.9728 -0.1017** 0.9033
Coordination 0.0302** 1.0307 -0.0007 0.9993 0.0124 1.0125
Cooperation -0.0404** 0.9604 -0.0228* 0.9775 -0.0014 0.9986
Autonomy -0.0372* 0.9635 0.0005 1.0005 -0.0077 0.9923
Personality

Introversion (high score) -0.0547 0.9468 -0.0279 0.9725 -0.1194* 0.8875
Demographic and other work-related factors

Gender (1 for male) 0.2149 1.2397 -0.0186 0.9816 0.1536 1.1660
Age -0.0106 0.9895 -0.0171 0.9830 0.0271 1.0275
Marital Status (1 for single) -0.0530 0.9484 0.0362 1.0369 0.3197 1.3767
Education 0.0111 1.0112 -0.2030 0.8163 0.0135 1.0136

Income 0.3951* 1.4845 0.4576* 1.5803 -0.0054 0.9946
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Table 1 (Continue)

Estimated Coefficients

Variables
Current B Current OR  Preferred B Preferred OR  Alignment B Alignment OR

Job position -0.3186 0.7272 -0.2366 0.7893 -0.5863* 0.5564
(1 for employee-level)
Location (1 for working -0.1137 0.8925 0.0887 1.0928 -0.4594 0.6317
in Bangkok)
Nagelkerke Pseudo R? 0.1200 0.0759 0.0608
Log-Pseudolikelihood -341.237 -352.544 -263.574
N 400 400 400

Note: *Significance: *p<0.10, **p<0.05, ***p<0.01

Source: Author’s calculations based on survey data

Introversion did not predict current or preferred work location but was negatively
associated with alignment in regression analysis, suggesting that introverted employees are less
likely to work in their preferred setting after accounting for other factors. Although the bivariate
difference in misalignment rates between introverts (35%) and extroverts (31%) did not reach
statistical significance (Figure 2), the regression finding is consistent with Trait Activation Theory:
personality shapes preferences, but organizational conditions determine whether they can be
realized.

Income was positively associated with both current and preferred flexible arrangements.
The extension to preferred arrangements is notable: it suggests that higher-income employees
do not merely gain access to flexibility through bargaining power, but have also developed
stronger normative expectations for flexible work. This may reflect greater exposure to remote-
capable work cultures, better home office resources, and professional networks in which
flexibility is the norm — making preference itself a function of socioeconomic experience rather
than job design alone. In contrast, employee-level workers were significantly less likely to
experience aligcnment than managerial staff, revealing a structural flexibility divide across job
hierarchies (Figure 3). Other demographic factors were largely insignificant, suggesting that task
and occupational status matter more than personal characteristics in determining flexibility

access.
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A similar mismatch appears in work schedules. While most respondents worked regular
hours, the majority preferred flexible schedules (Figure 4). Regression results (Table 2) show that
attention to detail, cooperation, and introversion were associated with regular schedules,
indicating that structured jobs constrain temporal flexibility. The introversion finding requires
clarification. Although introverts might be expected to prefer flexible arrangements, their
association with regular schedules likely reflects an indirect occupational channel: introverted
individuals tend to concentrate in structured, detail-oriented roles — such as data analysis,
research, and technical work — that organizations typically associate with fixed hours.
Additionally, some introverts may value the predictability of routine schedules as a mechanism
for managing social energy, treating structured time boundaries as a form of environmental
control consistent with their preference for low-stimulation settings.

Age and income were negatively associated with regular hours, suggesting that older and
higher-income workers have more schedule flexibility. This pattern does not conflict with the
earlier finding that cooperation and attention to detail are associated with regular schedules,
because the two effects operate through distinct mechanisms. Job characteristic effects operate
at the occupational level — constraining tasks that inherently require synchronized presence
— whereas age and income effects operate at the individual level, reflecting accumulated
bargaining power and managerial discretion over scheduling. Even within cooperation-intensive
occupations, more senior and higher-earning individuals retain greater discretion over when and
how they work. Gender played a notable role in alignment: men were more likely to have work
hours matching their preferences. Descriptive patterns confirm that women experienced a larger
gap between actual and preferred schedules (Figure 5), indicating gendered disparities in temporal
flexibility.
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Overall, the results show that job demands, occupational status, and personality play a
greater role than demographics in shaping access to and satisfaction with flexible work. These
patterns are consistent with the Job Characteristics Model and Person-Environment Fit
framework. Coordination showed a small positive association with remote work in some
specifications, suggesting that certain forms of interdependence—particularly those amenable
to digital mediation—do not categorically prevent remote work. This nuances the prediction
that all coordination-intensive roles require on-site presence. However, autonomy showed weak

and inconsistent effects across models, as discussed further in the Discussion section.

Table 2 Determinants of Work Schedule (Logit) and Alignment (Logit)

Variables Estimated Coefficients

Current B Current OR Preferred B Preferred OR Alignment B Alignment OR

Job Characteristics

Attention to Detail 0.1378* 1.1477 0.0669 1.0692 -0.0164 0.9837
Coordination 0.0059 1.0059 0.0006 1.0006 -0.0237 0.9766
Cooperation 0.0341** 1.0347 0.0111 1.0112 -0.0138 0.9863
Autonomy 0.0012 1.0012 0.0340 1.0346 0.0267 1.0271
Personality

Introversion 0.0912* 1.0955 0.0515 1.0528 0.0001 1.0001

(high score)

Demographic and other work-related factors

Gender (1 for male) -0.3872 0.6790 -0.1444 0.8655 0.4193% 1.5209
Age -0.0316* 0.9689 -0.0451* 0.9559 0.0060 1.0060
Marital Status 0.3076 1.3602 0.0471 1.0482 -0.2207 0.8020

(1 for single)

Education 0.2690 1.3087 0.1702 1.1855 -0.1384 0.8708
Income -0.5556% 0.5737 -0.6374% 0.5287 0.2372 1.2677
Job position (1 for 0.0592 1.0610 -0.3036 0.7382 -0.0846 0.9189

employee-level)
Location (1 for 0.4122 1.5101 0.0307 1.0312 -0.2048 0.8148
working in Bangkok)

Nagelkerke Pseudo R? 0.1197 0.0838 0.0316
Log-Pseudolikelihood -230.426 -213.306 -269.644
N 400 400 400

Note: *Significance: *p<0.10, **p<0.05, ***p<0.01

Source: Author’s calculations based on survey data
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Hypothesis Testing Summary

H1 (jobs requiring high cooperation and attention to detail are associated with on-site work)
is supported. Both cooperation and attention to detail were significantly and negatively associated
with the likelihood of hybrid or remote work in the work-location model (Table 1), confirming that
high-coordination and high-focus roles face structural barriers to remote flexibility.

H2 (introverted employees are more likely to experience preference-reality misalignment) is
supported. Introversion was negatively and significantly associated with alignment in the work-
location alignment model (Table 1), indicating that introverted employees are more likely to be
working in a format that does not match their preference. Introversion also predicted working
in regular rather than flexible hours (Table 2), further supporting the hypothesis that personality-

driven preferences are frequently unrealized under prevailing organizational conditions.

H3 (access to flexible work is unequally distributed, with higher-status and higher-income
employees more likely to experience alignment) is supported. Income was positively and significantly
associated with both current flexible work arrangements and alignment across location and schedule
models. Employee-level workers were significantly less likely to achieve alignment than managerial
or executive staff, confirming the existence of a structural flexibility divide along occupational
hierarchy lines. Taken together, these results provide consistent empirical support for all three

hypotheses.

Discussion
This study examined how job characteristics, personality traits, and demographic factors

shape both access to flexible work and the alignment between employee preferences and



Balancing Flexibility and Fairness: Job and Personality Drivers of Hybrid... 147

actual arrangements in post-pandemic Thailand. The findings reveal structural and psychological
asymmetries in flexibility distribution, reflecting both global patterns and Thailand’s institutional
context.

Consistent with the Job Characteristics Model, tasks requiring high attention and
cooperation were less compatible with remote or hybrid work (Allen et al., 2015). In Thailand,
the finding that employee-level workers were significantly less likely to achieve alignment than
managerial staff is consistent with the presence of hierarchical norms that may equate physical
presence with diligence, suggesting that flexibility depends not only on job design but also on
organizational trust and culture. While this study does not directly measure managerial attitudes
toward presence, the structural divide across job levels provides indirect evidence for such
norms, and the interpretation is supported by Thailand's documented high power-distance
context (Hofstede, 2001). A notable unexpected finding is the weak and inconsistent effect of
autonomy across models. The Job Characteristics Model predicts that autonomous roles should
be strongly associated with greater flexibility access, yet this study finds autonomy to be a
limited predictor of either current work format or alignment. One plausible explanation is that,
in the Thai organizational context, formal job autonomy may be more constrained by managerial
culture and hierarchical oversight than in Western settings where the model was originally
developed. Even roles nominally classified as autonomous in the O*NET framework may be
subject to close supervision in practice, limiting the behavioral expression of autonomy. An
alternative explanation is measurement: O*NET autonomy captures structural features of
occupational design rather than experienced autonomy, which may diverge from employee
perception. Future research using subjective autonomy measures could clarify this discrepancy.

Introversion was associated with greater misalignment between preferred and actual
arrangements. While Trait Activation Theory predicts such preferences, cultural norms
emphasizing conformity and oversight limit the realization of personality-driven choices,
extending Person-Environment Fit by highlighting cultural constraints.

Managerial and higher-income employees were more likely to access hybrid work and
report alignment with preferences, reflecting a structural flexibility divide also observed in
Western contexts (Chung, 2023). Flexibility thus functions as a symbolic resource linked to trust
and status, reinforcing occupational hierarchies.

Women were more likely to experience schedule misalignment despite stronger
preferences for flexibility. This pattern aligns with flexibility stigma research (Williams et al., 2013)
and reflects gendered bargaining power within hierarchical workplaces. In the Thai context

specifically, gendered schedule misalignment likely operates through at least two mechanisms.
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First, women in Thailand bear a disproportionate share of domestic and caregiving
responsibilities, generating stronger demand for temporal flexibility. Yet, in hierarchical
organizational cultures characterized by high power distance, women may perceive greater
career risk in formally requesting schedule adjustments, anticipating that such requests signal
lower commitment to supervisors (Chung and van der Lippe, 2020). Second, the concentration
of women in certain occupational sectors (e.g., education, healthcare support, administrative
roles) may mean that their roles are disproportionately subject to fixed scheduling requirements,
reducing the feasibility of flexible schedules independently of individual preferences. These
mechanisms differ from those observed in Western contexts primarily through the amplifying
role of power-distance culture, where formal entitlements are difficult to exercise without
managerial endorsement.

Alignment between preference and practice serves as an indicator of relational trust.
Misalignment signals procedural unfaimess and may weaken the psychological contract, linking
flexibility to perceptions of respect and reciprocity (Kelliher and Anderson, 2010).

By integrating job design, personality, and fairness perspectives, the study shows that
flexibility is shaped by structural feasibility, psychological needs, and cultural norms. This
supports emerging views of flexibility as a justice-oriented issue rather than a purely technical one.

Effective hybrid policies require transparent criteria and attention to groups systematically
excluded from flexibility, such as lower-status employees and women. In Thailand, formalizing
eligibility rules may improve trust and fairness in hybrid implementation.

Overall, flexibility in the post-COVID workplace emerges as both an operational and relational

issue, requiring alignment between job feasibility, individual needs, and perceptions of faimness.

Limitations

Several limitations should be noted. First, the cross-sectional design precludes causal
inference. While the study identifies associations between job characteristics, personality, and
flexibility outcomes, it cannot establish whether these relationships reflect stable structural
conditions or transitional patterns specific to the early post-pandemic period. Second, job
characteristic data were derived from O*NET, which was developed for the US labor market;
Thai occupational profiles may differ, introducing potential measurement error in structural
predictors. Third, personality was measured using a binary-response instrument (Serebriakoff
scale), which captures introversion broadly but may not fully differentiate nuanced dimensions
of personality relevant to work preferences. Fourth, the sample is primarily composed of urban,

educated, Bangkok-based employees, limiting generalizability to other demographic and
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regional groups in Thailand. Finally, the reliance on self-reported work formats and preferences
introduces social desirability bias, particularly for employees who may be reluctant to report
dissatisfaction with their current arrangements. These limitations notwithstanding, the study
offers the first joint examination of job characteristics and personality as determinants of flexible

work alignment in the Thai context.

Recommendations

The findings carry important implications for human resource professionals, organizational
leaders, and policymakers seeking to balance operational performance with fairness and
employee well-being in the post-COVID workplace. In Thailand and comparable emerging
economies, flexible work is no longer a temporary response to crisis but a permanent feature
of employment relations. How organizations institutionalize it will determine whether flexibility
becomes a source of empowerment or a new form of inequality. The evidence from this study
points to five interrelated priorities.

Flexibility should not remain an informal privilege negotiated by high-status employees.
Organizations need explicit and transparent criteria for determining eligibility for hybrid or
remote work, based on job characteristics rather than hierarchy. Formal policies can mitigate
perceptions of favoritism and reinforce procedural justice—both central to positive employee
relations. HR departments should audit current practices to identify patterns of exclusion and
develop clear, role-based guidelines defining which tasks require on-site presence and which
can be performed remotely. These audits should be updated periodically to reflect
technological changes and shifting employee expectations.

Managerial discretion plays a decisive role in how flexibility is experienced. The pattern
of misalignment identified in this study—particularly the gap between employees' stated
preference for hybrid or flexible arrangements and their actual on-site, regular-hours reality—
may partly reflect presenteeism norms in which physical visibility is equated with productivity.
While direct measurement of managerial attitudes falls outside the scope of this study, the
structural gap between preference and practice provides indirect evidence consistent with such
norms. Training programs should therefore focus on building managerial trust in output-based
assessment and digital collaboration tools. Evidence from global firms shows that managers
who receive structured training in virtual supervision and inclusive communication are more
likely to support hybrid teams effectively (Kossek et al., 2023). This principle is arguably more
critical in high power-distance cultures such as Thailand, where supervisory discretion carries

greater weight in determining employees' experienced access to flexibility, and where cultural
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deference to authority may otherwise prevent employees from invoking formal flexibility
entitlements even when these are legally recognized. Embedding trust-building practices—such
as regular check-ins, transparent goal setting, and feedback loops—can shift the managerial
mindset from control to collaboration.

The gendered patterns identified in schedule misalignment highlight the need for
targeted interventions. Employers should ensure that women can access temporal flexibility
without career penalties. Although the study did not explicitly measure caregiving
responsibilities as an independent variable, the gender-schedule misalignment finding is
consistent with research documenting that women disproportionately bear domestic and
caregiving burdens (Chung and van der Lippe, 2020), making temporal flexibility particularly
salient for this group. Practical strategies include offering formal right-to-request mechanisms,
compressed workweeks, and outcome-based evaluation systems that decouple performance
from time visibility. HR analytics should monitor gender differences in flexibility uptake and
career progression to detect hidden biases. From a broader employee-relations perspective,
equity in temporal flexibility contributes directly to perceptions of distributive justice and
organizational legitimacy.

Roles demanding high attention to detail or cooperation often operate under rigid
structures, yet redesigning tasks to increase autonomy and digital collaboration can improve
both performance and satisfaction. Organizations can experiment with modular work processes,
asynchronous coordination, and shared accountability models to make even interdependent
jobs more adaptable. Aligning task structure with individual dispositions—such as providing
focused, distraction-free work time for introverted employees who prefer remote settings—
supports psychological well-being and reduces misalignment. These initiatives operationalize
Person-Environment Fit theory by translating it into practical job-design interventions that
address the needs of personality groups who are currently underserved by standardized work
arrangements.

Employee-level workers, who are the most systematically disadvantaged group in
accessing flexible work, require targeted organizational attention. Where job characteristics do
not preclude flexibility entirely, organizations should proactively explore partial remote
arrangements (e.g., one or two remote days per week) or staggered work schedules for
non-managerial staff. Transparent, written criteria specifying which roles qualify for different
types of flexibility—and clear appeal mechanisms where flexibility is denied—are essential to
prevent perceptions of arbitrary exclusion and to operationalize procedural faimess at the

organizational level.



Balancing Flexibility and Fairness: Job and Personality Drivers of Hybrid... 151

At the policy level, the Thai government’s amendments to the Labor Protection Act
recognizing the right to work remotely and to request flexible schedules represent a meaningful
legislative step. However, statutory recognition must be complemented by enforcement
mechanisms and broader employee awareness. Policymakers should consider requiring
employers to maintain and publish written flexibility policies specifying eligibility criteria,
application procedures, and appeal processes. Labour inspectors should be authorized to audit
flexibility practices within workplace compliance reviews. Targeted awareness campaigns—
particularly aimed at lower-level employees who may be unaware of their legal rights or
reluctant to invoke them in hierarchical workplaces—are essential to translate formal

entitlements into realized access.

Further Studies

Several directions for future research are warranted. First, a longitudinal study tracking
the same employees over multiple years would allow investigation of how flexibility
preferences, access, and alignment evolve as organizational policies mature following the
pandemic. Second, comparative research across Southeast Asian countries—comparing Thailand
with Vietnam, Malaysia, and Singapore—would enable systematic analysis of how cultural,
institutional, and regulatory differences moderate the patterns identified here. Third, future
studies should incorporate Thailand-specific occupational characteristic data, potentially
derived from the National Statistical Office’s labour market surveys, rather than relying solely
on U.S.-developed O*NET classifications. Fourth, in-depth qualitative or mixed-methods
research would provide richer insight into the mechanisms by which personality traits and
organizational power-distance culture interact to shape flexibility outcomes, particularly for
introverted employees whose preferences are consistently unrealized. Fifth, sector-specific
research—particularly in education, healthcare, and public administration, where the on-site
constraint operates differently than in private-sector knowledge work—would extend the
generalizability of the findings. Sixth, studies examining the moderating role of direct supervisors’
attitudes and trust orientations would illuminate how managerial discretion shapes the gap

between formal flexibility policy and employees’ experienced access.
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Conclusion

This study examined how job characteristics and personality traits shape employees’
access to and satisfaction with flexible work arrangements in Thailand’s post-pandemic labor
market. The findings show that tasks requiring cooperation and detailed attention are less
compatible with remote formats, introverted employees experience greater preference-reality
misalienment, and structural divides by income, job level, and gender continue to determine
who benefits from hybrid work.

Theoretically, the study extends Job Characteristics Theory, Trait Activation Theory, and
Person-Environment Fit by demonstrating that flexibility is shaped not only by task design and
personality but also by organizational trust and fairness. Flexibility, therefore, emerges as a
relational and justice-oriented construct rather than merely a work-design choice. Practically,
the results suggest that hybrid work should be governed by transparent criteria and managerial
capacity to ensure fairness across roles. At the policy level, the findings support emerging Thai
labor reforms recognizing employees’ rights to request flexible arrangements.

This study is limited by its cross-sectional design. Future research could adopt
longitudinal or comparative approaches to examine how flexibility equity evolves across

organizational and cultural contexts.
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ABSTRACT

This research builds upon the development of earthen buildings constructed from
biomass mixed with rice straw fibers, addressing the existing research gap concerning their
economic feasibility and broader contributions to community development. The objectives
were to 1) analyze the economic feasibility of earthen buildings constructed from biomass
mixed with rice straw fibers 2) examine the effects of architectural technology for such earthen
buildings on enhancing the local economy and community-based tourism and 3) formulate
policies for strengthening the local economy and community-based tourism in Nong Taphan
Subdistrict. The study employed an Explanatory Sequential Mixed Methods Design, in which
qguantitative research was conducted initially, followed by qualitative research. The findings
from both phases were integrated, analyzed thematically, and synthesized to formulate policy
recommendations. The research instruments consisted of (1) in-depth interview guidelines
administered to 20 key informants comprising chairpersons and members of community enterprises
(2) afocus group discussion guideline administered to 10 key stakeholders and (3) a questionnaire
administered to 333 residents from six villages selected using quota sampling. The statistical
methods employed included percentage mean standard deviation t-test and multiple regression
analysis. The findings indicated that the Return on Investment (ROI) was 0.52 times, suggesting
that the project was not economically viable during the initial investment period. However, the
Social Return on Investment (SROI) was 2.33 times, indicating substantial social value generated
over a five-year period. Multiple regression analysis revealed that community tourism management,

together with economic value of earthen buildings constructed from biomass and rice straw,
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were significant factors influencing the enhancement of the local economy and community-
based tourism. Accordingly, the policy direction for Nong Taphan Subdistrict should shift from
treating the earthen building merely as a physical structure toward developing it as an economic
and tourism platform. The proposed policy, “One Building Five Activities” aims to generate
income and transform the building into a community activity hub comprising at least five
functions: (1) Green Learning: a learning center for waste and biomass management (2) Green
Workshop: hands-on activities for developing materials and community products (3) Green Café:
serving beverages, bakery products, and local cuisine (4) Green Market: a marketplace for
community products and (5) Green Tourism: a community attraction, check-in destination, and
gateway to local tourism routes. These findings demonstrate that biomass-based earthen
buildings can serve not only as sustainable construction innovations but also as mechanisms
for creating social value, strengthening local economic activities, and promoting sustainable

community-based tourism.
Keywords: earthen building, biomass, rice straw, upgrading the economy and community tourism,
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Cadmium 1.31 mg/kg Wag Chromium 16.5 me/ke Wudu SsUasnseranisneasnsenasau (ALS
Laboratory Group (Thailand) Co., Ltd., 2023) YaqUuui¥nladnnunglulomawnuidnninian
USuugsaui omyuiisundugniaineninssy uidsanudesnisifiuyadiliiululemanazidu
Usglerusoguu FlaUsvyusiuiusenindamiagususuinnsvereounsndtiuli vy 1 wagiinide
deatfuauiamusiesenlulesna esnannsnihlulesnaulimaunuiugnis delagiufugniad
fanumsngausienisidnuianumenuazsang (UTEn wuse (Usswelng) 311, 2568)
MNANNFBINIENIERUIATYRANaT N ViDNTie YTl YediamATYTUs UMY DA
Tl vy 1 uazuiem wusa (Wszwlng) Sadn Aduwndeiortuiissyinliveadedugud (Zero
Waste) fddedafianudndudesinmsfnuluuiunmmaasvgmansuasdsnumanidadudunis
¥04lA3an15398 1309 maluladanitnenssuifioenmsauanlulemanauduleing i onis
gnszfuATYERaLasMIvioaieayury vediamiaguvusuimsvezeaumingthuli vy 1 duanues
azynu sunetuae Sminszees fldinlulousanaudulevadiaundundsiunuszneuidu

91m15hu Lunsimwuinnssunseenuuunsaanenssuuaz Jagneasadnmdmsveinisiey

Y

p1fsuaveAsyuyy Feladnidenuin nsldlulennanauduidulensdin weannsldfiugnias

Y a

fovaz 5 etnusransanvesenansiudienssuisuvuunsanuindidaadeiunit 7 Mpa
anansolfdunsedusudminuasldlunisneatrsenmsauld (Wi a1ere uasausing Aveuves,
2569) Turmgifisaiuaues Mtapur et al. (2022) wuimsvieafiealngguuuannsnaiionan e
maassghauasdinliudauluiiud fafunislivsslevianomsiuaunsofaundugaEousi
FoulssRnssuvesiamiaguusumstendien mnnsAnwiaesnuifetnsduiaiaulandite
fiuneluladaninonssuiionasiuanlulemanaudulovednasdmasonsenszduiasugia
wazmsvisaiisaguvuegals ethlugnsivuauleuisveiamAsgurusuinsvszeeuning

o w s

Unileing 1 US¥n nusa (Uszmalne) 9rin aaenauesinisuImsaumuanuameyny

AYINNIBYDINITITY

1. igdinesinnuduamaasvgmanivesenmsauainiulesnanamdilovinagg

2. Wiodeneinavesaluladaainonssuiioanasauanlulowanaudulonnsddenis
amzﬁ’umwgﬁaLLawiauﬁmsqmu

3. e muauleuien1senseRuLATYgRaLas o u e gL sUmMUanUBInE NY

YBULVAVBINISIRY
¥ 1&} a 6 v 1 6 YV o U a =
VOULAMULLYN AATIEVAUANAMILATEFAENTAIY ROl wae SROI MvuaikUsdasy Ao
A59RNLUULALWATANISNDES 199 1A SANAN UTaN AN AL EUlEN991Y MkUINIesEuUTne 800
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nMsdanisvieaiieayusu MuUsaufe MIsnsziuATygiaagieufistyury duAs1Ednannis
YUMUISIUNSTULAL WITETIAEITR N5 ianuy Likert scale Tunuvasuay
YOULAUUTEINTLAENAUAIRE HlvdayadAty laun 1) Usesiunazaundniamiaguyy
suiAsvezeeunindthuld vy 1 S1uu 20 Au ieduwaliBedn 2) fildaulddude S 10 Ay
Weaunungs wag 3) Usznvuain 6 ity duiiogns $1uau 350 au LilereuLUUAB UM
YoUARUITEZIAT fie dflunisfiudeyaseninadiousaiau 2568 B TuiAu 2569

YBULIARUNUT AD FITUANUBIAENIY BUNBUIUAY JIUTNTLD

NUNIUITTUNTTULAZINUINNEIVD

va o

HI38YIINITIUTINLAL AN TUIAIIUAOAARDIVDNITTUNTTUUALINITB AL IR AR50 1

A15199 1 ANUADAARBIVBINUITETNYIVDINUALUSDATE AT AILUTAY

fiauus

NuILinNetes @)

DGT BE ECV CBTM CEET
Boudreau et al. (2023) v v
Leo and Michael (2021) v v
Sharma et al. (2024) v v
Montesinos-Martinez et al. (2024) v v

Chatkaewnapanon and Lee (2022)

Thananusak and Suriyankietkaew (2023)

Mtapuri et al. (2022) v v
Pasanchay and Schott (2021)

Siregar et al. (2023)

AN NN
NN NN

wswatl Ay uaz Sandal Wasuaves (2569) v
i3 USiwsulame wazaiy (2568) v
AR ANSHY UAzAMY (2567) v v v

newve: DGT = N1seankuukazinallanisneasweimshuntulesnarauidulovinedn amuuinsssuuinadiden
BE = anwiswelanazUszdvinmvesermsinanlulemnanauduloviem
ECV = ANUANAINILATYgAEnS
CBTM = msdnmsviaaiiioazuay

CEET= M3&NTxAULATYINIUALYIBUTLIYUYY

NesId 1 asdiuliins@nnanddeluefedilinuanudeulssvesaiasivanlulewna
audulonietnn duanuduAmaasygmans waskavesnaluladanidnenssy iee1A1sauain

TulemnanaudulevadnisienisenseduiAsugia uagvipaeIgusu MuanueInenu
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A5n15AIUN15IY

M98 1un1s3Idusuunaulds (Mixed-Method Research) Iagaanuwuunisisetdudinudu

3

o =

(Explanatory Sequential Mixed Methods Design) @enifiuns3daidesunandudduusnaintn3
AllunsIdelnunm Inen1sinseidalseiu (Thematic Analysis)

Us9ns Ae Usesnusaraundn JaviayugusuinnsveseaunsngUnuld vy 1 d1uanues
g Sunethume Siminszees Insmsdaidenuuuianzas dmfunsidadenmunin iedunivel
Weiin 911U 20 578 @aunwIngs 919U 10 918 wan15ITedieUTuna vinsduiiegissensuain
6 mjtu fe3FnN13qNEI9E 19U Quota sampling tieneuLUUABUAIM FUUsETInsluiuanies
Az gnetiuAe Jaminseeas 91U 2,827 au Usenauaie vy 1 Uiuli 9117w 408 Au ny 2
Urunig 31w 673 Au vy 3 Uruvuesasniu 31w 412 au vy 4 Grudindn 910w 589 AU vy 5
UMULWVALTAEY 910U 628 AU waz VY 6 UNuAaetnanIg 91UIU 117 AU (NSENTNENFITUET, 2567)

MYUAMIBERILERTUBY Yamane 311U 350 AU ANUARIALAGEY 0.05 (Yamane, 1967) il

2,827
n= ——— =350 AU
1+2,827(0.05)2

o

RYediumsiudiegns Ussnouse vy 1 01uld 51 aw wy 2 iz S1uau 83 Au wy 3
Urumuasagniu 319w 51 au vy 4 rudndh 319w 73 au vy 5 druuviauiiss 9143 78 AU Lag

v 6 U1umaeatieme 91U 14 AU SIT1IUNIEY 350 A lagdingauluifn dan1mi 1

Audsdase Audsn

1. N50RNLUULALIATIANINDAS1991ANTAUIIN NUNTLAULATHINIUALYIDITIEIYUYY
Tuleunanaudulennatng muwuInig Yp991A5AuNtulaunanaudulenetng
SeuUnAdTen AULLINSTTUUTIAED D

2. anufianalanazUsednsanveena1siuain l
lulesnanaudulovied Auaulouiensensesulrsygiauay

. . ,
3. AMANATNUATEANERS Vieuiagususuanuems
4. NMIVANINDOUN YUY Snnethuee fminsseas

AN 1 NSEULLIAR

ANUAFINYRINTIRY WenauTngUsvaside 2
91INANT 1 @usaimunaNuRgIuYeINITITElafl fauUsdase lawn 1) n1seenuuulay
wiatian1snaadvenasauaintulamnanaudulonistn suiumassuuinadider 2) anuimel

wazUseansnmvesarnshivanlulesnanaudulennatl 3) AnuAANILATYEMEnT uaz 4) 113
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InsvieaiieIgury demasis fLUsanu fie n1senseRuATEgNakasvioueyuvy Tuitaniafedny
lugnisivuauleuienisenseduiasugialasieaieiguvuiuanuamenu

A5 29 a7 LEluN15I988 3 ¥ia AB 1) WUUEBUANY 2) LUUANNIYALLTIAN WAL 3) KUUNIS

¥TIUTINTONANIYAULDY TN1IATIVEDULUUABUNIN RUUANATYAl LA UUaUNUIINGH

Y 9

aunuNgy {39 J
wuuiaillassadng ilenmasouanunsmonion Tasimssannd 3 viu feen 10C lun1sidundaills
A1 10C = 0.90 wagnTIABUANNITBIwBILIUABUNL Tnen1snadpuAdLUEANS ATEULIA Savh
Mnnnaesfuiegididnusilndidsstungusiedns $1uau 30 dredns Tunsideadailden
dsyavdaseuuia Savh = 0.80 udrIshmsifununuiunguiang

wuvasuauiinsinsesuaNuAniuldInTI@INUSTINMAY 5 SEeu (Likert, 1932) Town 5 Ao
snfign 4 e 11n 3 fie Y1unans 2 Ae tew way 1 Ae tenitan srusmdeyaimuauds vhaaded
udanalnefunmainanunfesdussniaduvindu 0.80 tiedaseduaiade 5 9 il

Aade 4.21-5.00 fvuslvegluinwst snniign

Aade 3.41-4.20 Avunlviegluinasi 1n

e 2.61-3.40 fvuslvegluinmust Uiunans

ey 1.81-2.60 fvuslviegluinusi You

Aade 1.00-1.80 fvunlviegluinausi Yoeiian

maiusuTdaya dflunistaetuiinuasdaiutegauslaluguuuuldionans (docx) uaz
Irldms9muans (xisx)

o

ASRINTUNNURNTAAYN ARBaN LarnauivadaIa@atns wudld Aanns19 2 fail

A998 2 MIANTUNNAUTNITARALIT NTAREEN NSNBUMAIYDIDIANANIAT wALERlATING

N3N nsdifuntwaiidedn nsflaunuIngs nIfinBULUUEBUATN

M3AAL Duusesnu wazaan®n  Wuwen eunvuesmgn flvgliu Wuussvvuly 6 ity

Favifaguvu suIAs  UTE wusA (Wsswidlne) 91 Ussse suanuesmeniy 8nety

vezpaunIng Ul uazmunumnIdamiayuy fnw  Ane dminssees ugiiuseg
ny 1 Whlamsidy ANUINMHBNUMATTLALIENYY fRnme 01 20 U viysaliu
warlvimnudueey fidermanuandnonssu melulad U srunidedels
foads wagvioadfioayuuy ilans  dhlannside waglviennu
e uarlinudugey GIVLH
nsdneen  linssuanti lianselideyaldnsu vieliausosuiumsnutunould
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megidayarensiseuuunans Tnssenuuunsidedusiudumusuuuy Explanatory
Sequential Mixed Methods Design Usgnaumay 3 seuy il

spogdl 1 ATt dun Ansgimnududmaasugmanivesainisauainlulouna
pamduloniadnn (Taguszasddo 1) 3@l 1) nsduimmanouuuaInnsamu Return on
Investment: ROI) TU5£1fuAuANAIMI9N15{ UM LAT¥ENvINITaamuiauIa1Asauaintule
snanaudulonnsdnn lneFsufiounaneuunugnsildsusuiiuamuioun 2) nseuan
HAADULNUNIIFIANINNITAMU (Social Return on Investment: SROI) 19U sziiiunadnsnisdany
(Social Impact) MiAatuanianssumesiamiagususuiasuezeauming il ny 1 9n01A15AU
pnlulemanaudulevistm auiuamissruuinadider wu selddiety msaiianu n1sas
Fununsindadana msldustlovianniedn msiinsuinvieniies waznisadreianssy
visaiflenyuy nfusmmyan (Monetized Value) Wusfaliu TnsuSsuifisuiuyanmisnisiiuues
sunuildlunssuduianssy ileginaimadnimedenudniduyansila defu 1 vmitasuld
(anedl o1viunng uaznsms uduazen, 2560) ffumeudsd 1) MstvunveulANTIUTEiuLay
srynguifidnldide 2) e nesiuuiinednduaznisiinundidta 3) Ussduyadimanmaiuves

v '

HadnsiAnnlasinslagldiununinisidu Weldyadinisidisuwlasiiiatuainlaseinslugy

Y

v
£ o

Yoedu fosiuszneu Teun (1) mswasuudadiisdusudunaduidosinlasims ) anuduld
I madnsunduonaintuldios uinerldflonmsauanlulomanaudulonnsdng (3) auduly
I nadnsunsdruonvazlilddnniin uidumsvaununadnsau (4) fmdadennsussananmssnsnis
anasveHaUsyleviTmey uay 4) f-ﬁ’wmmzﬂam{]a@ﬁmmmaﬂsﬂaﬁuﬂﬁLﬁmsﬁumﬂmsﬁwLﬁuiﬂsams
wagyar1tagiuvesiuamuiamulululasinis Inelisniananiosas 3.50 oA uInsn

HARDULNUNINEIALINNNTAIU (5 USisulund uazany, 2568) laggnsn1sA1uin SROI Ag
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NARDUWNUNIFIAY (SRO) = ———— P
yardagiuvesnsamuianue

MnwNTIReata (Taguszasdde 2) laud fesas Anade Adoauuinsgu ttest
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a
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U
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niudavideasuidaysannsiiieimundunuimetvuauleuienisensyauiasyghakazvioadien
YYUAUANUDINE N (IngUszasnte 3)
szeznattunsanunsiiudeyauazUsuluauduaIniaasygeans senitufeugainy

2568 9149 U1l 2569

NaN1339Y

n5idendedl Tinan1side waNMN TN UIEEIA il

WgUszaAde 1 InneianuduAaATegiansvasmsavanlulaananaudulenied1n

1. MIfuIMKanDULIUIINAITasU a1nsaudildannsideaded diluldidugudiBous
a1ansiuantulenawaznied1n Wugadadulmivesgusu sessumsldnureinguiaminag was
ww3etnauiinilenisdiny vhmaUsuiileunaneuunuavslasuiuSuamutavan TneUseanm
MsduidnAnwigau 1,000 au Yszanunsseldainnissmiieiedosiu winess uazdudves
nauidauandlusimsiu Uszananisselddiaieunaiay 2568 e Turau 2569 $1171 100,000
UMW UUTEINNNRa3199N91UI8 T 2568 Fuauidu 192,000 U ROI Aakdu 0.52 win FatuRangsY
vodamRagsunemsiuanlulenanadulovhainlusseiuusniedsliduasonisamu

2. MIANLIUNARDULNUNNFIANINNTTA U

2.1 unufinadns (Outcome Mapping)
nssavinunufinadnsvesensiuanlulemanaudulonnad vesiaviaguwy

suimsvozeesmindtulil ny 1 wiadu 3 Aanssu liud 1) Saussvudildnlddmdoiiionansan
nsldlulownanaunnsdnlunisneadne 2) duasunisiilulemnavasvinadnuvaundundsdu
Uszneuiluenasiiu uay 3) snseduiasugianazvioandiodvuvy Taelfiluguéieuduazqaindulm
VRIYUPUHANTIATINTITEUNDT AINTIU NANER LAZHAGNEVBNIAMNAYUTUSUIATVELDDUNTNE

Ul vy 1 Aanns1ad 3
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A15199 3 HANNSIAITUTBUY NINTTU NANAR wazNAdNS VaIaAsAuNbulaNaNauLdLle

WetveianviaguvusumsvereaunIne Ul vy 1

Hildulddude Uadeindn fanssu NaNEN NBANS
Aanssuil 1 dauszyudiidaulddrudeionnsannisldlulemnanaurisdiniluniseatne
WNIngdy Rumu AN duntwel Wauiadde R GG
BIAAING WEn Uszyunaueey madayan
Wlpaunungy oYANSUnS
Usg51U wazan1dn wulennet wiulevnedn
Fevnaguu nilayayvy fngan
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WLN BUA. wruw/uleug
NUBIRENIY WY Swduindeu
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WU IENERLY
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VAN, YUIA Tuleana Tulewna
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Hidemnaysu 93AAINg wuaguuuUNeRnLUIY  JUWUURTSAULGE
anUngnssy NsAULAYRIA1TAY o1AsAUTIvINzaY
fidermgsumelulad  esdand wuamalianisneasne wALANINDETN
Msneas (UanLeunew) 91A15AY 91AsAUTIvIzay
Fideamaiums BIAAINNG LEUALUIVINNINTEAU WWINWNINTEAY
vieuflervumy nMsvioudieadheeinsiu  nisvieudtsagumu
fanssuil 2 dudSunmhlulanauazrhsiiuanduniisiulssnouduaimsiu
UInendy BIAAINNG PONULLAZAaAT auANTUng
21A5AY
U5E5U UazaNITn wiulevadng
Jauiayuvu iUy
TERKaLY Do 4 AURUUNIIAY
WILN DUA. MUBWENIY  Wuw/uleune zqmumaau wareIANIAY
Aanssuvedasenig v ey
W39 il dumudiseus
dlvgjinu wazUssvivw QiU guvuy wazgadmdulu
Tusuanuaweniy WY VDIYUYU
UAN. YUIA Tulewna Jomlulesna uay seasunsldanu
(Uszmelne) suUsznnl CSR - sudssanauaiiuayuLile YeIngadaniag
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LASD9HD 199U
1 =
Adelana

dnevenmalulagunyuwy

HANYIRIUIN
AUIBULBNYU




164

1571990 3 (5ip)

uvms Nogumesl uay WAL a18929
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gidaulddude Uadeindn flanssu NaNAN NAAWS
Aanssudl 3 snszauAseghanazvioadieagusu TaslddugudiFeuiuazgaindulmivesyuyu
WInendy BIAAING Jananssu
devenwmalulad
Us1U Uazanndn dulenednn WrswAnssy e afnuasenela
. - uyulasy v ..
Fanviayu ailyeyurn mseusy o ansunuidnves
e Msvuinwenease .
W3 WUdURNS W 78 aAndny
o A UANAT .
Andelona . WunMsianaues
NAATEEMANS YD . - .
LN DUAIUBINENIY WNLATU e - HUsENaUNMIgsnad
Swdupiiou 91A13AU '
/dleneussy . Wedluguwy
~ - Aanssusnsziu nlulewna o
dlvajtnu warUssvivu  ilayuay - B . innALATeve
. \AsugnaLay wasdulevadn o, o
Tushuanuemgniu WY o . Ruainseus
Viouieryuu UIMITAN15V8L uaz e .
Vo ¥ D4 UIN15910 Uaenne
Suindeasiio  vieuhelyuu o "
UaN. WusA (Useina Tulewna dA e e . fieSeUiemedny
wioshukazdu  Jawsiulunssnm e N
ne) quUseaal CSR , oy 95un1seeusuan
o YoINgGY dwandeuswivgnwy L L L, .
Andelona Aslduladnude
HANIgIUIN AldR1ens Whrwnmsfne danuganudila afeuszaunsal
MgUNIATT Funna AIMUAT LTgNavy UL I MNng1 AuEY
HANI9IUN Alda1ensee Uszaunsal uaslATYENAddeINs  INNNSANIRIU
Mhgnuensy Aufn ABNSEN Uimsdamsaez diltle anansarhluly
Andslonia URn1swaEn wa wadulesdn dieven wazvau
vodldieaues  wneade1AAu MIILNUDULGIU
fawsaulunssnw LAY Fodum
Aaandoy LY

2.2 NamauLLmuwﬂaé’ﬂﬂmmﬂﬂ’]iamu (Social Return on Investment SROI)

nndeyaiildanmsaunuinguuasnsduntvalifednnguidifarulddnuds awise
wisoonilu 2 ngumdng fe naudl 1 giilesunansenulagnse Tiun Usesnu uazandndaviaguey
wazngudl 2 fildsunansynumsdon lein van. wusa WUszweAlne) van.uuaey W1Bn BUA MBS
aznu g Uy Yssanvuludivanuemgniu wa@nv19uainuiienunIasgLazianyy
aaenauNyInetdemaluladsuaans fuoen thioyailduiemesinuneazidonvesuadnsd
seyflumsnedl 3 FeflyadrtagiuvesaussloviiAnanorasivanlulemanaudulovstnives
uiazATnssuvesiamiagurusumsvsrooumdngtuld wy 1 Tnsanmaninadsslovifasiotu
aeAszeLlIan 5 U (WA, 2569-2573) WAy 1,000,000 U Tuvnziiyadidaqiuveaivamui
unIneaelasudnassRugavnywide $1umm 192,000 U Fafu \evyadiaguveanalszlev
misgyan1tagiuvesiuamu aglayartagduans wirdu 447,036.32 UM UALBATINANDULNY
MadanNINNITAIL WU 2.33 Wi SaziBundsnsnsi 4
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2" a L3 U a %3
ATV 4 HANITIATIEVRARDULNUNINENRALIINATTAINY (SROI) vasa1AsAuInluleuanauEuley
et 1veianviaguvusuInsvereeunInetuli vy 1 naen 5 T (1.6 2569-2573)

yaAdaglu yaAdaglu
fanssu vosduamu  vewmauszlevil
(um) fintu (um)
1 dauszyuildnlddudefiofansaningivuagnisieain 12,000 (25,000)
2 daasunisinlulaunawazrestuiaudunsiiulsenaudusiaisiu 160,000 (250,000)
3 gnspfulAssgiakasviea ey ugudiFous udadulnivesyy 20,000 1,000,000
saavn 192,000 725,000
yar1Ua9Uugns (Net Present Value: NPV) 447,036.32
HANDUWUYINSEIALAINN15899U (SROI) 2.33

LG BRTIARAATIS0EAT 3.50

915 4 Fannenmdn Nng 1 vinilasmueiasivanlulemanaudulovinsinives
FawRagususuiasvezeeunsngUuli vy 1 nelifia KaneuwumdnuWiniy 3.57 U w38
3.57 win dudeoiasauanlulemnanauidulevinsdnassaneuumumsdsauinnnimineinsi
amu Ssnanldhnsanuilfenuduamiaesugenans

Faquszasdde 2 Ansinaveanaluladaaninenssuitearmsavanluleuanaudule
whedhadenisenszduiasugiauasvisuilsnguy

FAfedudunisfudiessldgnouuuuasuniundunn fesar 95 samdiuauiadu 333 au
I¥nansisesd %’a;ﬂaﬁﬂﬂmaa@mauLLUUﬁaummdaﬂmgl,ﬁw,wmzﬁﬁasJaz 70 wieesegag 30 91
a6 T FulU $ovay 60 81y 36-95 U owar 30 uar 25-35 U fovay 10 Lifluszaunsallunisviinu

WeafuoiAsiuvseiansssud ldmeiiloniadnlduinisvieideuvuenasaulugusu

M54l 5 AnadeuazdudonuungIuresmLAniufgfunIsesnuUUkazInAlla N1sneass

1asauantulaunanaudulennatng auLUINeTEUUInAER N

nsesnuuuLazmaianisneadrserarshivainluleuns
Y Y - - Mean SD. udawa
naudulennet1? muuuInnesTuuinaiiden
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ABSTRACT

This study evaluates the risk-adjusted consequences of large-weight equity—cryptocurrency
substitution and examines whether these effects differ systematically across equity styles
(Growth vs. Value) and regions (Asia, Europe, and the Americas). Using daily data from January
1, 2021 to December 31, 2023, the analysis constructs style-segmented MSCI country equity
indices and compares annual Sharpe ratios under four constant-mix, daily rebalanced strategies:
(S1) 100% equity; (S2) 50% equity / 50% cryptocurrency; (53) 50% equity / 50% global bonds;
and (S4) 33.33% equity / 33.33% global bonds / 33.33% cryptocurrency. Five major non-
stablecoin cryptocurrencies—Bitcoin (BTC), Ethereum (ETH), Ripple (XRP), Solana (SOL), and
Binance Coin (BNB)—are evaluated individually to isolate coin-specific substitution effects.
Performance is assessed annually and compared across Growth and Value portfolios within
identical country-year—cryptocurrency environments to identify style-dependent outcomes.
The results show that cryptocurrency substitution generally improves Sharpe ratios, but the
effects are benchmark-, coin-, style-, and region-dependent. Improvements are more
heterogeneous under direct 50% equity—crypto substitution, especially for Value portfolios, but
become uniformly positive when crypto is introduced within an equity-bond benchmark. SOL
provides the largest and most consistent improvements, while ETH and BNB are frequently
strong and BTC is the least consistent. Growth portfolios benefit more than Value portfolios in
Asia and the Americas, whereas Europe shows more style-neutral effects. Because cryptocurrency
shocks are common within a given coin-year, statistical inference is interpreted as cross-market

evidence rather than fully independent observations.
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Background and Significance of the Research Problem

Cryptocurrencies have evolved from a niche innovation into an investable, volatile asset
class with distinct return drivers. The question is how replacing substantial equity exposure with
major cryptocurrencies affects risk-adjusted performance and whether effects differ between
Growth and Value styles.

The Sharpe ratio measures excess return per unit of volatility. Prior research mainly treats
cryptocurrencies as supplementary diversifiers in broad equity or multi-asset portfolios. Modest
Bitcoin allocations may improve risk-adjusted performance through relatively low average
correlations with traditional assets (Briére et al., 2015; Guesmi et al., 2019; Platanakis and Urquhart,
2020). However, crypto—-equity dependence varies over time and may strengthen during market
stress, making benefits regime-dependent (Bouri et al., 2017; Conlon and McGee, 2020; Ji et al,,
2019). Cryptocurrency returns appear weakly explained by conventional equity factors (Liu and
Tsyvinski, 2021), whereas Growth and Value portfolios differ in valuation, equity duration,
volatility, and sensitivity to discount-rate and cash-flow shocks (Campbell and Vuolteenaho,
2004; Fama and French, 1993).

Nevertheless, studies emphasize marginal inclusion, provide little evidence of style-

specific large-weight effects, rarely compare regions, and seldom assess coins separately rather
than through one proxy. Whether substitution benefits vary by equity style, regional market
structure, or coin-specific characteristics is unclear. This study compares large-weight substitution
in Growth and Value portfolios across Asia, Europe, and the Americas and examines BTC, ETH,
XRP, SOL, and BNB individually using constant-mix daily rebalancing.
Growth portfolios have high expected earnings growth, elevated valuation multiples, and longer
equity duration, making them more sensitive to discount-rate changes and investor risk appetite
and prone to higher variance and deeper drawdowns. Value portfolios, supported by lower
valuations and stronger near-term cash flows, tend to be more defensive, with returns tied more
closely to cash-flow news and cyclical breadth (Fama and French, 1993). These differences
imply asymmetric crypto—style interactions.

Two mechanisms motivate segmentation. First, if major cryptocurrencies behave as risk-
on assets, substitution may overlap more with Growth-style than Value-style exposure,

amplifying cyclicality. Second, at substantial weights, a high-volatility asset can dominate
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portfolio variance. Growth’s typically higher baseline volatility may make equal cryptocurrency
weights generate different marginal risk contributions and Sharpe ratios across styles.
To preserve digital-asset heterogeneity, the study evaluates five major non-stablecoin
cryptocurrencies—BTC, ETH, XRP, SOL, and BNB—separately (CoinMarketCap, 2024), accounting
for differences in volatility regimes, liquidity, and market sensitivities (Ji et al., 2019; Narayanan
et al,, 2016). It tests structural substitution rather than marginal inclusion to determine how
aggressive cryptocurrency tilts reshape risk-adjusted performance across styles and regions.
The study contributes by shifting attention to large-weight equity—cryptocurrency
substitution, comparing Growth and Value portfolios across three regions, and identifying coin-
specific effects. Large allocations may have long-term implications for portfolio volatility,
drawdown risk, rebalancing needs, and risk budgeting. Economically, findings inform investors
considering aggressive cryptocurrency exposure and policymakers monitoring the transmission

of cryptocurrency-related risks into conventional portfolios.

Research Objectives
1. Evaluate how large-weight cryptocurrency substitution affects Sharpe ratios across equity
and equity-bond portfolios in Asia, Europe, and the Americas.

2. Test whether these effects differ between Growth and Value styles within each region.

Literature Review

The study draws upon three areas of the literature: portfolio diversification and its
implementation, cryptocurrencies as an asset class, and style investing. It aims to examine
whether replacing a large part of portfolio holdings with cryptocurrency exposure leads to an
improvement in Sharpe ratios and whether these effects differ between Growth and Value
portfolios.

Portfolio Diversification

Modern portfolio theory provides the conceptual basis for evaluating the substitution of
one asset class for another. In the mean-variance framework developed by Markowitz (1952),
investors weigh expected return against variance, and efficiency is assessed in relation to the
efficient frontier. The Sharpe ratio measures excess return per unit of total volatility and is
employed to compare various portfolio setups (Sharpe, 1966). Caution is needed when drawing
conclusions if returns are not normally distributed or if volatility varies over time. Lo (2002)
shows that serial correlation and heteroskedasticity can result in misleading inferences based

on the traditional Sharpe ratio, especially in the case of portfolios that include cryptocurrencies.
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Cryptocurrencies as an Asset Class

Bitcoin and other major digital assets exhibit volatility clustering, heavy tails, and regime-
like behavior that differs from that of traditional assets (Bariviera, 2017; Katsiampa, 2017). The
integration effects thus depend not just on unconditional correlations but also on higher
moments, volatility persistence, and state-dependent co-movement. Moreover, since
cryptocurrency trading occurs continuously while equity indices are measured only on business
days, there are timing asymmetries that can affect measured covariances and the outcomes of
rebalancing.

Early studies viewed Bitcoin as a diversifying asset because it had low average correlations
with traditional assets and produced better risk-adjusted portfolio performance when only small
amounts were invested (Briére et al.,, 2015; Guesmi et al., 2019; Platanakis and Urquhart, 2020).
Nevertheless, later research highlights conditional dependence. The safe-haven and hedging
characteristics of Bitcoin vary depending on the economic environment and tend to weaken
during major downturns in equity markets (Bouri et al., 2017; Conlon and McGee, 2020; Dyhrberg,
2016). Dynamic models show that correlations between crypto assets and equities vary over
time and can become more intense during periods of stress (Diebold & Yilmaz, 2012; 2014;
Engle, 2002), while copula analyses indicate that low average correlations might hide asymmetric
tail dependence in the case of losses (Patton, 2006). The portfolio effects thus depend on the
regime. Jayawardhana and Colombage (2024) find relatively low co-movement among
cryptocurrency, equity, and debt markets across major regions, which supports the notion of
diversification benefits; however, Ugolini et al. (2023) demonstrate that spillovers among
cryptocurrency, DeFi, stock, and safe-haven assets change over time as financial conditions change.

Factor spanning is also important. Liu and Tsyvinski (2021) find that standard equity risk
factors only weakly explain returns on cryptocurrencies and that different premia may be
attributed to technology adoption, network growth, and investor attention. It therefore follows
that substitution may alter systematic factor exposures rather than merely redistribute volatility.
Liu et al. (2022) identify cryptocurrency market, size, and momentum factors as common factors
driving returns, while Kogan et al. (2024) find that retail investors use momentum-like strategies
when trading cryptocurrencies but adopt more contrarian trading strategies in stocks and gold.
These patterns help to account for changes in exposures and return paths when constant-mix
rebalancing is applied.

Style Investing and Equity-Style Segmentation

The distinctions between Growth and Value investment styles are well known. Fama and
French (1993) document persistent differences associated with book-to-market returns, while

Lakonishok et al. (1994) attribute the superior performance of Value stocks to behavioral
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mispricing. Campbell and Vuolteenaho (2004) split retumns into cash-flow and discount-rate
components and find that Growth portfolios are more sensitive to shocks in the discount rate,
a finding that is consistent with their longer equity duration. Growth stocks generally have higher
volatility and are more affected by sentiment, while Value stocks are more closely related to
cash flow and are less exposed to speculative risk. It therefore follows that high-volatility
cryptocurrency substitution might have an asymmetric impact on the different styles.

Momentum and profitability also interact differently with Growth and Value portfolios.
Carhart (1997) identifies the role of momentum in cross-sectional returns, and Novy-Marx (2013)
demonstrates that profitability further distinguishes style exposures. Since cryptocurrency
returns can display strong trend persistence over certain periods, substitution effects may
depend on volatility and on the joint evolution of momentum and discount-rate sensitivity.

Portfolio Implementation and Rebalancing Effects

By selling assets that are performing well and purchasing those that are performing
poorly, constant-mix strategies bring portfolio weights back to their target levels. When volatility
is high and mean reversion is present, this approach can exploit volatility and thus improve
realized Sharpe ratios; however, in markets that are strongly trending or dominated by jumps,
frequent rebalancing can reduce performance and increase turnover (Perold and Sharpe, 1988).
In the case of cryptocurrencies with very high volatility, daily rebalancing connects return paths
to the process of restoring weights, so that Sharpe-ratio outcomes become dependent on path
dynamics rather than just on unconditional variance and correlation.

Liquidity also has an impact on the implementation process. Pastor and Stambaugh
(2003) demonstrate that liquidity risk is priced in equity markets, whereas cryptocurrency
markets introduce fragmentation, heterogeneous exchange depth, and funding dynamics based
on derivatives. Although large-cap cryptocurrencies are more liquid than smaller digital assets,
turnover and slippage remain important under daily rebalancing. Daily-rebalancing Sharpe-ratio
improvements should therefore be interpreted as gross of costs if trading frictions are not taken
into account.

Generally, when incorporating cryptocurrencies, one must consider non-normal returns,
conditional and downside dependence, volatility persistence, factor exposures, liquidity, and
the mechanics of rebalancing. These factors may vary between Growth and Value portfolios
since the two investment styles differ in volatility, factor exposure, and responsiveness to
economic shocks. Although most previous research has concentrated on relatively low levels
of cryptocurrency inclusion, less attention has been paid to large-weight substitution and the
way it interacts with equity style. This study addresses that gap by examining high-weight equity—

crypto substitution, incorporating Growth-Value segmentation, carrying out regional disaggregation,
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and implementing constant-mix daily rebalancing. It therefore focuses on structural rather than
marginal integration effects.

The Sharpe ratio is the main criterion used to evaluate substitution performance. Each
strategy that involves a cryptocurrency is compared with its corresponding equity or equity—
bond benchmark. The style differential examines improvements in the Sharpe ratio for Growth
and Value portfolios within the same country, year, and cryptocurrency environment. This
method examines whether replacing a large part of portfolio holdings with cryptocurrency
exposure increases portfolio efficiency on a risk-adjusted basis and whether the economic

effects of such substitution vary systematically across equity styles and regions.

Hypothesis

The hypotheses are stated in terms of Sharpe ratio differences induced by cryptocurrency
substitution.

H,, (No Substitution Effect): Substituting equity exposure with a major cryptocurrency
does not improve the Sharpe ratio of the relevant benchmark portfolio.

H,, (Substitution Effect): Substituting equity exposure with a major cryptocurrency
improves the Sharpe ratio in at least one region/style setting.

H,, (No Style Differential): Sharpe ratio changes from cryptocurrency substitution do not
differ between Growth and Value equity portfolios within a region.

H,, (Style Differential): Sharpe ratio changes from cryptocurrency substitution differ

between Growth and Value equity portfolios within at least one region.

Research Scope

The sample spans January 1, 2021, to December 31, 2023, a period marked by post-pandemic
normalization, rapid monetary tightening, elevated inflation volatility, and pronounced
cryptocurrency boom-bust dynamics. These conditions provide a suitable setting for evaluating
substitution effects because they include substantial discount-rate shocks, shifts in global risk
appetite, Growth-Value performance differentials, and cryptocurrency regime changes.

The period also captures meaningful variation in the risk and return of both equity styles
and cryptocurrencies. Although the three-year sample limits generalizability across all market
cycles, it provides a focused setting for examining large-weight equity-cryptocurrency
substitution during substantial macroeconomic and cryptocurrency-market stress. The study is
therefore limited to 2021-2023, the regional groups of Asia, Europe, and the Americas, and five

major non-stablecoin cryptocurrencies.
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Research Methodology

Data

Equity data from Eikon Datastream comprise U.S. dollar-denominated MSCI Growth and
Value Adjusted Price Indices for 15 countries, with five countries per region. By incorporating
dividends, these indices capture total returns from capital appreciation and income. This
adjustment is essential because Value portfolios typically have higher dividend yields than
Growth portfolios; unadjusted indices would mechanically understate Value returns and distort
Sharpe ratio comparisons. Adjusted indices therefore better reflect realized risk-adjusted
performance, while a common U.S. dollar numeraire ensures cross-country comparability.

Markets across Asia, Europe, and the Americas were selected using three criteria. First,
global significance: large, liquid economies representing substantial shares of global equity
capitalization, global GDP, and the investable universe covered by benchmarks such as the MSCI
All Country World Index (ACWI) ensure relevance for globally diversified strategies. Second,
comparability: MSCI’s uniform factor-based Growth-Value methodology minimizes cross-
country construction inconsistencies, allowing Sharpe ratio differences to reflect economic
rather than index-design variation. Third, structural heterogeneity: the sample includes
developed markets—the United States, Germany, Japan, the United Kingdom, France, Canada,
ltaly, and Spain—and emerging markets—China, India, Brazil, Indonesia, Mexico, Colombia, and
Taiwan. These markets differ in efficiency, liquidity, monetary policy transmission, investor
composition, capital mobility, regulation, and sensitivity to global liquidity and dollar funding.
Such differences may affect global risk transmission and cryptocurrency—-equity style interactions
across advanced and emerging financial systems.

Collectively, the sample provides a broad, economically meaningful, and regionally
dispersed representation of the global investable equity universe, supporting generalizable

conclusions for global and regional portfolios. Table 1 presents the selected indices by region.

Table 1 MSCI Growth and Value Adjusted Price Indices (USD), by Region. Each country includes
both MSCI Growth and Value indices; all indices are denominated in USD.

Region Countries
Asia China, Japan, India, Indonesia, Taiwan
Americas United States, Brazil, Canada, Mexico, Colombia
Europe Germany, United Kingdom, France, Italy, Spain

Bond exposure uses the USD-denominated MSCI Global Bond Index (131667) from

Bloomberg Terminal. Its broad global fixed-income coverage supports a conventional equity—



Equity-Cryptocurrency Substitution and Risk-Adjusted Portfolio Performance... 181

bond comparison portfolio. For Sharpe ratios, the risk-free rate is the annual average 3-month
U.S. Treasury bill yield in year y from Investing.com. Minimal credit risk and limited duration
exposure make it an appropriate near-risk-free benchmark for USD-denominated assets.

CoinMarketCap (2024) provides prices for Bitcoin (BTC), Ethereum (ETH), Ripple (XRP),
Solana (SOL), and Binance Coin (BNB). These major non-stablecoins are analyzed individually,
not as a basket, because volatility regimes and market sensitivities differ (Ji et al., 2019).

Equity and bond indices follow business-day calendars, whereas cryptocurrencies trade
continuously. To prevent asynchronous pricing effects, returns use a common business-day
calendar. Non-trading-day cryptocurrency returns, including cumulative weekend returns, are
assigned to the next equity trading day, maintaining a consistent portfolio rebalancing and
measurement timeline across assets. Daily returns are simple close-to-close percentage returns.

Empirical Analysis

The study uses a structured portfolio comparison with daily constant-mix rebalancing and
annual Sharpe ratio estimation (Perold and Sharpe, 1988; Sharpe, 1966; 1994). For each equity
index, four strategies are assessed: S1, 100% equity; S2, 50% equity and 50% cryptocurrency;
S3, 50% equity and 50% MSCI Global Bond Index (131667), and S4, 33.33% each in equity, global
bonds, and cryptocurrency. The cryptocurrency weights in S2 and S4 are intentionally high to
evaluate substitution effects rather than marginal inclusion. All portfolios are rebalanced daily
to maintain constant target weights. Let r;; denote the daily return of asset j on day t, and let
w; denote its target portfolio weight. Under daily constant-mix rebalancing, the portfolio return

on day tis calculated using the standard weighted-average portfolio retumn formula (Bodie et al., 2021):

]
Rpt = z Wj Tyt
j=1

This implementation implies that portfolio performance depends on the joint return path
of constituent assets under repeated weight restoration.
Daily portfolio returns are computed first. Annual return for portfolio p in year y is

calculated using geometric compounding of daily returns (Bodie et al., 2021):
N
Roy" = 12, (1 +Rp0) — 1

Where N, denotes the number of trading days in year y.
Annualized volatility is derived from the standard deviation of daily returns within the

same year (Bodie et al., 2021):
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O'ff;,ln) = Gdaily X V252

Where Oy, is the sample standard deviation of daily returns in year Y, and 252
represents the standard approximation for the number of trading days in a year (Bodie et al., 2021).

This approach ensures that annual return reflects compounded performance, while
volatility preserves the information contained in daily return dispersion.

The annual Sharpe ratio (Sharpe, 1966; 1994) for portfolio p in year y is defined as:

Where R, is the annual yield of the 3-month U.S. Treasury bill for year y.

Because all portfolio returns are expressed in U.S. dollars, the 3-month U.S. T-hill serves as
an appropriate risk-free benchmark consistent with the currency denomination of the asset universe.

Sharpe ratios are computed separately for 2021, 2022, and 2023 to preserve regime-
specific variation and avoid smoothing across distinct macroeconomic environments.

To measure the impact of substituting equity exposure with cryptocurrency, the Sharpe

ratio improvement is defined as:

d (4)

iy.c — SRSZ.i,y.C - SRSl,i,y

Where:

i indexes the country-style equity portfolio,

y indexes the year,

c indexes the cryptocurrency.

Within each region and style (Growth or Value), five countries observed over three annual
subperiods yield 15 Sharpe improvement observations per coin.

The hypothesis test is:
Ho: E[d®] < 0 vs Hy: E[d®] > 0

This comparison—hereafter referred to as “Test A”—constitutes the empirical
implementation of Hypothesis Hy, (No Substitution Effect) versus H,; (Substitution Effect), as
defined in Section 4. Statistical significance is evaluated using a one-sided one-sample t-test of

whether the mean Sharpe improvement is greater than zero within each region and style.
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To assess whether cryptocurrency substitution enhances risk-adjusted performance

relative to a conventional equity—bond allocation, Sharpe improvement is defined as:

4

iyc = SRsajiyc = SRsziy

i indexes the country-style equity portfolio,

y indexes the year,

¢ indexes the cryptocurrency.

The inference structure mirrors Test A. For each region and style, 15 observations per

coin are used to test:
Ho: E[d®] <0 v Hy: E[d®] >0

This comparison—hereafter referred to as “Test B”—constitutes an additional empirical
implementation of Hypothesis Hy, (No Substitution Effect) versus H,; (Substitution Effect),
applied to the equity-bond benchmark context. Statistical significance is evaluated using a one-
sided one-sample t-test of whether the mean Sharpe improvement is greater than zero within
each region and style.

To determine whether substitution effects differ systematically between Growth and Value
portfolios, a paired comparison is conducted within identical country-year—cryptocurrency environments.

For each country k, year y, and cryptocurrency ¢, the style differential is defined as:

Ak,y,c = dG,k,y,c - dV,k.y,C

where G and V denote Growth and Value portfolios, respectively.

Because Growth and Value Sharpe improvements are computed within the same
country—year—cryptocurrency cell, this paired structure isolates style-specific substitution effects
while holding fixed the macroeconomic and cryptocurrency return environment. Within each
region, these differentials are pooled across BTC/ETH/BNB/XRP/SOL, yielding n = 75 observations
per region (5 countries x 3 years x 5 cryptocurrencies).

This comparison—hereafter referred to as “Test C” — constitutes the empirical
implementation of Hypothesis Hy, (No Style Differential) versus H;, (Style Differential), as defined

in Section 4. The corresponding hypothesis test is:

Ho: E[A] = 0 vs Hy: E[A] # 0.
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Two-tailed one-sample t tests assess regional pooled Growth-Value differentials against
zero, reflecting no directional assumption. Despite common coin-year cryptocurrency returns,
daily rebalancing yields index-specific Sharpe effects via style volatility, dispersion, and time-
varying co-movement, supporting cross-market panel inference with shared shocks. Assuming
negligible costs relative to daily large-cap equity and major cryptocurrency returns, results
reflect gross-of-cost constant-mix performance; frictions may attenuate Sharpe gains and
economic significance. Rebalancing may induce turnover and volatility harvesting but stabilizes
target risk weights. Without it—especially at 50% substitution—sharp cryptocurrency moves may
cause drift, variance dominance, and allocation distortion; rebalancing preserves strategic design

through risk control, not performance optimization.

Results
Table 2 reports mean Sharpe ratio improvements, d = SR(S2) - SR(S1) for each

cryptocurrency by region and style (2021-2023); n=15 country-year observations per region—
style—coin). Reported t-statistics come from one-sample right-tailed tests of Hy: E[ASR] = 0
versus H,: E[/ASR] > 0

Panel A (Growth) shows positive Sharpe improvements. Asia supports all coins: SOL
(1.335), ETH (0.803), BNB (0.767), and BTC (0.539). Europe supports ETH, BNB, XRP, and SOL
(1.153), BTC (0.346) is marginal. The Americas support ETH, BNB, XRP, and SOL; BTC (0.341) is
positive but unsupported. Growth most consistently favors 50/50 substitution with SOL, ETH, or BNB.

Panel B (Value) is positive but uneven. Regional support follows: Asia—ETH (0.602), XRP
(0.453), SOL (1.091); Europe—ETH (0.477), BNB (0.511), SOL (1.070), with marginal XRP; and the
Americas—BNB (0.438), SOL (1.049), with weaker or marginal ETH and XRP. BNB is weaker in Asia;
BTC is unsupported across regions (Asia: 0.339) and least reliable.
Strategy 2’s 50% crypto weight makes risk crypto-dominated; low correlation alone is
insufficient. Improvements reflect 2021-2023 coin return-to-risk profiles and daily constant-mix
interactions, including path-dependent volatility harvesting. They identify coin—equity settings
where returns or rebalancing offset volatility. SOL leads, ETH and BNB follow, and BTC trails,
confirming coin-specific—not generic—effects.

Table 2 reports averages across three regimes. Weak or negative 2022 equity Sharpe ratios
coincided with weaker or adverse country—coin cells; 2021 and 2023 were strongly positive. Test
A shows average, not annual, gains in gross-of-cost, daily-rebalanced constant-mix—not buy-

and-hold—performance.
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Table 2 Equity-crypto substitution (50% equity / 50% cryptocurrency) vs. 100% equity,

by region and style

185

Panel A. Growth portfolios

Cryptocurrency Asia Europe Americas
0.539%* 0.346* 0.341
BTC
(1.949) (1.59) (1.27)
0.803*** 0.547%% 0.576**
ETH
(3.33) (3.29) (1.80)
0.767** 0.573** 0.580**
BNB
(2.43) (2.38) (2.38)
0.685*** 0.341* 0.467**
XRP
(3.17) (2.45) (2.05)
1.335%* 1.153** 1.202**
SOL
(2.58) (2.61) (2.31)
Panel B. Value portfolios
Cryptocurrency Asia Europe Americas
0.339 0.289 0.207
BTC
(1.33) (1.12) (0.68)
0.602** 0.477** 0.432%
ETH
(2.52) (2.26) (1.57)
0.563* 0.511** 0.438**
BNB
(1.70) (1.91) (1.86)
0.453** 0.274* 0.319*
XRP
(1.99) (1.63) (1.64)
1.091** 1.070** 1.049**
SOL
(2.17) (2.14) (2.03)

Note: Each cell reports the mean Sharpe ratio improvement ASR = SR(S2) - SR(S1), computed from annual Sharpe

ratios for 2021-2023 across five countries per region (n = 15 observations per region-style-coin). t-statistics from

one-sample right-tailed t-tests of Hy: E[AASR] = 0 versus Hi: E[ASR] > 0 are shown in parentheses. *, **, *** denote

significance at the 10%, 5%, and 1% levels (one-tailed p-values).

The benchmark sensitivity visible in Test A motivates Test B: adding a stabilizing bond

sleeve may change the return-risk mapping and make Sharpe improvements more uniform,

which is examined in Table 3.

Table 3 reports mean Sharpe ratio improvements, d=SR(S4)-SR(S3), where S3 is the

equity-bond benchmark (50% equity / 50% global bonds) and S4 substitutes one third of that
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benchmark into a cryptocurrency sleeve (33.33% equity / 33.33% bonds / 33.33%
cryptocurrency). Results are computed from annual Sharpe ratios for 2021-2023 across five
countries per region (n=15 country year observations per region-style-coin). Reported t statistics
come from one sample right tailed tests of Hy:E[d]<0 versus H:E[d]>0. It exhibits uniform
substitution effects. In Panel A (Growth), all five cryptocurrencies generate positive, statistically
significant mean Sharpe ratio improvements across Asia, Europe, and the Americas. Effects near
or above 1.0 indicate risk-adjusted gains from a one-third cryptocurrency sleeve under constant-
mix implementation. Gains include SOL in Europe (1.410) and the Americas (1.583) and XRP in
Asia (1.642); signs and significance remain stable across coins and regions.

Panel B (Value) contrasts with Test A: mixed equity-only evidence becomes uniformly
positive under the equity-bond benchmark. BTC improvements are significant in Asia (0.708),
Europe (0.529), and the Americas (0.539). Adding bonds and reducing exposure from 50% to
33.33% extends improvements across styles and regions.

Relative to equity alone, lower baseline volatility and a smaller sleeve limit
cryptocurrency’s contribution to total risk, allowing incremental returns and constant-mix
rebalancing to raise Sharpe ratios. During 2021-2023 with daily rebalancing, cryptocurrency
functions better as a balanced-portfolio diversifier than as a one-half equity substitute. Results,
gross of costs, do not guarantee annual gains or persistence under trading frictions, but provide

cross-market evidence across regions, coins, and styles.

Table 3 Equity-bond-crypto substitution (33.339%/33.33%/33.33%) vs. equity—bond (50%/50%),

by region and style

Panel A. Growth portfolios

Cryptocurrency Asia Europe Americas
0.782%** 0.555%** 0.642%**
BTC
(3.72) (3.19) (2.99)
1.049%** 0.781%** 0.917%**
ETH
(3.14) (4.73) (2.86)
1.071%% 0.816*** 0.912%**
BNB
(5.02) (3.00) (4.28)
1.642%%* 0.581*** 0.818***
XRP
(3.43) (3.62) (3.80)
0.964*** 1.410%* 1.583%**
SOL

(4.58) (3.30) (3.33)
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Table 3 (Continue)

Panel B. Value portfolios

Cryptocurrency Asia Europe Americas
0.708*** 0.529%%* 0.539**
BTC
(3.77) (2.67) (2.44)
0.975%** 0.741%% 0.805***
ETH
(2.82) (3.90) (2.97)
1.000*** 0.785%** 0.803***
BNB
(4.67) (2.73) (4.49)
1.534x** 0.545%* 0.702%**
XRP
(3.34) (3.10) (4.41)
0.864*** 1.361%%* 1.463**
SOL
(3.83) (2.93) (3.22)

Note: Each cell reports the mean Sharpe ratio improvement ASR = SR(S4) - SR(S3), computed from annual
Sharpe ratios for 2021-2023 across five countries per region (n = 15 observations per region-style-coin). S3 is
50% equity / 50% global bonds; S4 is equal-weight equity / global bonds / cryptocurrency
(33.33%/33.33%/33.33%). t-statistics from one-sample right-tailed t-tests of HO: E[ASR] = 0 versus H1: E[ASR] >

0 are shown in parentheses. *, ** *** denote significance at the 10%, 5%, and 1% levels (one-tailed p-values).

Table 4 tests whether the Sharpe improvement from crypto substitution is larger for Growth
than for Value within each region. For each country-year-coin cell, the style differential is
computed as (dg-dy) = ASRgoun — AASRyawe and then pooled across BTC/ETH/BNB/XRP/SOL (n =
75 per region). Because there is no requirement that Growth must dominate Value a priori, the
tests are two sided and the table reports 95% confidence intervals for the pooled mean.

Panel A (Test A; S2-S1) shows Growth’s strongest advantage in Asia (M = 0.2165, very small
p value, 95% ClI [0.1453, 0.2876]); across countries, years, and coins, equity—crypto substitution
raises Growth’s Sharpe approximately 0.22 units above Value’s. The Americas show a smaller
supported advantage (M = 0.1444, 95% Cl [0.0238, 0.2650]); Europe is positive but nonsignificant
(M = 0.0678, 95% Cl [-0.0117, 0.1473]).

Panel B (Test B; S4-53) shows the same regional pattern at smaller magnitudes: Asia (M =
0.0861, 95% CI [0.0216, 0.1506]) and the Americas (M = 0.1122, 95% C| [0.0200, 0.2045]) favor
Growth; Europe is nonsignificant (M = 0.0373; Cl crosses zero).

Style dependence is regional: equity-only and equity-bond benchmarks favor Growth in Asia and

the Americas; Europe appears style-neutral, although both styles may benefit, especially in Test
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B. The smaller Test B gap, particularly in Asia, is economically coherent: reducing crypto from 50%
to 33.33% in an equity—bond mix dampens style-specific volatility and comovement while Sharpe
improvements remain broadly positive.

Table 4 tests improvement differences, not post-substitution Sharpe levels. Pooling
correlated coins under common crypto return environments implies cross-market asymmetry, not

75 fully independent draws. Observed asymmetry consistently favors Growth.

Table 4 Growth-Value style differential in Sharpe improvements, pooled across cryptocurrencies

Panel A. Style differential for Test A (ASR(52-51): Growth - Value), pooled across coins

Region n Mean (G-V) t-stat p-value 95% ClI

Asia 75 0.2165*** 6.0627 5.18e-08 [0.1453, 0.2876]
Europe 75 0.0678* 1.7003 0.0933 [-0.0117, 0.1473]
Americas 75 0.1444** 2.3851 0.0196 [0.0238, 0.2650]

Panel B. Style differential for Test B (ASR(S4-53): Growth - Value), pooled across coins

Region n Mean (G-V) t-stat p-value 95% Cl

Asia 75 0.0861%*** 2.6615 0.0095 [0.0216, 0.1506]
Europe 75 0.0373 1.4199 0.1599 [-0.0151, 0.0897]
Americas 75 0.1122** 2.4239 0.0178 [0.0200, 0.2045]

Note: Within each region, (ASR Growth - ASR Value) is computed at the country-year—coin level and pooled
across BTC/ETH/BNB/XRP/SOL (n = 75). p-values are two-sided; 95% confidence intervals are for the pooled
mean. Significance: * p < 0.10, ** p < 0.05, *** p < 0.01.

Discussion

This study reframes cryptocurrency allocation as equity—crypto substitution, not marginal
inclusion, and tests large-weight effects on risk-adjusted performance by Growth versus Value
across Asia, Europe, and the Americas. Daily constant-mix effects are positive but vary by
benchmark, coin, style, and region; interpretation uses risk-budgeting, factor-substitution,
behavioral, and dynamic-rebalancing mechanisms.

Test A (S2-S1; 50% crypto) yields heterogeneous gains, especially for Value portfolios
and BTC in some regions; Test B (54-53; 33.33% crypto within an equity—bond benchmark) yields
uniform gains across regions, styles, and coins. At 50%, crypto dominates volatility, demanding
offsetting excess return and equity—crypto rebalancing. Test B lowers this hurdle because bonds
dampen volatility and the smaller sleeve reduces the denominator’s volatility cost. Under
mean-variance and risk-budgeting principles, diversification depends on return, correlation,

weight, and replaced-asset risk.
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Substitution reduces regional market and style exposures while adding crypto-market,
size, momentum, liquidity, network, and investor-attention exposures (Liu and Tsyvinski, 2021;
Liu et al., 2022). Higher Sharpe ratios may reflect rewarded crypto-specific systematic risk rather
than factor-neutral alpha; factor regressions must distinguish exposure changes from residual
performance.

Coin-specific effects emerge in Test A: SOL—and often ETH and BNB—generates the
strongest, most consistent gains; BTC is least consistent, especially for Value portfolios and the
Americas. At large weights, Sharpe reflects sleeve return-to-risk profiles and daily weight
restoration: weak performance or unfavorable equity co-movement limits gains, whereas
stronger performance or rebalancing interactions raise them. Investor attention, momentum,
and speculative demand may explain differences (Kogan et al., 2024; Liu and Tsyvinski, 2021),
but rankings are sample-specific, not permanent.

Low correlation alone is insufficient. Constant-mix outcomes are path-dependent and
include a rebalancing premium or penalty (Perold and Sharpe, 1988). Daily rebalancing sells
crypto during persistent rallies, sacrificing buy-and-hold upside, and buys during declines,
increasing exposure prematurely. With relative-return reversals, it buys weakness and sells
strength. Thus, gains are gross-of-cost constant-mix outcomes, not universal buy-and-hold
evidence; this matters especially when Test A’s crypto sleeve dominates risk.

Test C finds Growth exceeding Value in Asia and the Americas, with style neutrality in
Europe. Baseline volatility, trends, time-varying equity—crypto co-movement, and market, sector,
profitability, investment, momentum, and value-factor exposures may alter crypto’s marginal
Sharpe effect. Shared risk-appetite, liquidity, narrative, and momentum sensitivities may raise
Growth—crypto co-movement during risk-on and risk-off episodes. Stronger Growth results do
not imply lower correlation; realized crypto returns and rebalancing apparently offset covariance
costs. The Growth-Value gap narrows in Test B because lower crypto weight and bonds reduce
style-specific volatility and co-movement effects.

Prior studies find modest crypto allocations improve risk-adjusted performance (Platanakis
and Urquhart, 2020; Symitsi and Chalvatzis, 2019), but benefits are time-varying, allocation-
dependent, and weaker during equity stress (Bouri et al., 2020; Conlon et al.,, 2020). Global crypto-
equity-debt diversification is possible, but spillovers vary with financial conditions (Jayawardhana
and Colombage, 2024; Ugolini et al., 2023). Higher average Sharpe ratios do not establish downside

protection or universal safe-haven status. Thus, the results extend rather than contradict prior work.
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The contributions comprise large-weight substitution, where mechanics and frictions
matter; regional and style disaggregation; coin-level analysis; and linkage to daily constant-mix
implementation, where assets and rebalancing jointly shape outcomes.

Nominal crypto weights may understate total risk. Investors should assess marginal and total
risk, evaluate each coin against the policy benchmark, impose coin-specific limits, and stress-test
drawdowns, higher equity—crypto correlations, and alternative rebalancing frequencies. Transaction
costs, bid-ask spreads, market impact, custody, taxation, liquidity constraints, and turnover must be
included before gross Sharpe gains are deemed implementable.

Policymakers, regulators, and product providers should disclose crypto’s volatility and
tail-risk contributions, claimed benchmark, rebalancing rule, and liquidity and cost assumptions.
Coins’ differing volatility, liquidity, behavior, and factor exposures preclude homogeneous
treatment. These governance and disclosure implications neither assess systemic financial risk
nor specify an optimal regulatory framework.

During 2021-2023, disciplined constant-mix substitution was associated with higher
average Sharpe ratios across many region—style settings, most robustly within diversified equity-
bond benchmarks rather than 50% direct equity replacement. The results do not establish a
universal crypto safe haven, permanent coin rankings, or optimal experimental weights; they

remain regime- and implementation-dependent.

Suggestions

Several extensions would strengthen realism and robustness without changing the
substitution framing. Effects vary across benchmarks, cryptocurrencies, regions, and equity styles.
Test B suggests smaller allocations in equity-bond portfolios may be more reliable than
replacing 50% of equity, although the tested weights are not optimal.

Gross-of-cost daily constant-mix results assume low costs. Future research should
estimate turnover, apply coin-specific costs of 5-50 basis points per trade, recalculate net
Sharpe ratio improvements, and test weekly or monthly rebalancing. Persistence would reduce
concerns about high-frequency “volatility harvesting.”

Nonnormal, heteroskedastic returns require supplementing Sharpe ratios with maximum
drawdown, conditional value at risk (expected shortfall), or Sortino ratios. Worse tail outcomes
would qualify the conclusions; persistent downside-risk improvements would strengthen the

diversification evidence.
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Although assigning weekend returns from continuous cryptocurrency trading to the next
business day is reasonable, synchronized timestamps could alter sequencing, covariance,
turnover, and path-dependent Sharpe improvements.

Managers should assess total risk contributions, set coin-specific limits, use actual policy
benchmarks, stress-test crashes and higher equity—cryptocurrency correlations, incorporate costs
and turnover into rebalancing frequency, and report downside-risk metrics. These extensions
would show whether substitution effects survive implementation assumptions, calendar

conventions, and tail-risk evaluation, thereby strengthening external credibility.
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Analysis, etc.) use TH Sarabun New font type, 14.
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The entire length of the article; including the abstract, should not exceed 16 pages of

B5-size paper (18.20 X 25.70 cm).

Required Components of a Research Article
1. Title

2. Name(s) of Author(s)

3. Organization

4. Abstract

5. Background and Significance of the Research Problem

6

7

. Research Objective(s)

Scope of Research: The researcher must stipulate the breadth of the study,
which can influence the scopes in research problem, content, population and sampling,
duration of data collection, area, variables, and data analysis.

8. Hypothesis (Optional): A hypothesis is the author’s supposition which needs to
be tested and proved.

9. Research Methodology: The summarization of the entire sequences of means
to acquire the answer for research purpose, such as, tools and equipment, data
collection, data analysis and related statistics, and so on.

10. Results: This part features the entire consequence of the research method
and hypothesis testing in each issue. It needs to be written precisely, which may contain
tables or explanative illustrations in an appropriate amount.

11. Discussion: In this part, the researcher must evaluate the research results.
The discussion must answer whether the facts obtained from the research results are
consistent or contradictory with the hypotheses, theories and frameworks, or other
researches, and whether there are any conflicts between the results and those theories or
frameworks. If yes, the researcher needs to provide the reasons for such contradictions and

find additional evidences to support the possibilities of such results.
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12.1 Suggestions:
12.1 Application: The researcher(s) must answer these questions.
- How do the results and findings satisfy the research objective?
- How beneficial are the results regarding the backeround and signification
of the research problem?
- How can the results be utilized?
- Limitations.
12.2 Further Research: The researcher(s) must answer these questions
- How can the results be developed and improved in further researches?
- How can the results be developed into a longitudinal study, or how they
can be extended to other field of researches?
13. References: Use the reference citation in APA (American Psychological Association)
Style as shown in JAEMS website:
https://kuojs.lib.ku.ac.th/index.php/jaems/SubmissionsArticle

Required Components of an Academic Article
1. Title

Name(s) of Author(s)

Organization

Abstract

Objective(s)

Theory and Academic Principal

Discussion and Conclusion

G N o kR LN

References: Use the reference citation in APA (American Psychological Association)

Style as shown in JEMS website: http://kuojs.lib.ku.ac.th/index.php/jems/SubmissionsArticle
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O This research is exempt from ethics review, for the following reason(s):

[ }Aralysis of secondary data that is publicly available, or data that has been

de-dentified or anchymized (Anonyrmized Data)
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respondents
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