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Abstract

This research is a quantitative research and for the formal study of digital accounting. The success
of the study and analysis of digital accounting data that was successful in checking the history of Surat Thani
accounting employees. The sample group was 385 accounting employees from the examination of the formula
of the engine used is closed-form efficiency. The data were analyzed with descriptive statistics and inferential
statistics, including investigation and standard analysis, correlation coefficient of research and multiple
regression analysis.

The findings revealed that overall digital accounting competency was at a moderate level. Work
experience had the highest mean score, followed by accounting information retrieval skills and proficiency in
accounting and business software. Work success, overall, was rated at a high level, with job satisfaction
receiving the highest score. Multiple regression analysis indicated that all aspects of digital accounting
competency, except ethics and attitudes, had a statistically significant positive effect on work success. Among
them, proficiency in accounting and business software exerted the strongest influence, followed by
understanding digital tools for data security, work experience, accounting information retrieval skills, and
accounting professional knowledge, respectively. The results suggest that technical skills and effective use of

digital technology are key factors that enhance the efficiency and success of accountants in the digital era.

Keywords : Digital accounting competency, Career success
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FBnsguildAanisguuuazaan (Convenient Sampling) tnadaan ldaniuuuasuaialugiluuy Google Forms

' o ' '
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Anndanaila (Close Ended Questions) anstusiuuaaun uduluuunnsdqudszunniAn (Rating Scale)
AALNNNIEALANNIILLL Likert Scale 5 AU

o a o %

FOUN 3 uuLaUANNEATLAINANTAlUNNIINTRININUTTyT A1uau 5 Autlsznaudan 1)
v o v k7 o ° ¥ v dl o v v ¥ ° ° ¥ ¥
ANUATININTBNU FasmedaAInINaIuau 4 48 2) Arunisidungensy dantadeA1ninanuau 4 4a 3) A

=< o v ¥ ° ° k7 k% ¥ v ° v v k4 o o ¥

AN larewl daRaadaAininanulu 4 4a 4) Auanninautihluniminey damaderininanuiu 4 4e
5) Arunsussquiunigandia dasaadaaininanuan 4 48 GeiludnsuzAiainiaieila (Close Ended
Questions) ANEZLULAALNNTULLLNIATdI UL TN uAN (Rating Scale) dauningzauAINuLiiuld Likert
Scale 5 EAL

wuuAeuDINAanA 2 uazaaui 3 1unniiasyideyaanssnuznenaiydaaiandenase
AugFalunevInaeeInine T Fludwmdnganuen i e lduuuasununianwasiuunusmsdan
Uszannidn (Rating Scale) InanisinuuainasinislinzuuiAneuedLLLgaeUnN (Taen 9dadins was §

o

AN anTenTtyen, 2567) Aad

JTALATIUL 5 MuNEde AMAALiueeflusTALNINNgR
JTAUATULL 4 uNIEDN ANARATILeL lusTALINAN
JeALATIUL 3 uMNEdg ANARLIuaL lusTALLuNAI9
JEALATIUE 2 uNnada pNAnLiuet lustALRY
seALATIUE 1 uNnada mmﬁmﬁu@gﬂmzﬁuﬁ@ﬂﬁm

'
A e a

Tnanoeinisuiaziuklduannisuisgaauuudunsniadis (Class Interval) ATNAEIBIATUUUEINGAAD 5 LATHN
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AZUUUANRALIENINN 3.41-4.20 el HaawAsiuat/luszauuin
AZUUUANAAETENINN 2.61-3.40 nunady HanuAawiuelusziulunans

' dl 1 =X = a =3 1 o Y
AZLUUANRAETENINN 1.81-2.60 BNIEDN mmmmmuﬂg‘mimuu@ﬂ

a =3 '

AZIUUANAALTENINN 1.00-1.80 uanede HAdnuAnwivey lussduiasngn

'
aAaa o a

RAUN 4 dalaualurawNLINUANTIIUEN NN TAA A NdINa s A NdFa luN199 U8
o o o o s A o = . pry vy
win Uy lusawdngsu) el anwazuuuasuariduiuudateida (Open Ended Questions) i liiEnay
uuugaunnlauansauAniutalauaLusiRuANINgafuaNITauEn1enaydaaandenasanudFali
neveuTesnin I una aswdnganu ) fanil

3.3 ANNITRNUARIAUNINLATRINE

a

3.1.1 ANASNTLTAYNT (Content Validity) 28quuuaaunIx lHfun1snsaageuine fnaannqm

q

o 1 dJ va o/ dld a v 1 v o o o "
[uaw 3 v AelanatsnasatagunaaulsiAne Tnatlsziduanuaenndassuddamniniudnnszasd
199NIRAUANNATHAINABAARBITT I TR A NALTRUsEaA (Index of Item-Objective Congruence: IOC)
HANTATIRARUNLINHAITI9521914 0.67-1.00 et/ luinasaeniuldniuinusiaesiaen anlizdiyauazg
A1 ATeNTtyen (2567) 3.1.2 AanaLEiadu (Reliability) 109uUL40U0N ”Lo%’fi*umimqwmuimﬂﬂ’ﬁwmmuﬁ“un@;m
FinRe1911984 (Try-out) 119U 30 AL ANNHUNINITIATIZHMIANGNL T2 @NTuaan 1 T1a9ATaNLNA (Cronbach’s
Alpha Coefficient) HanN133LATIZHNLIN WLLARLANALLLTBRATERANANNTIRINNGTL 0.95 LAZLULABLDNNAA

A A o 4o T ' ' A A Al v A o o -
waRINH AT 0.97 BIHAININNGT 0.70 wansdATesianldiA e siuluszaLge anunaed

1031aEN By Tuargni Anilaeiy (2567)
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nnsadafadldatfinediassidayansludnssnunuaziiseuniu Ineafindanssniun laun

a

a

ALeAE (Mean) wazddillenilunInsgIu (Standard Deviation) dmstiesunadnwusinliresdeys dausnais
auu laun dulsc@nsanduiusanaivasdu (Pearson Correlation Coefficient) taRiasnzipNdNWUEszIdng

Aautls uazn19diAsnzinnneanyAns (Multiple Regression Analysis) Ll@N AR LANHAFIULAEWEINTD]

d9

Aaa o

AYNANLFA N9 UTBININNLTE TN ANITOUENNNN Ty T AR YA A UGN
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o ]
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A1519 2 HANTIATIZT ANRAT LATAITENILLNNATIIUIBIANITDUEN NI LTy TAAT ATINTINATTYT T

Faning Iyl
ANTTOUSYNNFUYTAANG x S.D. STALAMNAALIL
1. ANUATIENLITULASTIALAR 3.24 0.80 unans
2. frupnufAeafiieandoyd 2.95 0.62 unang
3. AnwinsensAumdayaniainyd 3.51 0.67 11N
4. gumnugrungn lung Tl sunauinyd 3.46 0.75 NN
wazldsunsuniagsna
5. putlszaunisndlunianeu 3.62 0.60 1N
6. srumsdnlaeiesiernrialunisineanuaense 3.29 0.65 1unang
dayan atinyd
Tazsan 3.34 0.68 1hunang

ANFNTN 2 WLANAANENTTATIZH ALeAE wazddulatIUuNIATIIUIEY ANTTOUENNNTLITYTAAYA
o o o o s = a P \ o — A a
2N Ul T ludndnga g fant Inenwsandaaased lusrAutiunane (X = 3.34) Wefansaduse
auiFeearAuanAtinidudes laun Audszauntsallunisvinau (X = 3.62) agfluaiugegn sasainnne
AuineEnIsAuNdeyan1eiyd (X = 3.51) uaziruaananisnlunisldllsunsninyduasidsunsuniagsnia
el o o Il v £ ‘ﬂl =l aa o o [ v o = el
(X = 3.46) mnaay gausunisdilapsesiiafarialunisinmaiiudaendadeyan1aiyd (X = 3.29) uas
v o a - 1 o 1 o tﬂl v Q./d‘ o a = o aa tﬂl
UATILNLITULALYIAUAR (X = 3.24) ag luszAvlunatatuiy s upufingaiudsandeyaiaAeas

FANNAR (X = 2.95) AMNANAL

A1519 3 HANTIATIZH ANRAT uazdITELLNNATTIUIEIAINA1EA N s ueeswineulyEly

RT3
anugusalunisinnuraswinanwind x S.D. szfm-:a'm
ARLAY

1. AUATUNINTBIY 3.64 0.70 1N
2. Frunaifuizensy 3.51 0.65 1N
3. AuANanalaeg9y 3.67 0.76 1N
4. fupuinantilunn9vinany 3.63 0.67 1N
5. AunNTUsIgMNNEANNEES 3.46 0.67 NN

59N 3.58 0.69 N

AMNAIIN 3 WLITHANITIATIZH V‘]I’WL’Y}'?VEI LL@Z@QULﬁﬁI\?Luqumiﬁ’]u"ﬂ@\‘iﬂqqﬂﬂo’]L§Q1uﬂﬁiﬁqﬂquﬂﬂﬂ
o o o o '3 = v 1 o byl = v &0 o
Wuﬂ\ﬂuum&lﬂummmqmwgiﬁ’m I@F;IJ’]’WW?'JNLL@Z?’]EI@TLA@%IJI‘LA FEAUNIN (X = 3.58) TAYTENHARNE AN AL

Aedganun e At Auasutanalanessu (X = 3.67) 5898918 TUANNTNTBNY (X = 3.64) A6
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dansua i lun1svineu (X = 3.63) sesasunmuniailuiaeniu (X = 3.51) uazAedeilasign Ae

AUNNTUTIRINNNANNENSA (X = 3.46) ATNANAL

A1519 4 LARIILATTUAN U AN anduiusaaasionilsnnaa Pearson Correlation Coefficient Wilan19m39a4a1

Reulansiiia Multicollinearity

o (=3
AANNALEA
Tu
sl X))  (Xy) (X,) X) (X (X,) N15YN9U
WRINUNIY
Utyd
ANUATTENLTTOLLALITALAB (X1) - 429 533 B04**  .460*™  B57* .486**
AuANFRE LRI TNITYT (X,) - BAT™ 460 188**  483* 470%
AuwinsensAuMNdayan ity ®
- 533**  B96**  .550** .614**
(X,)
pruANaINnTn luns il sun
o _ - 336 436 690"
ayguaclilsunsunnegsna (X,)
pulszaunisadlunisvingu (X,) - 260* B577
punsdnlalATealananalunng
Snwnanndaensitdeyaniatind - 659+

(Xg)
AMHNASALUNIFINIUTR

WinauLITyd

*FoladAtyn19aianazau 0.01

AINAI3 4 N199LATIZUANE N e AN AN AN UTUR9F LT PNNAT Pearson Correlation Coefficient

= A a X . X Ve a o = o co o Al g v a
L'W'E]ﬂ']?[ﬂ?'l@@'ﬂllNﬂui‘ﬂﬂ’]ﬂﬂﬂ Multicollinearity W21 [?]QLLﬂi"ﬂ'&?:ﬁnﬂmQNﬂ']qﬂﬁﬂwuﬁﬂuiui‘gmﬂmiﬂﬂ@lﬁmm

1Touun Multicollinearity i EIWEUERSERININIINARDLNAAIEIAT Tolerance WAZAN VIF
|3 % A
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M99 5 LAAINANTALATZH N130AneeEadusiens ENTER Wan1samadauReulanisiia Multicollinearity

Fruds i lunisnagan Collinearity Statistics
(ANFTOULNINFL YT AANA) Tolerance VIF
(Constant)
AIUATIUNUIIULAZT I AUAR 522 1.916
R LTI ok TG BN ol 548 1.825
ANUTINEENNIAUMN TR AN 9LTTYT 376 2.658
s NI luns U sunsutinyduas T sunsumnegsna 619 1.615
% o
Autlszaunisndluniinenu 532 1.881
£ £ dl A aa o [ o Y
unsdnlaresiiananalunsinwANlaeaitdeyania
o 542 1.844
A

INANT19 5 WAAINANITIATIZHAINDANe8TIL&U (Linear Regression Analysis) #2838 Enter 1ile

dsziliupnnumnnzanaasdaulsdasslunisdngniswmaed wudn Tifisaulslafien Tolerance sinaulndgue @
wans LRI Fausdasvrianiaimanudludase e LL@xiﬂLﬁmﬂmuwauzﬁ“uﬁuﬁwmm (Multicollinearity) An VIF

¥ v

19969u1sBassNANTENINN 1.615 - 2.658 Tvat lwnusimaeniulauasldis@ninauddanaesdaya tie
=

a o

WansnunAduLlscAnsanduius (Correlation Coefficient) 1a9saulsdaszuAaz AU lUANITOUEN NN TAAYA

v o o o

Ausaulsaun An Anud e luniavinauaaswtine i wuddanuduiusidwane drefldad1Aynieas

o

=)

o &

926111 0.05 TpaNA1ANNANRUFae 11T 0.470 — 0.690 AAULIBATLNUINIIATIZIITLNBLAYE ANUATIENLITIO

U

'
o a = o

% a v v a = v [ v v o a v
LAZNAUAR (X,) ANUAIMNFINEANLITITWLILYT (X,) AMUNNBENITAUNITAYANINULYT (X,) ANUANNAINTO U

al

nsldlsunsuriny@uasTdsunsuniegsia (X,) Audssaunisaflunisingu () wazsrunisdnlawesasiianana

o A

lunnsineannlsesadadagyaniainyd (X,) Sananisnmaaaudinantududidaulsbassnaiuiianunias

o

wazinnnzanfazindgnisiinssiannisonnaanynns (Multiple Regression Analysis) tiva ldweansnl

o o

ANAFA NI UIBIN UL T AT agen e Fal (V)
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A1519 6 WAANHANITILATITYINITNADBENY AN (Multiple Regression Analysis) 184AINENFATUN19911911U 284

o o

Wﬁmﬂuﬁm&mummmmwg?’mﬁ(\() rnuFauLlsBasTnAu

Unstandardized

Standardized
o : Coefficients
Aaudsildlun1snagau Coefficients t Sig
Std.
Beta B
Error
(Constant) .010 112 0.89 .000*
AUATIEUITUUATTIAUAR (X,) -198 -145 025 -5.721 858
ANUANNFN N ALRTNTWITYT (X,) 006 006 032 0.178  .000*
AUTNEENIIAWINTaLaNNITYT (X,) 162 142 .036 3.981 .000*
Aruauatunsnlunisldllsunsuinydias
- 456 .355 .025 14.320 .000*
Tilsunsunnegsnia (X,)
putszaun1sndlunismingu (X,) 315 310 034 9.158  .000*
sunisidnlaresiiafanalunissneainu
.396 .359 .031 11.654 .000*

Uaandadanani1etioy® (X)
al o 6

R=.874,R2 =.763, Adj-R2 =.759, SE = .28861, F = 202.874, Sig. of F =.000**, P < 0.05*

o o

TgNATYnan AN Tiazsi 0.05

o

AINA9N 6 HANNIIATIZINNTOANRNYANILAAS LN aNTInUENIINIsTiTyTRanalusiuAng

a v o
(7

a v a = % o g ¥ v o v
WNeafuATiwninyd swinernisAumdayanieind sruanainisalunisldldsunsuiin@uasilsunsunig

A aa

a U o v k7 d‘ o o o v o a
q7n9 Audszaunisndlun1aineu uwazaiuniadnlalasasiiana @sl,umiim:mmmﬂmmnm@g@mmmm

asnaldeuansanudnialunisneuresniinewinyded sl dud 1Ay nea i@ 1ueNA 1 UaTaUITULAY

2

ViAuAR LNy anenaimsunagneiibtdAty nadnsaananazianliifiudnanssousidanatiauaznisd Jicn

]
0 o A

WNeaadeaiuanng Anuansnsumalulad uazdszaunisninisineu iuladadrdndosesunanangisa

o

Tunsvianuaeantineuinydlugananaldetiedaan

o o v

HANTINARDLANNAFININUIAEY ANTTOUENINNITLTYTAATA A1uasseussiLazyiAuAf luding

o

TnemsesamudTalunivineuaeswineuiyded1efied)

o v

WUNNATH LF1A99ULTTULALYIAL ARAZLTIU

'
o [ % al o

& Py o LA A A A o a = = o &
Wuﬁqu@qﬂmWﬁmﬂL@?N@ﬁ‘q\?V’]Q']NH’]LT@G@%@QQT']“HWUQJT (GIREE RE) Q_J“ITSLHW?ZU?N?']?"]JQNJW,QSGO) [153p+

<

ABAARBINLNIUISEUBIANTNT WONBNTIUATATUE (2565) VG Tohls mzﬁ"ﬂwm:ﬁqnzﬁmﬁumu"m'lummﬁuméu

v ¥ a = v A 1 @ dl a o v (% a e oﬂd‘ =
mmmwmlmm‘nwum‘ﬂ ag19lsinu LN‘ﬂL‘]_EI‘EI‘LIL‘VlﬂUﬂU@N??ﬂuz@un]ﬂHZﬂ’]?ﬂ{]U[51LL@xﬂﬁ‘Z@Uﬂ’]ﬁ‘msﬂ\iﬁJ

ANNANNUSINRTATLNARNSUDINIUNINNTN AFUNLINHENTNAABAIINELFA1UN1IN 19 UATALAUN9

o

(Kavanagh & Drennan, 2008; Bandura, 1997) A4t aqlalenaseniuansfigiu H,

aaa

m@miwmmu@uummummﬂm mmmu”‘wwmiumm AR é’ﬂumwilﬁm

o o

= = o
°]J’1°T]‘W T N

o

ANANNUSUAZAIN AT LNFaANdTa lun i ueswine et d Ay neadangesuaanu

'
a

esiusasay 95 (p < 0.000: B = 0.006) mﬁ@uiﬁl,ﬁuﬁqmmzﬁwﬁmmmﬁugmmwimqﬁ TN IWiintinyd

v
o ISl

arnsnlunuldetiagnieaninninsg e Tnwasa N dns AU eeAns Nan1sIdtlaenAdes
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Abstract

The objective of this research was to develop and to validate the consistency of a causal model of
risk perception affecting consumers decision to purchasing OTOP products in Khon Kaen Province and to study
the influence of risk perception affecting consumers decision to purchasing OTOP products in Khon Kaen
Province. The population is people who purchased OTOP products in Khon Kaen Province. The sample
consisted of 400 people who had previously purchased OTOP products in Khon Kaen Province. The instrument
used in this research was the questionnaire and structural equation model was used to analyze causal
relationships to find the path of the causal influence of the variables consisting of 4 components 1) Brand Equity
2) Service Quality 3) Perceived Risk and 4) Purchase Decision. The results of the research showed that the
causal relationship model was developed in accordance with empirical data and considered by Chi-
square=96.463, df=119, p=0.968, CMIN/DF=0.974, GFI=0.915, AGFI=0.987, CFI=.911, RMSEA=0.018 and
SRMR=0.022 The final was predictive coefficient of 0.82. The results of hypothesis testing showed that the
confirmatory factors of the brand equity, service quality, perceived risk, purchase decision customer had
positive influences on the decision to purchase OTOP products. The perceived risk has the most direct influence
and service quality has the most indirect influence on the decision to purchase OTOP products through the
perception risk component and to be able to use the research results as the basis for planning, developing the

key elements that affect the decision to purchase OTOP products.
Keywords : Brand Equity, Service Quality, Perceived Risk, Purchase Decision
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3. 9 EN1TANLUUNITINE
3.1 NFEUIUNITURLIBNITIRANNANFAIDEN

dszgnsnlflunnsideasell dludnirededuilanat ludsudnaauunu usitiasanlinsuaiuu
dszgnsNuueu AsA M angueaatinalunstin ldnsuanuaulszansfiuiueu (Infinite Population) Tngl
1qns n =Z°/4e” = 1.962/4(0.05)° = 384 fiaaeing NIzALANTENIU 95% Fadelfvinnnsdssunmunisngusianting

d o - « oy 4 4 "
w400 Au iellasiuaauBianaialunisfiudeyarieanninuaainadeuainnisaauutigaunxwas 1 ls
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o))
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e Il IuNAfaEN9ATLANNANLIU 400 AL (Aagn aRaeiityan, 2561)
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al.(2019), Van et al. (2022), Caldito et al. (2022) a7u431 20 48 2) A9 liLENg TnedszgndldArainann
LUIAALAZINUINEIIDS Tsai and Lin (2022), Khan and Abideen (2023), Eryigit and Fan (2021), Liao et al. (2022),
Suseno et al.(2024) A1191 18 98 3) mﬁuimﬂm?ﬁ'm TnedszgnaldAn naInuuIRnLAzINUIAEY8Y Alviyendra
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=0

@eneld (Reliability Coefficient) IneA8n13AUIMM89ATEULNA (Cronbachs Alpha Coefficient) wudn dam1anu
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=
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3.4 MIAUSIUTINTBYA

v o

¥ o a =3 ¥ ¥ ¥ dgj a % o o !
Aagldnutiuniafumumndeyalnglfuuuasuniu andinetedudnleneludmdnzeuuiu tny
r—‘al/ a < 1 ! o 1 ?/ o 1 o 14 o =3 ¥ ] A
nsasiuf lunsivdeyanguiaetnamuduneunisgusinadeinimuald lunisdnivsusndeyadeauman
WOWAIAN - UL WA, 2568 sanszazina lunisiiudeya 2 e Hfpauuuuasunin 400 AW waztiily
Amsviitayanisadssiell
3.5 @0AN L luN15Ia8
a o zj/ dyQ Y v ° @ o ¥ a ¥
s luaielidnmsideyasaaldsunsudniagy waziauedeyadisusseny Usznaudoy

ANANND AnFREaY LATANATIRYNIY (Inferential Statistics) THn153AsziRNANRLSITIAWRLREINENENS
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AGFI, CFI #iA31NN91 0.90 Wa¥A1 RMSEA waz SRMR HAntiasndn 0.05 Geaanpdasiviunaaunislnseaing

(faen Anilmehinyan, 2562)
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uaziisneldaglugas 10,001 - 20,000 um F41uau 148 au Anidlufeuas 37.00 Tnadaulnn Tedudnlenad
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sFUNN ABAY 4.19, S.D. = 0.884 uazAnuAunIsienlaldgnAntlusaynnaatluszAunin FnLaRE 4.16,
S.D. =0.886
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Wef&4% (Pearsons Product-Moment Correlation Coefficient) liNaN13/A39248L1aAN AL a9A WA Aua84ns
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Abstract

This study aims to examine the impact of Environmental, Social, and Governance (ESG) disclosure, both in
overall terms and by individual dimension, on firm value, return on assets (ROA), and return on equity (ROE) of
companies listed on the Stock Exchange of Thailand. The sample comprises 139 listed firms that disclosed ESG
information in the Bloomberg database during the period from 2021 to 2023, yielding a total of 250 firm-year
observations. Multiple regression analysis was used for data analysis. The findings indicate that overall ESG disclosure
has a positive effect on firm value (Tobin’s Q), ROA, and ROE. When analyzed by dimension, environmental (ENV)
disclosure is positively associated with firm value, while social (SOC) disclosure is positively associated with ROE.
However, governance (GOV) disclosure shows no significant impact on either firm value or financial performance. The
findings highlight the importance of ESG disclosure, particularly in the environmental and social dimensions, in
enhancing firm value and financial performance of Thai listed companies. Firms are therefore encouraged to emphasize
ESG practices to foster sustainability and strengthen long-term investor confidence. Therefore, companies should

prioritize ESG practices to promote sustainability and foster long-term investor confidence.
Keywords : ESG, Firm Value and Performance
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(Sustainable Investment) ‘l:mjﬁﬁﬁﬂﬂﬁﬁﬁmi‘mnuﬁﬁﬂ'aﬁm?uammﬂu (Principles for Responsible Investment: PRI) #1
uaualaeassnisautszananmlul w.a. 2549 WunalndrAnylunisduinden ESG gniannsduiialan duasnligamu
o KX K o :j/ a o yva a va v o a k3

Antlanetlady ESG Melunnsiiasinasanu n1sldansgnedu nasaruayuniadamedeaya wazni19918911A

AUNTet1eFaiied (PRI Association, 2020) ESG asldiunisseniudndunsaunisssiliungfnssuessnaiiaenleaiy

'
o

1se@nsn1nn1enistuluszazeng (Briton, 2021) WiaAna ESG saganaraaiuituunan1swmun ey (Sustainable

Development Goals: SDGs) 22984An17aulsza1a1A aadsynnaldlud w.a. 2558 Lﬁ@ﬁwuﬂLLuqmqmiﬁwmmmgﬁ@

°  a

wazdannnannalu 17 dsziaudnaty Tnendunisanaonuindenan ANeInaw uazn1seauindasuanaas (United

|
A o

Nations, n.d.) dsualiiinAuauaalun1sMuANIIgIuNITBuANdtiulun1ATIRAEULLINI9T89 Global

a9

'
(% o a

Reporting Initiative (GRI) %qm@mqu 3 ARuan loun hdeundan §9au uazLATEgNA/UTIMALNG (GRI, 2022) AT

dszmelng uuiAa ESG gnysaunisdngniagsfaniunistieAulduuusneau One Report Audaniunesdntine

'
7

N.8.6. AT W.A. 2564 LazN199ATNLITYTsNeTaiudistiu (Thailand Sustainability Investment: THSI) Taginanauanninel

\ a = Ed ° ai - o % o a = ' o a
LLW\TJJ?Z?W]ﬂi‘V]ﬂ LLuQﬁmu"Q\jLﬂuWuﬂ’]u@q tun ?;IL@'ﬂﬂu’m’ﬂmﬂumLLﬂi'ﬂmﬂum’a‘ﬂﬂﬂwmﬂizV}Uﬁl'ﬂm@mm’num’m

2 o
a

3.4 WUARAALNEINUNANIFTANLEUIU (Firm performance)

HANIANTELNY MN8N sTAvTasaNdianfansasoussquimneiadisludnagnuaznng

[ 1
o o o =

o a = ° Y = - o | g Yo wa v = ' ,
At sudusaadndrAynasieuiarainainnsnresesdns lunisadagnin iR dulfide Tugtuuusing o Tl
e uNARALILNUNIN17EY UIANTAMA17A1 TN 1iTRN1IMALALBIANNAATA (Richard et al., 2009) N133ANA
N19ANIUINUIBINANFAINNTONANTUN AR NUANERA [iNadsiaunalssdansninaasadmndatinesausiw tnednisld

o

agnaunsuanalusunisdsy awn (1) Han12A1 I RN9 (Operational Performance) NYRAEEMTN

NsasMsUYBIa:NMSOHNNIS UNINENAagumansay
UR 18 aUufi 1 u.A. - 0.A. 69

41



wans:nuveuMsIUAEdaYamuaLoAday duAy lla:ussunNunanDrowamsAITUIUYEOUSENTOANTEU / DBUSAT YSIU: llaAn:

HARaLUNUAINAUNINE (Return on Assets: ROA) fsuansliiiiutisannuaunsnaasianislunisldnindauniiag lunns
#519n11391nN19AHKIU (2) HANTANTILNNUNI9NNTRY (Financial Performance) 3a1ae 48R NARAL WNLAE7148
g0atiu (Return on Equity: ROE) Teaziiaunanauunungneiuldiuaindunuiawulllufanis uansdadlss@nsnin

wasrl s lunislduaesdieiuliiiananils uaz (3) nanisaniliueuauyarfianig (Firm Value Performance)

o v o

ARaadRINdau Tobin's Q Teazfiauianissufuesnainseyaruazdnanimnisiiuinaesianis TnanisuFauiiay

ININYAAINAIATBILFENAUYAAN Y TI0RUNTWEIINUA (Alareeni & Hamdan, 2020; Buallay, 2019) N131aan

¥
o

TR 3 Hasazeuleyunasinsutau WAL IRNT N13RU wazRaNANY waziNzan luNIvARALANNAFIUIN
ESG disclosure HNANIENUABNANIIANRLNUUBNLBINA AN
3.5 MINAUIENNAFIU

nsAne luaRaresnansenuasnsdamadagyaduduandan 43a% LazUssMALNG fayarianis

o

Tnel Rahman et al. (2023) waz Ho et al. (2024) udunansznui@suan iesarnnisidlamadaganiu ESG afranaln
nalunddsz@ninan Aeganineins wazanAdNIA8aLEIITLY (Cheng et al., 2022) atin4lafinau Tarawneh et al.
(2024) NAUNLAIMNFNAUTLTIAL TALLaN1ZAIULIIENALNA (Governance) NAINANTENULEIaLAR Tobin's Q B4

A8AAABINL Trade-off Theory NN@431N19890UANY ESG innAunuluszazdn Aviin uidnaudoulugativayu

o o v

NANIENULEILNWATINTaTa e TALIRNINARN9TEN919 ESG t8RABATAINIIN T8 D1T899190 AN ARDULANLAN
Tusumeaianuing A lUgausigun 1 uaz 2 Al

ansmgun 1 nadamedayadimdunnden 43N LaTLIIENALNAN NENAINANITLIEILINFeYAATANNT

v 1

ansmg Ui 2 madamedeyasudaneden Apn LasLITENALI MEAUAINANIEILTILINFoYaAIAANS

a

annAzg 2.1 Madawmedayasiudwinden denanssnui@suanseyafinanis

¥ % o

annfgu 2.2 Madaredagamudenn danansznuisuanaagaAinanig

al

¥ o a

anuAgIU 2.3 NaamedayasuLInI iU daNansenUIEILINFAeYaAINANTg

al

nsAnu luannsasnansznurasnindamadayasiudsuondan 43N uazusTENAUA AedRIHARLILNY
mnﬁumé‘”wﬁmﬁ”ﬂﬂmmﬂuagﬁﬁﬁwamzwuL%\i‘ufm 114 Nathania and Ekawati (2024), Possebon et al. (2024) Lag
Jamsai, Boonmuenwai, and Jintawattanagul (2024) 183118191 ESG 19Nl ANENIN aASUUE LazId@THANanIN

A7 IRYe9RAaNIT Anuei Shobhwani and Lodha (2024) Wu31 ESG AMNIINHRANTZNULTAUINWALND NI 8HA

i deladnuan ESG mulanfinansznusa ROA Aeu anudsadauluniuiesin ESG Anansznuideuansa ROA usda

1o

Lidninmediladuindeunadng fodudesiniidemagey luFumsmmaanadaululng ﬁqﬁmummmﬁjmﬁ 3 uaz
4 siail
muuﬁﬁmﬁ 3 ﬂ’mﬂmmm%g@ﬁm?mqmﬁ@u A9AN ULATLTIINALIA NINTINAIHANTENLITILINARLAT
HARBLUNUANAUNINWE
auuﬁﬁsmﬁl 4 mﬂﬂmLmﬂﬁw@ﬁmﬁlmmﬁw PN WATUIIHNALIA FNUATURIHANTENULTILINGDEHT
HARBLIWNUAINAUNTNET
ANNFIFIU 4.1 ma‘u‘]mLmﬁﬁﬂgaﬁmﬁmmmﬁ@m AEANTENLINUINAL AT NARALUNUINAUNTNET

¥ ¥ o ]

ANz 4.2 Madamadayanudinn denansenuEsuonsednsNaRaLunUAINAUN TN
v v a

mmﬁgm 4.3 19\ IalNe e AR ULIIENALNG A9NaNITNLITNLINFas AT INaRaLLNUANNAUNINE

al
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nsdne luanmaasansznuassnisillanedeyasiudauandan d9A8 wazussEMALIa fadne
nafeuunUsedIuzesteu nangudtaziiaunininainuaie Iag Alamsyah and Muljo (2023) Wu31 ESG 74
ANIINLATIRAEANTENLTILqNse ROE lunnAsuiAns luanieh Sirathavornvong et al. (2024) wuliNeasudans
(Social) WinduARnansznU@IuInse ROE atnelsim1a Nguyen et al. (2022) T41 ESG Huansznuideuanse ROE
e - . - oA v 4 v
VWA WHNANTENULTEIUANFS Tobin's Q JULINNIT LHAIAINHARDLUNUAIN ESG A2 1A NaT AL AUy uiTHAY

(Matos, 2020) mnuﬁngmmdwﬁmmdﬂ ESG Hunlindanansenuidauanss ROE WAAIINTALALI N ARNTEaLANFN

=

Auluanunguenannssuuazinddn aedudssiiunasmaaeuidlszdndsiell Auhllgauuigiun 5 uaz 6 Aail

annAgun 5 madawadeyaduduanden 41N waTLITENALIA NNTINAINANTENL N LINGARERT

v

HARBLILNUFIDAIUIBH T AT

q

annAgIun 6 nadanedeyadudwinden 49N wazussEmAnia sefudanansenudauansiedne

' o ¥
m@mmmumﬁfmmmanmu

a v

annfAgiu 6.1 Madawedayadiiudunden deansznudsuansednsnanauunusiadiutegnaiu

49 q

a v v ¥

ANz 6.2 Madawedayadiiudian danansenuiiunsednsnaneuwnusedeuraeniavy

49 au q

% o ¥

annfgu 6.3nadawnedeyadiuussEniuig deanssnuidauinsednnane uunusediueediefu
4. NTAULUIAALUNITIAE
naaiuedayanuguandan 49AN LazUIIENALNA (ESG Disclosure: Environment, Social, Governance)
= o o | 3 Py oA o o o = o o
naiflunalndrAtyndouanaanldansinsresdayassudneduinieiugtesiu nuuiaAntemnedfioun uazdaudy
. o el o o Y o S ya Y | . | = '
n1snavauedsienInA1Ianiiresiidinliide aenndesiunguiidiulide Genindiazdeaansenuiduansiena
n1gAHiuuIesianis WIdatasdyaARanig (Tobin's Q) SAINARELLNLIANAUNINE (ROA) UAZERIINARBLILNY
sladouesgnietiu (ROE) iudaulsmulunistszilunadng anuzneanuliaruauifadaietaiianing i 1uinisem

(Size) AINNLALNN9NNTIRY (Leverage) NaNgAAIUNIIN (Industry) warll (Year) WN@AN AN LN B UDIN19ALATIZ

auana NN 1
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paulsadse Aaulsmu
(Independent Variable) (Dependent Variable)
msﬁ]mwﬂﬁ"agaﬁﬂuéammﬁ@u faAN NANTTANTRIU
LATUSTENALA (ESG) (Firm Performance)
- ﬂfmﬂmLmﬂﬁﬂgmﬁﬁuEQLLqmé’@m - 4aANANI3 (Tobin's Q)
(Environment) - ARTINARALUNUANNAUNINE (ROA)
- mMsillaedayasnudsnn (Social) - dhsHARAUUNBANE DD
- nMaUaedeyaf1uLsIEMALIG (ROE)
(Governance)
AausAILAN

(Control Variables)
- YUNAARILFEN (Size)
- mmﬁmm\‘imiﬁu (Leverage)
- NANEAA11NITN (Industry)

-4 (Year)

sunwilsznay 1

NN TNIAa1as Alareeni and Hamdan (2020) wa Buallay (2019)

5. ABN19ANUUNUIRE
5.1 dszainsuazmarasng
Uszenslunnsinm Ae 1BEmRaanzalunaaudnnindisialssmalng Aldsuntssyifiunzuuunis
\Wawedaia ESG a1n Bloomberg #n9sdayaannaiavanyningdualszmalng a1uou 139 U IaeAnunluszidng

T W.A. 2564 — W.A. 2566 T9NLIUFREN9IEY 417 Firm—yearTmﬁﬁm@ﬂnquﬁqulﬂﬂmwgﬂﬁ@wm%’w@ Tawn (1)

' '
= 1 a a A

UiEneglugsianisdu iesainilaseainamnanisRuiuanssaingaannssusinlldsanannliuanisinesf

U q

'
aa gy VLl ¥

Jadley (2) U3Enindeya

a

a o a

dasudaulusauiladAny waz (3) W3mnRARaLUNG (Outlier) tngldinuaiArunnndn +3 dau

'
a

deuunnsgIuaInAaan (Hair et al., 2010) denaliiaefietnagns 250 faetne Asseaziaunsie il

C)’]S?f’]Sﬂ']SU[UElla:ﬂ’lSﬁﬂmS UNM3NaNAagUMAasAIY
Un 18 auuf 1 w.A. - D.A. 69
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wans:nuvevMSIUAIWadayamUuaDIIRday FoAl lla:ussENAUIANDrRowaNSAITUIUBBVUSENToANTEUY / TErYSAN YStu: tla:Aru:

A58 1 ANUIBUsLINNILaL AN R Mt lun3@n e

TayalserinsuazAingng 1l 2564 1l 2565 1l 2566 79
L3R deyamugudesa Bloomberg 139 139 139 417
9N genan1Iku 21 21 21 63
vin Uiniiadeyalinsudau 14 7 7 28
vin dayafisldnanUng (Outlier) 31 26 19 76
Anuudayasetl (Firm-year) 73 85 92 250

5.2 WUUANARIN LG un15IaE

nsAneRansenurasndamedeyanuAWIAReN 43N LATUITENALNANAABHANIIANTUIIUTE

o &

vsEmnaanzitoulunaiaudanninduilszmalng lnsnnsmszdaunisnanesnwiand (Multiple Regression Analysis)

a o o

a IS ° A 4 o o o 1 d”
msmmaumuumﬁm‘l,umm%u ']LLUM@W@@QWIﬂuﬂ’]‘iV}ﬂﬂ’BULLZW]\ﬂﬁ 6 AILLLLINAEN ﬁxiﬁl’ﬂllﬂu

NINAFELANNFAFIUN 1 (ATUUUIIN ESG)

TBQ, = By+BESG,+B,SIZE, +B 3 LEV, +industry/Year Fixed Effects + €, (1)
NINARALANNAFIU 2.1 - 2.3 (AZUWUUTIEAU ESG)

TBQ, = BO+BlENVit+BZSOCM+B3GOVit+B4SIZEH+BSLEVit+ Industry/Year Fixed Effects + €, 2)
mawm@muuﬁgmﬁ 3 (AZUWUIIN ESG)

ROA, = B +B,ESG,+B,SIZE,+B3LEV,+Year/Industry Fixed Effects + €, (3)
NINARELANNAFIU 4.1 - 4.3 (AZULUUINEAU ESG)

ROA, = BO+BlENVit+BZSOCn+B3GOVH+B4SIZEH+BSLEVH+Industry/Year Fixed Effects + €, (4)
mawmm@uauuﬁgmﬁ 5 (AZUWUIIN ESG)

ROE, = B +BESG,+B,SIZE +BLEV, +Year/Industry Fixed Effects + €, (5)
NINARELANNAFIU 6.1 - 6.3 (ATUUUINLAU ESG)

ROE, = [30+|31ENVit+BZSOCH+B3GOVit+B4SIZEH+B5LEVH+|ndustry/Year Fixed Effects + €, (6)

Tned

TBQ, fa yarfanszeciin i 7 t

ESG, Gl mLLuumm’mﬂmLmﬂ%’m@ﬁqua‘ummﬁau AP uazussEMALITe I | U7 t

ENV, e mzuuumﬁmmnﬂmLmﬁ%’@y@ﬁmﬁummﬁ@mmﬁﬁw 7t

SOC, e AvuuuasundaedayaduAIANT09LEET | i ¢

GOV, Aa AzuuuaAUNRTaLHETRNARULITENALNATRILTEN | it

SIZE, Ao 1ATesLSEMTITAANaen 3 TiNss I RB AN NN R LS | T t

LEV, Ao Anademnamsduiisnanniaumusdousesdfeumn o Aulleeey s i 07 ¢

Industry Fixed Effects An nansznuainnsiudayausaznguanamnsss nuaiudaulsu e

- AGR loien 1 diludeyanenguinsmsuazgnainasuianms uazlian 0 ddunguau

A

- TEC Widn 1 dufudesaresngumalulad uazlian o dudunguan

- RES e 1 didludeyazeangunineins wazlian o dudunguau

NsasMsUYBIa:NMSOHNNIS UNINENAagumansay
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'
¥ [ ' A

- SER Wirn 1 didudeyaresnguudnig uazlien 0 didunguau

|
A

- IND Widn 1 dufudeyareinguausgnainnssy uazlvidn 0 dudunguau
- CON Wiein 1 diduteyaresnguanaglinaiing wazlien 0 {mﬂumjuﬁlu
- PRO lirn 1 diludayareanguedansuninduazioadia uazlvidn 0 ﬁ'n,ﬂunq'mﬁ'u
(Avualiidugn)
Year Fixed Effects A nansenuannisiiudayausazd nmuaiiusoulsu Ing

- Y66 AN 1 diludenail 2566 wazlian 0 duutlau

]

- Y65 AN 1 diudenall 2565 wazlian 0 dlutlau

]

- Y64 9iAn 1 dniludenail 2564 wazldan 0 dilutay (Awualfidugiw)

al 49
o 4
Af ATAIHARIALARDY
53 n1sInARAanUS

1. Fuilsdasy (Independent Variable) An Azuuunsilamgdayanisaiiuiusudsuandas 43au uas

o

UssEMALIA (ESG Scores) A1ng1uzes Bloomberg Terminal Tneutiailu 3 AnunaninfiArsininminduldun fu

A9uanaau (Environmental) ANu&9AN (Social) WALAIULIFIHNALNA (Governance) ANUUAAZWIUAILGA 0 AL (T3

¥ =2 aal

dakaveya) 19 100 AZLLY (Daeasudiulasiadied) waz i uinwinAuiad g 2 miﬁgﬂﬁﬂﬂmméumﬂu

'
a o '

NUITBNEIUN 11 Machmuddah and Wardhani (2020) uaz Sahin et al. (2022) a4 Balan et al. (2025) l#rsdadaine

11 ESG scores annmiagnudasudy wignldiuetnandanaieasteunissniiueuiunanadeiu usfena s
BVENAANHANNTAITI LN TR UTe LB EMAYE S1ATEHAeld Bloomberg ESG scores Lilusaunusauilsaaselu
NTANEINANTZNLABNANTTAILIIUTIBIAANNT

2. faulsms (Dependent Variable) Af NaAN1TANLHKITULAILEHN AMNLUINIGLRY Alareeni and Hamdan

(2020) waz Buallay (2019) uuaitu 3 quuas sznaumae

[

- 4aA1NAN"7 (Firm Value) iaA3¢8 Tobin’s Q ATUIMLAIN (HAAITNINNITAAIATBIAANIT + HAAIRIH

¥
a

v A a ' v A a o 3
tymmmumu)/mmmmummemumwm

- s @NENINATUNNTANTILULRILTEN (Firm's Operational Performance) dasag 8RTINARALILNL

o &

AMNAUNINE (Return on Assets: ROA) AUauANN Als (11ANW) Nauduun1en1sduazn#Ruld / dAuninedaan
(10A8)
- U3ANBNINANUNITRULBILFTEN (Firm’s Financial Performance) 10mq8 8MTINARLWNUARE2184
£

0@ (Return on Equity: ROE) Auanuainnnls (1navu) 413 / dousassiatiusu (1ake)

3. fiawilsAruAx (Control Variable) AEAat 14 lun saruAnantnavasfadaay Ne1adinasadninasas

a

o

fausfuniFaulennm Tawn

'
a o Ao a KR

- IUNALRILTENNTRAINaaN 1IN IINT RTIRIAUNINERINT 0TI WHasanuiEv luniTanaai

selauazidntiunamulaninnd daualil ROA, ROE uazyafiansged

P2 '
= a

o o de £ _— 2o d
- ANULAENNNNTRURTANUAUTINNIdIuTR I NaYUIIN 0 AuTlreeLiTn esann wilge iy
AYNIRENUATFIUIABNILE B1AAANARELILNBLATYARAITANTT
- uansznuAINMIaiudayausarngugnaIungsn Weann Uiimusazgnaunssnilaseainuaz

ANIAENFNNTUY AIAILANIA BN AUAY TNLE B ENTBINAANS
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- wansznuannafivdesyausiarl Hesan anaziAsegiauaznginmeiilaeuulasmunan $aenadl

NAFANTLLALNE ESG WaTNAN1ITANHLNENY

v v
o o o

WasanndayanldlunisAnwiaialilianwuziily Panel data Selsznaudaaaanuduutlsvianumiag
U3HNUATAINLIIAT N131E98 Pooled OLS Regression ada1ali@1sunsndsiauaneuzianizaesunasuzeimlaesng

a o

Asudau 91uldailasiaan’d Fixed Effects Regression Model (FEM) 1@ A9 LANBNENALRNIZ A2 1DIUA AL UTHN
. P ) o P a4 s & P \
(Individual effect) N lxilaBuLLAIRINI8" 1T TATeaFIaNITLTIIUTONAYNERIANT TABNNFIRNATLL T (dummy
variables) IDINGNYAAIUNITHNAAILANAINUANFNNTENINEAAINNITHN bazFouLlsiupestinaaruanTadanizauen
asuuLlaInINaaT MU NazAsEgRAvTangnMe N 9 T9eadaNafBnAN1TANTUUTEIUTEN (NWAT Weewna,
& = o o - = PR, v oa - a a o !
2556) n9idan FEM asumsnzaniudnglszasmaadnisAne iasannsatiudinssinisilasuidasnis luissmuanngd
ANLANANNTZUINNLITEN
uanani §adunseuind1ANANRUSIENIN9 ESG disclosure WATHANIIANHWINULBILTENEAN
o Lo . . | = A o Ao A o = a 1% &
ANWIUEABINN (bidirectional causality) na1qAa L3¥NNNNN lageanadininenaiiasnalunatamedays ESG u1nau
Tunueinadlame ESG wasfianadenasatlsz@nsninniaaniiugu iiaussiniifoyun endogeneity aglaninuasauls
PILIANAUANHUTLITETN (Size, Leverage) sandesulaviudugnamnssuuarll ineaninansnaainfadeniauana 7
B a o o A o o . Ao ! o o o = \ o &
n1snvuA AT sr AN luan e liReNANAIa93Y (rationale) NdARUdIATaLAqUITAdE &I ATYNBIAHNARADNARNE
o [ al a YN poA A %I/ o 1% o Ao 3 a
VI @1N30RANNANTENULTNAUE (causal effect) Tiatnsii@iatia Msdannndasiuadaanaunilunainiin
Il Wiy Buallay (2019) waz Alareeni and Hamdan (2020) 9l FEM Ansnanuduiussendng ESG disclosure WAZHNA
N1IANRIUINUNINNNTRRTAEAT
5.4 ®OAN b lUNN9I]sE
1. aDAdanssauun (Descriptive Statistics) lawn AnFaeas (Percentage) ANtade (Mean) A1t eaL1
NM751U (Standard Deviation: SD) ANA2MLLT (Skewness) NINDETTULGNG +/- 3 LL@@QdW%@H@ﬁﬂQWN@NNWM? LAZAN
AR (Kurtosis) wnagszndng +/- 10 wansdndasyalddinanuiinilng (Kiine, 2011) uaziiauadasyalugiuiiumnigs
d oo X oy oA e e
WAt LNELLaNAUNALFAREN
2. anRTIRYNIY (Inferential Statistics) o NM9AIITIINNTaARBLNIIAM (Multiple Regression Analysis)
iaaFeannisnisnensniiansgnuaasniaamadayaiudawnden AN wazussEnAuianisananisaniiiuan
a o n; = o [ CH 1 = v o a o a o o &
yasrFEnNaansidaulunaiananningduisdssndlng wazlaauduldlddndaudseduiaunesnazdaaudufus
seudnaiuluszauganin asaiudesiansunaonuiudaszaassoulsusiazsn (Multicollinearity) a1nAN Variance

¥ a v

Inflation Factor (VIF) #aafiA1aendn 10 (Hair et al., 2010) WAZWANTUIANNLTUBAILIRIATANNARIALARDL

(Autocorrection) A1NANERA Durbin — Watson azfiasaglugag 1.50 - 2.50 (Coakes & Steed, 2003)

6. NANITILATISUTAYA

nsapziAatailessuressoulsildlunisdneasailionn aguualdnsasesialiil

NsasMsUYBIa:NMSOHNNIS UNINENAagumansay
UR 18 aUufi 1 u.A. - 0.A. 69
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A58 2 HANITIATIEUATALTNWITOULEN (Descriptive Statistics)

Minimum Maximum Mean Std. Deviation = Skewness Kurtosis
ENV (AZLU) 0.4832 90.2748 45.4209 20.5178 0.175 -0.616
SOC (AZLL) 8.7666 75.7860 40.6775 13.9734 0.436 -0.305
GOV (AzUuUL) 58.3986 98.6153 85.2978 6.5307 -1.351 3.845
ESG (Azliil) 25.9632 81.4003 57.1040 11.5696 0.170 -0.543
TBQ (111) 0.3820 3.7128 1.3826 0.6311 1.389 1.560
ROA (1) -7.9784 24.7199 5.9204 4.8897 0.764 0.761
ROE (1v11) -16.1227 40.24203 8.2477 8.4482 0.831 1.285
LEV (1%11) 0.08870 0.9304 0.5261 0.1622 -0.440 -0.498
SIZE (%) 14.81 21.96 17.9943 1.4611 0.260 -0.414

A1NAN9N 2 LHaansnAtANl uazAtA s 1eedasys wudnsaulsiiaonuiterudes +/- 3 wazen
AoutAseelugas +/- 10 uansdndayailananinsuas liinLng nan1sieszrinudn manisailivausuduandan
(ENV) HAtadnagf 45.4209 Azuny A1udaan (ENV) HAaA8 40.6775 ATWUL A1uUIIEMALS (GOV) HANLaAt
85.2978 AzuU uaznNINAzLUUNTamedayaRuinden AIAN uazUTIENLIA (ESG) TALRAY 57.1040 ATLLU

.~ de o e . - = N o - ae Ao o
YAAINANNINTAAE Tobin's Q HANRAE 1.3826 111 UseANTAINAIUNITANTLIIUIBILTEN N TR ENARBLLNUAIN
Aunine (ROA) Hetade 5.9204 11 Usz@nBnmanun1sRiunesiiisnidassnanauunusedouaesgiaiu (ROE) &

' = \ = A Ao w A= , vy A P \
ANLARE 8.2477 W1 ANINIAENNIINNTRUNT AR UtAUMNsduaR9E N YU (LEV) HARAY 0.5261 W1 LAZIUIAT8Y
13MNIRANNABNINNEITNTRVRIRUN TN (SIZE) HALads 17.9943 1¥in

NANNTALATIZHANN AN LS LT 9F LI NIk T TUANNNTNN99RE sl 3BT aTAaLUIAN FnsAn

ANENRUSLULINE T4 (Pearson Correlation Coefficient) wamalumnsng 3

M1519 3 ANUTEANTANANNUTTZNINELT LazAN VIF aa9maulsaasy

TBQ ROA ROE ENV soc GOV LEV SIZE VIF
TBQ 1 0432° 0144 -0206 -0.150 -0.175 -0.250  -0.441" -
ROA 10126  -0.113 -0.145  -0.094 -0.319  -0.340" -
ROE 10073 0120 0074 -0.108 -0.075 -
ENV 10737 0294  0.080 0568 3.178
SOC 10377 0156  0.522° 2602
GOV 10169 0266  1.223
LEV 10435  1.391
SIZE 1 2.047

waneue: dayatlsznausiag 250 4aya *p value < 0.05, ** p value < 0.01
Iped ENV Ala AZLULANUALIMAREN, SOC A AZLLUAIUAIAN, GOV A ATKULANLLIIIENALNG, LEV At A91HLALNNIY

N133% uaY SIZE Ae au1Al8IRanIs

NsaIsMsUYBIa:NMSHNNIS UNINENAagumansaly
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[ e~

AINATN 3 NANNTIATITHANANAUT UL TR Wudn Azuuuninillamedayan udaianaan (ENV) uay

o o a

FIULTTENALNS (SOC) HANANAUTUNEUAUNaA1Aan1T (TBQ) AseAL p-value < 0.01 dauA1udeAN (SOC) |

al
'
a o

ANANNUSHNEUALYAAINAN1T (TBQ) N3EAU p-value < 0.05 AzluunIni e dayas1uLssEvnALIa (SOC) q
AMNANNUSNNEUNLERIINARNALLNUANNAUNTNE (ROA) Tasu p-value < 0.05

u@ﬂmnﬁ ARINARALUNUAMNAUNINE (ROA) 8RFILAADLUNUFBAIUTDINN WU (ROE) HANANAUT 1
faniahaafiuiuyasIfianig (TBQ) fisvsy p-value < 0.01 A% p-value < 0.05 AMNAIAL LAY BATIHARALLNUANN
Aunine (ROA) HANANALS LA R uAUS R NaR LW WA duBesED et (ROE) ez p-value < 0.05

sail lunmeaunstiasziAndulszavaanduiusuuuiie Fuluaes 3 ANANANNUTFIgATEUINaAILLS
fase A ﬁ:LLuumiLﬂmm%’@g@ﬁm?ﬁlmmﬁau (ENV) FUguussEmAnna (SOC) winfu 0.737 GeAnduilsz@ns
andnsRRuandldTiAnlaiiu 0.80 uazen VIF BAnlaiiu 10 naaie deyalunisinmassimudaduiaszretuuas

TadifaiTymsauilafianudunusiuies (Multicollinearity) (Stevens, 2009)

RSN 4 HaNTRIzinITIAneEnYAnTeIRzLuunnlamedayad uAsandeN 4A3AN WATLITENALNAN I NIINNT

FRNANITANILNIUYBILFEN

/NN (1) Tobin’s Q A1N15 (3) ROA /43N19 (5) ROE

Independent Variables PN PN PN

b ANFDG t b ANADBA t b ANEDB t
Constant 4.180 9.418** 28.258 8.181** 8.496 1.335
ESG 0.012 3.091** 0.065 2.121* 0.122 2.147*
SIZE -0.188 -6.063** -1.053 -4.353** -0.678 -1.522
LEV -0.329 -1.430 -6.784 -3.790** -3.296 -1.000
AGR -0.074 -0.505 -3.475 -3.026** 0.122 0.058
TEC 0.493 3.542** -0.299 -0.276 6.536 3.279**
RES 0.006 0.061 -0.121 -0.166 0.585 0.436
SER 0.549 6.155* -0.412 -0.593 0.181 0.141
IND -0.077 -0.537 -0.764 -0.686 1.229 0.599
CON 0.917 3.407** 4.437 2.118* 1.704 0.442
Y65 -0.060 -0.740 -3.929 -6.204** 8.194 7.025%*
Y66 -0.236 -2.932** -5.040 -8.044* 8.672 7.514**
F-Value 13.387** 13.068** 8.897**
R-Squared 0.382 0.377 0.291
Adjusted R2 0.354 0.348 0.259
Durbin-Watson 1.696 2115 1.830

waneue: fayailsznausag 250 daya *p value < 0.05, ** p value < 0.01

ANANTN 4 HANITILATIZINITNANBENYAMAINANNITT (1) (3) Ua¥ (5) Wudn Azuuunadlamedays ESG

o a

= = ] A ., o ° o aas o = a \
NINTAINNNANTENULTINLINFARYAAINANIT (Tobin’s Q) AgNNNUEIAN UNNWNANANTEAL 0.01 UATNHNANTENULTILANAD

NsasMsUYBIa:NMSOHNNIS UNINENAagumansay
UR 18 aUufi 1 u.A. - 0.A. 69
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¥ a o o

ARINNARALILNUAINAUNINE (ROA) Lmzﬁmqmmmmﬁiﬂmmmé’ﬁwu (ROE) aginaNind

q

NAYNNADANTYAL 0.05
uanedn ESG disclosure Hgautaeiing/sz@nBn1nn1sAiua1eeLTEN AeeensuanufgIui (1) (3) uaz (5) wanainil
WWNALFEN (SIZE) Anansenuideausa Tobin's Q Laz ROA atinafiitd1AtyNaeaL 0.01 uazANu@aan1en1s&u (LEV)

AnanszynuLTsausia ROA ateildad Atz 0.01

A1919 5 Nan1IdAzinisaaneanyaMaatazuuunailakedayasudwnden d1aN LaTUIIENALNAIAUNN

FRANANITANILNUYBILTEN

ANN1T (2) Tobin’s Q ANN1T (4) ROA f4NN1g (6) ROE

Independent Variables N N N

b ANFAOBG t b ANADRA t b ANFORA t
Constant 5.209 8.408** 29.068 5.950** 2.729 0.305
ENV 0.006 2.087* 0.026 1.195 -0.018 -0.451
SOC 0.006 1.586 0.018 0.622 0.104 1.962*
GOV -0.008 -1.452 0.014 0.318 0.088 1.133
SIZE -0.199 -6.393* -1.065 -4.328* -0.548 -1.217
LEV -0.244 -1.052 -6.678 -3.657* -4.156 -1.242
AGR -0.085 -0.577 -3.459 -2.994** -0.055 -0.026
TEC 0.456 3.284** -0.323 -0.295 6.616 3.299**
RES -0.021 -0.227 -0.144 -0.196 0.605 0.449
SER 0.556 6.144** -0.381 -0.534 -0.265 -0.202
IND -0.123 -0.844 -0.826 -0.722 2.004 0.956
CON 0.932 3.480** 4.419 2.093* 2.108 0.545
Y65 -0.057 -0.707 -3.920 -6.167* 8.190 7.034**
Y66 -0.233 -2.928 -5.027 -7.999* 8.663 7.525**
F-Value 12.036™* 10.979** 7.761**
R-Squared 0.399 0.377 0.299
Adjusted R2 0.366 0.343 0.261
Durbin-Watson 1.667 2114 1.842

wanenue: dayailsznausis 250 daya *p value < 0.05, ** p value < 0.01

ANENTN 5 HANITIATITHNIIOANLNYADIFINANNTN (2), (4) uaz (6) Wud naidlamedaya ESG Au

Auandan (ENV) Hnansgnuidauanseyadinanis (Tobin's Q) atneliadAnyiszdu 0.05 wazniaillamadayasu

&9An (SOC) AnansenuliuansednsuanauunuAadIutesgnau (ROE) at19diiudAnysyau 0.05 astau iy

Q

=

muuﬁﬁmﬁ 2.1 WAY 6.2 AMNAAL YDULLAERAYW AUIALFTEN (SIZE) ANansenuideausa Tobin's Q Laz ROA 2819l
WedATYTITZAU 0.01 LazANIALNIaNNTRU (LEV) Auansenuideause ROA atrelitfadAnyisza 0.01 adnelsfinu

m@ma‘ﬁﬂmiﬂwudﬁmﬂﬂmme’fmg.@ ESG AMuUsEMALIA (GOV) AINANTENUABYAAINANIT (Tobin's Q) 8A31

(%

NARALLNUAINAUNTNE (ROA) LAZERTINARALILNUADAILURS :‘ﬁwu (ROE) wsiagnala

q
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7. agluanisiae

% o o a

nsAnEINansEnuTeINsdaedayafuaansen 41N uazUsTENALNANNABNANIIANTHLLTRILEEN

-ﬂl = o o s ] o L a ¥ ¥ QI v 9
aanzieulunaiandnninduvialszmalng IdnniszasAiiednsnansenureanisdamedeyasiuguindan danu
warusTEMALIS luninsanuazsadusenanisaiiuvey naiudeyaanusEniidamedeyadiu ESG Tugudeya
Bloomberg tdused sausd w.A. 2564 — w.A. 2566 lasatnewisdu 250 s1a Ui

HansAnEeNIBgUsrasidan 1 nsAnmnansnuaasnaaedeyasuAcnndan 49an uazissEniung

a v

lunIngan uazsgsusiayarInanis wudn nslamedaya ESG IngsandananssnLi@auansayaA1nang (Tobin's
AadnAny axfauld

' v '
ay = ¥ 1o oAl

Q) WAHANANTULLNANNINEANL WL HINENNRANURILIARDNVINTUAGINA NTLNLITILINDENa

winsuualtdnuazanaszuinaestinamunliaaudAydunisanfiugsianidulnssedeonden deenadumey

'
o

dszifinududuandanluiagiiu Wy nisnldauwlasaningleiniea nsdnnisaeads waznisldnineinsetinadativ

Y o o

Wulsziiundusiesliuazarnnsndaualaatnedaian Asdenasdannuimeduaesinawu lunnainauiu dagyasudann

A 1 o o v

LL@Z‘]J‘J???:?V]?]U’]@VLSJWUN@H?ZV]Uﬁﬂyj@ﬂﬁﬂ@ﬂﬁiﬂﬂﬁﬁﬁﬁﬂ@ﬁﬂﬂ_lw FA9AAARIALA1URY Grishunin et al. (2022) NT91

¥
% o 1 1

nansznUAudsANAayas1nanisaasiEnauialug lunanandannindtiiaudndes lnanansenusinanailazd

al

' | a a o

dedAyfayaAifanisasuiEmlunaaninsvmun1esdn1iun1siuneaute (Ge & Liu, 2015) 20Uz Liu and Lee

al

o a

(2025) waz Nampoothiri et al. (2024) wudnniaidamaFesnisniiuguananis azdaaanilymanuldvinieuiuae

a

1 a

k7 . . v =3 v o 3 a o A dg/ SIS a wva
daya (information asymmetry) ot wafildldvinldnussmiyariianisgeauianely inerefisuyunisdjismaas

al )

v '
o o a

(compliance costs) lxNERdee Al nsdaasulidEndamedaya ESG Inaanizlugluuundanaladaian uaz

¥ o |

dezleminldarnninawmeninndrdunuresnisdjimnindeniuun azdoaiinasiudnlazesinasmunazaing

'
1 k%

arinlwAnan1slaasnadatinluszazeng T9aenAR@INUNANIIANEIYDY Rahman et al. (2023) @9 WU31 NRFN

o

suandeninansznuiduanedeldad1Atysia Tobin's Q

D). w22

nanaAnE L TRgLszasded 2 mafinmuansznumesmadamedeyadiuduaeden dnn uazLssEnALG
lunnan uazsgsusednsNana AN &uning wudi nsilawmeadeyasiu ESG Inasngdanansenuim@uanse
M9 N ARDLLNUANNALNTNET (ROA) d1un30a3u1elAdn NI9YTUINITUUIN ESG LiLnIsantiugsna uasasile
iy lumaiulssananmneluesdng Lﬁmmﬂmm‘"}Lﬁugaﬁwmmmqmq ESG s lvilFEmanunsaLinsdannng

ningnslaet9dllsr@ninan anmrngoulan wazaruaNAINIAEN Te1afinaindadaniauan @i nsasia

1
-« o

NYUNIEAIUIAGDN YTBUIINAAUAINAIAN AAUARABAUNURUNUNAISY LETNAFI9TUEINEIANINA SN INTNINUNT
.y . = . L4 & v s s awa om e s i 4 Lo
AININ A4519ANANAT0IgNAT wazANSINHaiLRUaNAT I lWAANsAnAulaE N agMENEIEL T aNAduAING
sanisifintlszansninlunisldduninediiaainenels uaziinlilg ROA Ngeaulufign TeaanadasiunanIsAnE19
Nathania and Ekawati (2024), Possebon et al. (2024) wag Jamsai et al. (2024) aen9lsfinIn ilansagaunasgniul
WUl lndsnansenuatnaildedrAtysia ROA uansliiiiudn nasldadunindaenedilszansnnandusasysannig
ESG y)n#ifganin ansnsnen A lnHAnTaieaa i asnndesiunan1sAns1eq Setiawati and Hidayat (2023)
HANNSANHFNNIRY LIz aATan 3 neAnNanszurasalanedayaALALRAfeN 43N waTLITENALNA
Tunmean wazsasmusiednstanauLnusadiuasiioiu wudn natlawedaya ESG Inasandenansenuidisuansie
o 1 v 3 o & o 1 £ Y @ K dl A a v
dnsnanauunuiediureitiedu nadnsAenanazieuldidiuisunuinies ESG lugiuziAresiiaisiuainaniy
Tdala Aonwin@ede uaracndesiuangidoulmds naennzinasuuazdieiu nsnusdndamadeys ESG

2819 ALRLLAZITNIZUL LAAS IHAUINANTUR AT LA AL AREN WAL AIAN 3ANDIN1TR UITENALANA TauilL

NsasMsUYBIa:NMSOHNNIS UNINENAagumansay
UR 18 aUufi 1 u.A. - 0.A. 69
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] ' ' '
o A o o vy v A o

Ay e AN 9L AN NI uAdLAEtiY denalidDaduianudulalunsaenu s zieud U3 ENay
A1uNInAIHanaLunuIzazana A g lideesian N AEMNEANLTHAUN1NAT S ITNYTANO NN AINALTILANsaNS
dsznaunimianiaidiu Inaanizluudaed ROE 3948nARRNUNANNIANEIT8Y Alareeni and Hamdan (2020) uas

aa v

Alamsyah and Muljo (2023) LANARANTULENANNTIBATY WUIN DReeRRAUdIANINTundsnansesnui@aunnesnail

% o 1

Hed Aty uanslfiiuinniadlamedagyasiudean iy annnimieunsuazanulaeaiaaeaninenuazisgainamu

a
1

St sananIuTRa it sz s nnnn sy WIINIATLAUAN BN HEITIAZ A ALINAIN L
¥Aaudrdryiunse \ugsiaateiuinTey @”mmﬁ'uﬁunwﬂmﬁﬁﬂu%m équ?ﬁm1ﬁ§uL3unuuﬁnLﬁﬁ1m n1s
FrfluenaesFEmiasafinauyingy uazasfeunduundasnisiniurenannlsresssmass aanadesiuna
n1sfnu1ed Shobhwani and Lodha (2024) lumnenguriu feyasufeuandanuazusniminalinunansznusednm
HanaUunusadiuasgnefuetlttdAnyasnnaesiueuaey Cahyaningtyas et al. (2024) ﬁWU'ﬂ’]ﬂ’]i‘LﬂmLNﬂ%’ﬂH@
frudeuandenlidenansznusie ROE Lﬁmmﬂiﬁﬁmmmurfi@m@mmmumnmmmmmﬁﬁm WAZHANIIANEITEY
Sirathavornvong et al. (2024) %qiﬁwumamzmmmmﬂﬂmLmﬁ%garﬁ’humiﬁwﬁm@m ROE &=1au31178a uUss9nA LA
21N UNUINIUIZEZE19NINNEINNTAFINNARB L UNWTINTTIRUAUA A3 Stakeholder Theory g3t
nsmeuauesdRdnlddeunnnimaiilasrazdu

ﬁqﬁu muﬁ@"ﬂﬁwud’] nadamedaya ESG luningan ds N@ﬂi‘z'v}‘]_lL%x‘i‘].l’)ﬂﬁi’ﬂ%x‘i&ﬁj@ﬁ’]ﬁ@ﬂ’]i (Tobin's Q)
NARALWNUANNAUNINE (ROA) meﬂm‘uLmuﬁiamummﬁﬁfaﬁu (ROE) ?ﬁ'qmmmfﬂ%mﬂﬁquwﬁﬁqLmu fiunedn

=

ESG disclosure daaanifoymaanlianninszesdayaszuinagiimsuazgnonu uasng Hidaulfdes nesuiadinig

' o v v Iy Y P a a a | @
pavduassianuAIaisesgidiulMdnazairennnulingdauasiindss@nininnanisRuluscazeng adslst au
NATNEAUT LA UDIANNLANFN TAsRRRILIARDNANNANTZNUAS Tobin's Q UULNAAFIANAINANTLNUFAD ROE &1

a o

ARmuussEniviadeliasieunansenu@anis@duluszasdy udsadadlamndy literature gap TagnnsHLaue
nangudslszdndainuiuntestszmalneludaadaaudiuaentsieduld One Report (w.A. 2564-2566) Taefadl
a o Y % 1 a ¥ 1 aa 1 A o o r-:af 1
nuddeias uazaenaadndnladnansznusesnadawmedeya ESG urazifanaldmileutuanaly nadnstdoanan
H v ! ' a s a aa 9 A Y oo vy a
212970UN3TNANY ESG waz firm performance 31n193tAs1giatsiansansadn Tdldienwizninsan anvadslidayaid

° o '

u‘Emmaﬁmmgmé’ IuuanRsguaztinamu Insanizlunaiafinludetedszinalne
8. dalduanuzdniunisiaaluauianuaziszlaguuainisiae
8.1 TalAuaLUTAIUSUNISIAE I UaNIAR

1. Anmannsadnslunanadu 7 sidelugranunssuiinanuans aangiudeyaduuanain Bloomberg
Terminal 1144 Refinitiv, Thomson Reuters Eikon, 438 MSCI ESG Ratings R lFldFunuilszannsres Uil owe
fayAN19ANHLIUATY ESG 2ENaATaLAgH

2. agngszaznan lunsAnen liieanasanisiinsziuanssnusyazannaaannllamedays ESG sia

HAPNLITENUATNANLILNUFN ] LﬁﬂiﬁlﬁmﬁwﬁﬁmuﬁﬁLmzﬂa‘ﬂumumnﬁq?ﬁ?u

3. aenuuLAENAneAdtltasuANTadansuenay 1 iy anunianlirssgRavieniadiasiienad
NANIENUABLAAILITEN Lﬁaiﬁmmmagﬂﬁdﬁm@ﬁwﬁﬁﬁm"ﬁ”mﬂummnmﬂﬂmmﬂ“ﬁmﬂ@ ESG tiNenaeinaiag

4. yeruanneglununisfdeFanunan (Qualitative research) saudas i azfauieninsanaas

Age LN Teei U ESG aatinemsudau Insanataenldisdunisainalaseasie (semi-structured interview) i
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a

5. Anmludnmuzianizianzasluusazgpainnesy uazBeufisuadnuuansieiunielu wazsendng

dome o R L4 2%

graNsTNfLIEMaAiuued e lilddayaninanuideiawazimunzauninieau
8.2 uUszladiuainisiasn

1. anuan1sAnea liiutaansgnudsuanaasnisidlamedeyasugsuondas §9AN LazLIIENALA
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uwazhliala dazdosdsuainanumediulunaianisRuls
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1 a

GROERRETH
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°
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ALY
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Abstract

This research aims to 1) study the personal characteristics that influence 2 1st-century leadership in
the Southern Economic Corridor 2) examine the levels of factors influencing 2 1 st-century leadership and 3)
analyze the factors affecting 2 1 st-century leadership in the Southern Economic Corridor. A stratified sampling
method was employed, dividing the sample across four provinces proportionally to their population sizes,
resulting in a total of 322 participants. The research instrument was a questionnaire, and the data were analyzed
using frequency, percentage, mean, as well as hypothesis testing with t, f. The findings revealed that the
respondents were mostly staff or operational employees with over six years of work experience, working as
employees in private companies within the private sector. The factors influencing 21st-century leadership in the
Southern Economic Corridor were rated at a high level across all dimensions, encompassing both
transformational leadership and creative leadership. This indicates that leaders in the region possess a high
level of leadership capability, excelling particularly in vision, idealized influence, and intellectual stimulation,
which reflects their readiness to drive sustainable regional development. Furthermore, the study found that
gender, position level, occupation, and type of organization are significant factors influencing 21st-century
leadership. In particular, roles and organizational contexts have a greater impact on leadership expression than

other personal characteristics.
Keywords : Leadership, The 21st Century, Southern Economic Corridor
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NAFaUANNLANF19TaIARALLT U a0z AUNTNIY a1Tn UszinnasAns Taeldas Least Significant
Difference (LSD) #4137 6-8

=

A199 5 HANNINAAe LA E L UTIAde N ENasen 19l AUWNAN B8 STAUNITNY SEAU

= a ea v 1 A = o o o
N17ANN i:ﬁmmmiﬂgumm mﬂmmmm@u VN UILLNNBIANTLALAININ
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F Sig Levene Df1 Df2 Sig.

Statistic

el 2.141 .095 5.680 3 318 .001
FLALNTININY 6.759** .000 20.940 3 318 .000
SLALINNTANEN 1.560 212 1.200 2 319 .303
sraznanlfirau 1.357 256 1.305 3 318 273
malfrapau 1.943 087 8.812 5 316 .000
BTN 5.961** .000 4.056 5 316 .001
szinnesAns 13.679** .000 3.569 3 318 014
FIU9A 1.416 238 1.130 3 318 .337
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Abstract

This research aimed to examine the impact of modern accounting competency on financial report
quality and to examine the effect of financial report quality on the operational success of accountants in Thailand.
A questionnaire was used to collect data from 254 accountants in Thailand. The statistics used for data analysis
included mean, standard deviation, multiple correlation analysis, and multiple regression analysis. The results
showed that 1) modern accounting competency has a statistically significant relationship and positive impact
on financial report quality at the 0.05 level. 2) financial report quality has a statistically significant relationship
and positive impact on the operational success of accountants in Thailand at the 0.05 level. This research
indicates that if accountants have modern accounting competency, regularly develop their skills, and apply

them, they will be able to prepare and present quality financial reports that lead to operational success.
Keywords: Modern Accounting Competencies, Financial Reporting Quality, Operational Success
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Abstract

This study has two main objective: (1) to explore consumer satisfaction with white charcoal and its
value-added products and its derived from agricultural waste, and (2) to identify and classify distinct consumer
segments. The products are manufactured using a novel loT-integrated dual-chamber kiln technology
technology with gasification, in Upper Northern Thailand. This study addresses the challenge of market adoption
for these sustainable, localized solutions. A mixed-methods approach was employed, combining qualitative
thematic analysis (74 respondents) with quantitative survey data, including Discrete Choice Experiment (DCE)
analysis and Latent Class Model (LCM). The results addressing objective 1 indicated overall satisfaction
averaged 4.1 + 0.6, with safety (4.5 + 0.4), effectiveness (4.4 + 0.5), and ease of use (4.3 £ 0.5) highly valued.
The results addressing objective 2 identified three distinct consumer segments with heterogeneous
preferences and varying Willingness-To-Pay (WTP) were identified for white charcoal products. These findings
offer practical recommendations for product positioning, targeted marketing strategies, and promoting
sustainable consumption of agricultural waste-derived products, applicable for businesses and community

development focusing on green economy and waste management in regional contexts.

Keywords : Consumer Segmentation, Consumer Engagement, Marketing Strategies

1. Introduction

White charcoal (also known as Bincho-tan) is a premium bioproduct made from organic materials that
have been pyrolyzed at high temperatures. Due to its distinctive properties, including high fixed carbon content,
low ash and volatile matter, and high porosity, white charcoal is recognized as a clean and effective alternative
biomass fuel (Chia et al., 2012). It is also gaining value as an essential ingredient in cleaning and cosmetic
products. Moreover, white charcoal has potential for the soil carbon sequestration, contributing positive impacts
on environmental sustainability.

Biomass fuels, such as fuelwood and charcoal, are essential to daily life throughout rural areas,
especially in Upper Northern Thailand. A substantial population depends on these fuels for heating and cooking,
which are fundamental aspects of their culture and the economy. This leads to a consistent demand for high-
quality charcoal for both household consumption and commercial sales. However, traditional charcoal
production, which primarily relies on large earthen kilns and local knowledge, severely limits the economic
possibilities for these communities (Cornelissen et al., 2016). This production requires immense resources,
labor, and time, which pose considerable challenges for locals who are constantly exposed to high heat, leading
to unsafe and inefficient operations. As a result, the locals miss out on the opportunity to scale up their
production to meet growing demands and high-value products in both domestic and international markets.

Aside from the challenges mentioned above, local communities frequently face a serious problem
with agricultural waste accumulating in large amounts after harvesting. This waste consists of wood scraps,

branches, bagasse, and maize cobs. Typically, these materials are burned out in the open, resulting in serious
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haze and PM2.5 pollution during the dry season (Okimiji, 2024, Pongpiachan, 2015). Poor waste management
has an immediate negative effect on the tourism industry and the health of the local population. Furthermore, it
is a major contributor to ongoing environmental damage due to it is a major source of greenhouse gases such
as methane and nitrous oxide, which are produced when organic matter does not degrade completely.

White charcoal production using a novel dual-chamber kiln technology stands out as a promising
solution to address these urgent challenges and improve the quality of life for the local economy while lowering
future environmental problems (Santos et al., 2017). In addition to enhancing safety and cutting resource usage
by up to six times compared to traditional methods, this technology converts agricultural waste an alternative
use. The resulting premium white charcoal can be used to create high-end products that appeal to consumers
who are concerned about their health and the environment, such as odor absorbers and face masks (Mfokeu et
al., 2023). In addition to giving locals a reliable source of income, this solution helps to strengthen local farmers
and business owners, create new jobs, and distribute money locally.

Despite the clear benefits of this technology, there is a notable absence of research on consumer
acceptance, and purchase intension towards these sustainable, high-value bioproducts within the Thai market
context (Sriwaranun et al., 2015). This gap is critical, as the successful widespread deployment of this
transformative technology critically hinges on the development of effective market adoption strategies. Without
a clear understanding of consumer preferences, efforts to position products and scale up production will be
ineffective. Therefore, this study is critically important as it systematically investigates real-world consumer
satisfaction and purchasing decisions for both the primary charcoal product and value-added white charcoal-
based products (Saija et al., 2023). The findings will not only validate the market potential of this sustainable
technology but also provide practical recommendations for targeted marketing strategies necessary to facilitate

the transition towards a green economy and effective waste management in the regional context.

2. Literature Review and Hypotheses development

This literature review synthesizes research on agricultural waste management, consumer preferences
for sustainable products, and innovative promotional approaches. It provides the conceptual and contextual
framework for understanding the market potential and success of white charcoal made from agricultural waste.

2.1 Agricultural Waste Management and Sustainability

Thai farming produces vast amounts of agricultural waste annually. This waste is commonly disposed
of using an outdated practice of open-area burning, which directly causes air pollution. Particularly during the
dry season, locals in Northern suffer from extreme haze and PM2.5 particles (Sirithian and Thanatrakolsri 2022;
Jainontee et al., 2023). In addition, this practice lowers the value for the tourist sector while polluting air. The
burning also releases greenhouse gasses i.e., nitrous oxide and methane, these gases further worsen climate
change (Junpen et al., 2018). Experts consensually agree that an urgent solution is needed.

The concept of a circular economy is an ideal way to transform agricultural waste from an issue into

something beneficial. The approach focuses on developing longer-lasting, recyclable, and reusable products,
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frequently in nearby communities (Geissdoerfer et al., 2020; Ammaiyappan et al., 2025). The studies now
demonstrate the effectiveness of converting agricultural waste into novel products. For instance, several studies
examine the possibility of heating agricultural waste to produce charcoal or biochar. By doing this, materials
that would otherwise be discarded are used up, and carbon is stored in the ground (Lim et al., 2024).

2.2 Consumer Behavior and Preferences for Sustainable and Green Products

Understanding the factors that influence consumer choice is crucial for the successful market
adoption of new sustainable products like white charcoal and the value-added products made from it. Currently,
more individuals worldwide are considering their health and the environment when making purchasing
decisions, according to recent study (Nekmahmud and Fekete-Farkas, 2020). These environmentally and
health-conscious consumers are frequently willing to spend more for products that align with their values.
However, this only occurs when the product's advantages are convincing and obvious. For instance, consumers
are more likely to purchase a product if it can be demonstrated that it reduces pollution.

According to several theories of consumer behavior, such as the Theory of Planned Behavior (TPB)
and the Technology Acceptance Model (TAM), these remain useful for explaining the adoption of new, eco-
friendly concepts. According to Ajzen (2020), these ideas emphasize the significance of elements such as our
attitudes, other people's opinions, our sense of control, and whether or not we think something is beneficial.
Based on their usefulness, ease of use, safety, and absence of hazardous substances, consumers are usually
pleased with new or value-added products (Parasuraman, 2000). This suggests that products like white
charcoal face masks need to feel good and be safe for consumers to want them.

2.3 Marketing Strategies for Sustainable Bio-products

For sustainable bioproducts to become accepted and used, effective market segmentation is
essential. It helps in determining and focusing on particular consumer groups that are most likely to purchase
white charcoal and related products. Targeting eco-friendly products can be achieved by dividing consumers
based on their opinions, lifestyles, and concerns. For example, a certain group may value convenience, while
another may place a higher value on minimal environmental damage.

When considering product positioning strategies, marketers usually highlight the distinct health
benefits, environmental benefits, and positive social impact of innovative sustainable products (Kotler & Keller,
2021). Consumers can be actively engaged, for instance, by sharing the story of how waste is converted into
something beneficial and how this strengthens the local economy. When it comes to pricing strategies, it usually
makes sense to base the cost of these products on the value they offer rather than just their manufacturing
expenses. This is because buyers are often willing to pay more for sustainable products (Nam et al., 2022).

Marketing strategies must carefully outline all of white charcoal's features. This involves being open
and truthful about its sustainable origins, potential uses (such as odor absorption or skin benefits), and financial
benefits for neighboring communities (Aroonsrimorakot, 2019). Engaging and educating environmentally
concerned consumers can be accomplished through online marketing, community involvement, and an

engaging story (Mangus et al., 2023). In addition, while these products are outstanding, ensuring community
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acceptance is key. In order to ensure that the product lasts for a long time, it is also crucial to have clear
communication that builds trust and demonstrates how everyone can benefit.

This study examines consumer preferences and purchasing behavior regarding white charcoal and
its value-added products. It uses advanced analytical techniques. The aim is to identify specific market
segments and the factors that influence them. The findings gathered from this analysis will be used to identify
specific market segments and the factors that influence them, which is essential to acquiring evidence-based
marketing strategies. The objectives are as follow:

1. To classify consumer preferences and purchasing behavior towards both white charcoal and its
value-added products in order to distinct market segments and key influencing attributes.

2. To suggest evidence-based marketing strategies for product positioning, pricing, and promoting
with the goal of community adoption, support local communities, appeal to environmentally and health-
conscious consumers, thereby enhancing the economic feasibility and viability of the new technology.

A theoretical framework, as illustrated in Figure 1, developed by researchers. It is fundamentally built
upon the principles of the Triple Bottom Line (TBL) concept integrates consumer adoption theories to model
purchasing decisions and the established Marketing Mix framework (4Ps). It outlines the boarder dimensions
guiding this study. It links consumer behavior and market adoption to propose marketing strategies, and these

strategies anticipates the socio-economic viability and environmental impacts of the waste-to-bioproduct

transition.
Study Dimensions
Consumer Behavior & Economic Feasibility &
Market Adoption Value Creation
Preferences, Satisfaction, Cost-Effectiveness,
Market Segments via DCE & Scalahility, Investment
LCM Viability

~ -

Proposed Marketing
Strategies &
Recommendations

Product Positioning,
Pricing, Promotion

!

Socio-Economic &
Environmental Impacts

!

Environmental
Enhanced Local Economy: Sustainability: Pollution Wider Community Adoption
Income, Jobs, Empowerment Reduction, Waste & Green Growth
Management

Figure 1 Market Adoption Framework for White Charcoal Solutions
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3. Research Methodology

3.1 Research Type

This study adopts a mixed-method research approach, specifically using an Explanatory Sequential
Design. This approach begins with a quantitative which is designed to systematically investigate consumer
preferences and purchasing behaviors. Then followed by a qualitative to provide insights and contextual
understanding. The results from statistical analysis of numerical data enables the distinct market segments and
key influencing factors while qualitative that follows enables a more in-dept exploration of consumer motives
and community dynamics. While the goal is to enhance the socio-economic status of locals through sustainable
development, the core methodology involves two-phased approach of empirical data collection and rigorous
analysis to achieve its objectives.

3.2 Population and Sample

3.2.1 Quantitative Phase

A non-probability purposive sample of 74 prospective customers was chosen from the provinces
of Nan, Lampang, Chiang Mai, and Chiang Rai. Inclusion criteria focused on occupation, household
expenditure, and interest in eco-friendly products, ensuring demographic diversity. Exclusions applied to those
without household consumption decision roles, lacking eco-friendly product awareness, or residing outside
study areas. While the sample size is considered below the often-recommended threshold for market surveys.
It is believed to be sufficient for the Discrete Choice Experiment (DCE) based on fractional factorial D-optimal
design implemented in this work, which optimizes information yield per respondent (Bliemer & Rose, 2010).

3.2.2 Qualitative Phase

15 participants were purposively sampled from Chiang Mai province for in-depth interviews.
Chiang Mai was chosen as a major urban center with significant purchasing power. The interviews aimed to
explore consumer motivations, community adoption dynamics, and entrepreneurial potential, with the sample
size targeting data saturation for rich, non-redundant insights.

3.3 Research Instruments

3.3.1 Consumer Satisfaction Survey Questionnaire

A structured questionnaire gathered quantitative data on consumer perceptions, preferences, and
satisfaction with charcoal-based products, including essential demographic and socioeconomic
characteristics. It employed 5-point Likert scales and checklist-style questions across three parts, with Part 1
focusing on basic demographics (e.g., gender, age, education, income, family size, marital status, monthly
expenses).

The questionnaire was divided into three main parts, primarily utilizing 5-point Likert scales and
checklist-style questions to quantify responses across different dimensions of product satisfaction and
consumer behavior. Each question on the Likert scale received a maximum score of 5 points and a minimum of
1 point, with each level set at equal intervals. It was adapted from consumer satisfaction and green behavior

scales (Nekmahmud, M., & Fekete-Farkas, M., 2020; Luo, B., Li, L., & Sun, Y., 2022) and incorporating constructs
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of readiness to adopt new solutions as proposed by Parasuraman (2000), was refined to fit the context in
Thailand.

Part 1: General Demographic Information

This section used checklist-style questions to gather basic demographic data from respondents,
including gender, age, marital status, occupation, family size, educational background, monthly income, and
expenses.

Part 2: Charcoal Product Purchase Behavior

This part focused on eliciting specific purchasing behaviors related to three distinct white charcoal
product categories: Bio Fuel, Odor-absorbing Charcoal Products, and Charcoal Face Masks. For each product
group the respondent had experience with, the following aspects were explored primarily using checklist-style
questions:

1. Form of purchase: What form of the [Product: Bio Fuel / Odor-absorbing Product / Charcoal

Face

Mask] do you typically buy/use?

2. Influence: Who most influences your decision to purchase [Product]?

3. Reasoning: What are your primary reasons for buying the [Product]?
Frequency of purchase: How often do you buy the [Product] in a month?
Location of purchase: Where do you mostly buy the [Product]?
Monthly expenditure: Approximately how much do you spend on [Product] per month?

Post-use satisfaction: How satisfied are you after trying the [Product]?

© N o o &

Recommendation likelihood: How likely are you to recommend the [Product] to others?

Part 3: Opinions on Charcoal Products

This section captured respondents' opinions on product attributes and performance using a 5-
point Likert scale (1=Strongly Disagree to 5=Strongly Agree). Respondents' opinions on charcoal products were
gathered, assessing (1) Bio Fuel for heat efficiency, burning duration, minimal smoke/odor, ease of use,
environmental friendliness, and value for money. (2) Odor-absorbing products were evaluated based on their
effectiveness in odor reduction (including duration), ease of use, safety, scent characteristics, and versatility.
For (3) Charcoal Face Masks, opinions covered perceived efficacy for skin benefits (such as deep cleansing,
pore reduction, acne control, detoxification, and skin tone enhancement), alongside natural/safe ingredients,
and ease of application/removal. The scoring and interpretation of individual responses on the Likert scale, as

show in Table 1.
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Table 1 Interpretation Criteria for Average Likert Scale Scores

Average Score Interpretation
4.21-5.00 Strongly Agree
3.41-4.20 Agree
2.61-3.40 Neutral
1.81-2.60 Disagree
1.00-1.80 Strongly Disagree

This detailed questionnaire and its associated scoring and interpretation guidelines for the systematic
collection and quantification of consumer data, enabling a comprehensive analysis of satisfaction and
behavioral patterns.

3.3.2 Discrete Choice Experiment (DCE) Design

A Discrete Choice Experiment (DCE) was used as a core instrument to quantify consumer preferences
for specific product attributes and to estimate their Willingness-To-Pay (WTP). The DCE is particularly suitable
for understanding consumer trade-offs between different product features and for evaluating preferences for
hypothetical and/or un-marketed product adjustment. It was designed based on attributes and levels identified
via triangulation of preliminary consumer survey insights, qualitative interview findings, and expert Index of ltem-
Objective Congruence (IOC) evaluation. A content validity was examined achieving IOC score of 0.90 (with a
minimum acceptable score of 0.60).

The DCE was used as the primary tool to estimate Willingness-To-Pay (WTP) and measure consumer
preferences for particular product attributes. The attributes and levels determined by preliminary surveys,
qualitative interviews, and expert IOC evaluation (detailed in 3.4). The DCE results are expected to comprehend
consumer trade-offs and assessing hypothetical products. Four essential characteristics were included, as

shown in the Table 2.

Table 2 Selected Attributes and Levels for Discrete Choice Experiment

Attribute Level 1 Level 2 Level 3
1. Purpose of Use Cooking / Fuel Order-absorption Cosmetic Ingredient
2. Packaging Type Basic Plastic Wrap Resealable Pouch Eco-Friendly
3. Price per Unit Low Medium Premium
4. Label Information Minimal Detailed Organic-Label

These attributes were selected based on concepts from rational choice theory and behavioral
economics, with each representing a distinct facet of decision-making relevant to the charcoal market:

Purpose of Use: Differentiated utilitarian (e.g., cooking/fuel) from value-added (e.g., order-absorption

and cosmetic ingredient) applications, reflecting diverse consumer needs and market segments for white charcoal

products.
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Packaging Type: Reflected convenience, perceived quality, and environmental consciousness, with
options from basic to eco-friendly, indicating trade-offs between cost, usability, and sustainability.

Price per Unit: A fundamental economic factor with low, medium, and premium levels, allowing
estimation of price sensitivity and WTP for other attributes.

Label Information: Gauged consumer importance on transparency and certifications, ranging from
minimal to detailed or organic labels, reflecting demand for product origin, composition, and ethical production
knowledge.

Together, these characteristics produced a complex DCE decision context that made it possible to
assess consumer trade-offs between informational, ethical, environmental, and economic factors. Nine effective
choice sets were produced using a fractional factorial D-optimal design. In order to replicate real-world behavior
and prevent forced choice bias, each set included two fictitious product profiles along with an explicit opt-out
option ("I would not buy either."), guaranteeing valid preference elicitation. Combinations were carefully
examined by experts for logical consistency and realism. To illustrate the choice task presented to respondents,
Table 3 provides an example of one such choice set generated by the D-optimal design. This example
demonstrates how different attribute levels were combined to form distinct product alternatives for evaluation,

contributing to the novel understanding of cross-category consumer preferences.

Table 3 Example of a Discrete Choice Set Presented to Respondents

Attribute Alternative A Alternative B
1. Purpose of Use Cooking / Fuel Cosmetic Ingredient
2. Packaging Type Resealable Pouch Basic Plastic Wrap
3. Price per Unit Medium Low
4. Label Information Detailed Minimal (Basic info)

Please choose the option you would be most likely to buy:

() Alternative A () Alternative B () ' would not buy either

After presenting choice sets, respondents selected their preferred option. The data will be
analyzed using a Latent Class Model (LCM). LCM is well-suited for this study as it identifies unobserved variation
in consumer preferences, segmenting consumers into distinct groups. The model will determine attribute
significance and WTP for product characteristics across categories by calculating utility parameters. This
approach ensures understanding of consumer preferences, guiding strategic decisions for white charcoal
product development and marketing.

3.3.3 In-depth Interview Guide

For qualitative data collection, a semi-structured in-depth interview guide was employed with the
goal of obtaining detailed information about participants' attitudes, driving forces, and obstacles with regard to

white charcoal and its value-added products. Current charcoal usage patterns, knowledge and opinions of white
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charcoal's special qualities and uses (such as face masks and odor absorbers), reasons and barriers to product
adoption, opinions on product attributes, and recommendations for product development and marketing were
some of the main discussion themes.

3.4 Data Collection Procedures

3.4.1 Ethical Considerations and Approvals

The Rajamangala University of Technology Lanna (RMUTL) IRB granted ethical approval for this
study (RMUTL-IRB 086/2023; valid June 7, 2023 - June 6, 2025), closely following the ICH-GCP and the
Declaration of Helsinki. Every participant gave their full informed consent after being fully informed about the
study's goals, voluntary participation, withdrawal rights, and data confidentiality. In compliance with Thailand's
Personal Data Protection Act B.E. 2562 (2019), privacy was protected by means of measures like restricted
access, anonymized data collection, and unique identifiers.

3.4.2 Satisfaction Survey and the DCE Data Collection

After pilot testing, 74 respondents participated in the primary quantitative data collection for the
DCE and satisfaction survey, which was carried out in the provinces of Nan, Lampang, Chiang Rai, and Chiang
Mai. Data collection took place over a period of 4 weeks, from July 15, 2023 to August 11, 2023. Participants
were divided into groups based on how relevant they were to particular charcoal products. Thirty respondents
(who were current CocCo customers, evenly distributed by age) provided information about odor-absorbing
charcoal, fourteen for white charcoal briquettes, and thirty for white charcoal face masks. All data collection was
managed by trained research assistants who gave precise instructions to guarantee data quality.

3.4.3 In-depth Interview Data Collection

Qualitative data were collected through in-depth interviews with 15 potential consumers. These
interviews were conducted in August 20223 immediately following the quantitative phase. It aimed to
complement the quantitative data by eliciting nuanced insights into participants' perceptions, motivations, and
barriers concerning white charcoal and its value-added products. Interviews were semi-structured and verbal
consent was obtained before each interview, and discussions were recorded (with participant permission) and
supplemented by detailed field notes.

Given the data collection was conducted via face-to-face spanned across multiple provinces and
periods, non-response bias was assessed. To confirm the representativeness of the gathered sample, we
analyzed the distribution of essential demographic and socioeconomic parameters such as age groups, income
levels, and educational background, across the different geographic collection areas. Chi-square tests were
conducted to confirm that the categorical distributions of these essential traits were consistent regardless of the
location or period of data collection. The results showed no statistically significant variations (p-values > 0.05)

in these critical parameters across locations and time periods.
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4. Data Analysis
4.1 Qualitative Data Analysis
Data from in-depth interviews were subjected to thematic analysis (Section 4.1). This required
continuous comparison, iterative coding, and verbatim transcription before being categorized into themes. The
results of this manual process, which sought to fully comprehend participant perspectives (related to Section
2.2), are presented in Section 5.1.
4.2 Quantitative Data Analysis
Descriptive Statistics
Descriptive statistics summarized quantitative data, characterizing respondent features and
behavioral patterns. Frequencies/percentages were computed for categorical variables (e.g., gender, age, income);
means/standard deviations for scale-based satisfaction data (e.g., quality, ease of use, safety, effectiveness,
environmental friendliness, innovation), providing initial consumer insights.
Discrete Choice Experiment Analysis
The LCM analyzed DCE data, understanding consumer preferences for bio-fuel/cosmetic
ingredients by identifying distinct segments. The analysis estimated utility parameters, relative importance, and
Willingness-To-Pay (WTP) values for each attribute level (from Table 3, Section 3.2). R statistical computing, with

built-in package such as apollo, gmnl, flexmix, was used.

5. Results

The results of both qualitative and quantitative data analysis are presented in this section, structured
to explicitly address the two main objectives of the study. Objective 1 is addressed by the Qualitative Findings
and Descriptive Statistics, focusing on consumer satisfaction and influential perceptions. Objective 2 is
addressed by the Latent Class Model results, which detail consumer preferences and Willingness-To-Pay for
product attributes. The findings are then compared to previous research and theories.

5.1 Qualitative Findings

Significant themes influencing consumer expectations, perceptions, and choices/satisfaction with
regards to white charcoal and its value-added products were identified through thematic analysis. The following
four themes are highlighted.

(Theme 1) Perceived Effectiveness and Performance: Customers evaluated functional performance
across uses (cooking/fuel, odor absorption, cosmetic), with positive opinions focusing on effectiveness, clean
burning, or noticeable results.

Translated Quote: "Oh wow... this white charcoal, it truly grills very evenly, and there's less smoke
compared to regular charcoal. It makes the food really delicious." (Participant 3, Age 45).

(Theme 2) Ease of Use and Convenience: Consumers valued practicality and simplicity, including

ease of lighting, integration into routines, and user-friendly packaging. Straightforward products were favored.
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Translated Quote: "/ like the resealable bag. It's much easier to store, and charcoal doesn't get all
over the house. Very convenient indeed." (Participant 5, Age 50).

(Theme 3) Safety and Chemical-Free: This theme emphasized consumers' desire for safe, natural,
chemical-free products, particularly for body or food use. White charcoal's natural origin, reinforced by clear
production info, conveyed purity.

Translated Quote: "If it's something | put on my skin, | have to be very careful. The idea of ‘chemical-
free' really resonates with me. | feel much more confident with it." (Participant 2, Age 38).

(Theme 4) Value Perception: This theme explored overall worth relative to cost and alternatives, covering
distinct advantages, perceived value of higher price, and influence of eco-friendliness/specialized application on
purchase intent.

Translated Quote: "It's a bit more expensive than regular charcoal, but for grilling special meals, the
consistent heat and cleaner burn... | think it's ‘'worth it." (Participant 8, Age 42).

5.2 Quantitative Findings

5.2.1 Satisfaction and Current Perceptions
The characteristics and satisfaction levels of the respondents are detailed in Table 4 and Table 5,
providing empirical data to support the findings from the qualitative phase regarding consumer perceptions.

These results provide empirical support for the goals of the quantitative investigation.

Table 4 Sample Character Description (n=74)

Variable Category n (%)
Gender Male / Female 35/39 47.3/52.7
Marital Status Single / Married/Cohabiting 25/49 33.8/66.2
Age (Years) 21-30 20 27.0
3140 25 33.8
41-50 20 27.0
51-60 9 12.2
Education Background Bachelor's Degree / Higher than Bachelor's 40/ 34 54.1/45.9
Occupation Business Owner 15 20.3
Employee 40 541
Government Official 19 25.7
Monthly Income (THB) 25,001-30,000 / Above 30,000 35/39 47.3/52.7
Family Size 1 Person 10 13.5
2 Persons 20 27.0
3 Persons 24 32.4
4 or more 20 27.0
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Variable Category n (%)

Monthly Expenses (THB) Below 15,000 10 13.5
15,001-20,000 25 33.8

20,001-25,000 25 33.8

Above 25,001 14 18.9

Table 4 summarizes the demographic and characteristics of the 74 respondents. The primarily

consisted of married females (52.7% and 66.2% respectively). Most respondents were aged 31-40 (33.8%) and

employed (54.1%), with over half earnings above 30,000 THB.

Table 5 Means and Standard Deviations from Perceived Satisfaction Survey.

Statement Mean SD Satisfaction
Dimension
1. Overall, | am satisfied with this charcoal-based product. 41 0.6 Overall
Satisfaction
2. The product quality meets my expectations. 4.0 0.7 Product Quality
3. This product offers good value for the price. 3.8 0.8  Value for Money
4. The product is easy to use/apply. 4.3 0.5 Ease of Use
5. | believe this product is environmentally friendly and 4.3 0.5 Environmental
sustainable.
6. | consider this product to be safe and chemical free. 4.5 0.4  Safety
7. This product effectively fulfills its intended purpose. 4.4 0.5 Effectiveness
8. | would recommend this charcoal-based product to others. 3.9 0.8 Recommendation
9. This product is innovative and modern. 3.7 0.9 Innovation
10. This product contributes positively to society or the environment. 4.2 0.7  Social/Env.
Impact

Both product quality (Mean = 4.0£0.7) and overall satisfaction (Mean = 4.1+0.6) received high ratings.

Efficacy (Mean = 4.4+0.5), ease of use/application (Mean = 4.3+0.5), and safety/chemical-free nature (Mean =

4.5+0.4) were the top attributes. Additionally, consumers placed a high value on societal/environmental

contributions (Mean = 4.2+0.7) and environmental friendliness/sustainability (Mean = 4.3+0.5). The likelihood of

consumers to recommend the product also scored positively (Mean = 3.9+0.8). Value for money (Mean =

3.8+0.8) and innovation (Mean = 3.7+0.9) scored marginally lower but still positively.

5.2.2 Consumer Preferences and WTP

The Discrete Choice Experiment (DCE) analysis, utilizing the Latent Class Model (LCM), provides the

core findings for Objective 2. This analysis quantifies consumer trade-offs and estimates WTP, directly informing

strategic product development decisions.
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Table 6 Estimated Beta Coefficients (B) for Product Attributes Across Latent Classes

Attribute Level Overall (B) Latent #1 Latent #2 Latent #3
Purpose of Use Bio-Fuel 0.85*** 1.20%** 0.50** 0.95***
Cosmetic 1.30%* 0.80** 1.80™** 1.10%
Packaging Type Eco-friendly 0.70*** 1.00™** 0.30* 0.60**
Reusable 1.10*** 0.60** 1.50** 0.90***

Price per Unit (THB) 50 (Baseline) - - - -

60 -0.50*** -0.60*** -0.40** -0.55***
70 -1.00*** -1.20%** -0.80*** -1.10%**
Label Information Clear info. display 0.90*** 1.10** 0.70* 0.80™**
Local Sourcing 0.40** 0.50** 0.20 0.30*
ASC (Represents -1.50*** -1.80*** -1.00** -1.60***
opting out)

Note: *** p < 0.01, ** p < 0.05, * p<0.1.

The LCM analysis identified 3-distinct consumer segments with heterogeneous preferences for white
charcoal products. A 3-segment solution provided the most reliable and understandable depiction of consumer
preference heterogeneity, as supported by model fit statistics. These categories are distinguished by their
unique assessments of product qualities and WTP values.

As Table 6 illustrates, the positively beta coefficients preferred Cosmetic purpose of use and
Reusable. Price continuously showed negative coefficients, suggesting that higher prices resulted in less utility.
Clear info. display had a favorable effect on preferences as well. Further analysis revealed three distinct
consumer segments based on heterogeneous preferences, a solution supported by model fit statistics (as
detailed in Section 5.2.2). These categories are distinguished by their unique product quality assessments and
WTP values.

Latent Class 1 (Membership Probability: approx. 35%). This market segment strongly prefer the use
of bio-fuel, eco-friendly packaging, and clear information display. They value superior products, open
communication, and environmental stewardship. Despite being more price sensitive than Class 2, their WTP
demonstrates a strong commitment to making informed and sustainable decisions.

Latent Class 2 (Membership Probability: approx. 40%). With a positive preference for cosmetic use
and reusable containers, this market segment exhibits the strongest preference for premium qualities. Notably,
smaller negative coefficients for rising prices indicate that this class is the least price-sensitive.

Latent Class 3 (Membership Probability: approx. 25%). T This is the most price-sensitive market
segment. Nevertheless, they continue to express favorable preferences for applications such as biofuel and

cosmetics, packaging for reusable containers, and unambiguous information display. This implies that the
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fundamental product value, performance, transparency, and affordable prices across a range of applications

influence their decisions.

Table 7 WTP Values for Product Attributes Across Latent Classes in Baht (THB)

Attribute Level Overall WTP Latent #1 Latent #2 Latent #3
Purpose of Use Bio-Fuel 17.00 20.00 12.50 17.27
Cosmetic 26.00 13.33 45.00 20.00
Packaging Type Eco-friendly 14.00 16.67 7.50 10.91
Reusable 22.00 10.00 37.50 16.36
Label Information Clear info. display 18.00 18.33 17.50 14.55
Local Sourcing 8.00 8.33 5.00 5.45
Purpose of Use Bio-Fuel 17.00 20.00 12.50 17.27
Cosmetic 26.00 13.33 45.00 20.00

Consumer preferences are quantified using estimated WTP values in Table 7. The highest WTPs were
for cosmetics (THB 26.00) and reusable items (THB 22.00). Latent Class 1 prioritized eco-friendly (THB 16.67)
and clear information displays (THB 18.33) within the segments as a reflection of their emphasis on the
environment and health. For reusable items (THB 37.50) and cosmetics (THB 45.00). Due to their exceptionally
high WTP, Latent Class 2 is a premium motivator for this least price-sensitive market segment. The need for
high-performing, multipurpose products was indicated by Latent Class 3, which, despite being the most price-
sensitive, gave high WTP to cosmetic use (THB 20.00) and bio-fuel (THB 17.27).

The qualitative and quantitative results demonstrate a clear convergence in consumer valuation of
white charcoal products. The four major themes identified in the qualitative phase including Safety/Chemical-
Free (Theme 3), Effectiveness (Theme 1), Ease of Use (Theme 2), and Value Perception (Theme 4)—serve as
the contextual foundation for the high quantitative satisfaction scores recorded for Safety (Mean=4.5) and
Effectiveness (Mean=4.4). Furthermore, this emphasis on premium, non-toxic attributes is empirically quantified
by the Discrete Choice Experiment, which shows consumers are willing to pay the highest WTP values for
Cosmetic Use (THB 26.00) and Reusable Packaging (THB 22.00). These findings collectively confirm that
consumer preference is fundamentally driven by intrinsic product quality and perceived health/environmental
stewardship, which transcends simple price considerations, particularly within the least price-sensitive segment

(Latent Class 2).

6. Discussion and Conclusion
6.1 Key Findings
The results confirm a strong convergence between the qualitative and quantitative data. The initial

positive opinions and preferences for chemical-free substitutes (Qualitative Theme 3: Safety) and functional
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performance (Theme 1: Effectiveness) are consistent with the highest recorded satisfaction scores. This
importance placed on natural and safe product attributes aligns with the global trend toward conscious
consumerism and the demand for clean labels in food and personal care. Discussions of applications explain
the high attribute for "Ease of Use" (Mean 4.3), linking it to practical elements like user-friendly packaging (Theme
2). These key findings align with the global trend toward conscious consumerism and the demand for clean
labels in food and personal care (Asioli et al., 2017)

The DCE confirmed that despite high overall satisfaction, consumer preferences are highly
segmented, identifying three distinct market segments: the Premium Cosmetic & Packaging Group (40%), the
Eco-Conscious & Quality Group (35%), and the Price-Conscious & Performance Group (25%), accordingly. This
validates the efficacy of the Latent Class Model in capturing preference heterogeneity, consistent with
established DCE methodologies used to identify diverse consumer subgroups and inform policy decisions
(Nicolet et al., 2024). The significant differences in Willingness-To-Pay (WTP) across these groups demonstrate
that a one-size-fits-all marketing approach is ineffective in this market

6.2 Strategic Marketing

Based on the segmented preferences and WTP values derived from Objective 2, clear strategies for:
Product Positioning, Pricing, and Promotion are essential for sustainable market development, particularly about
the quality and advantages of green products among the younger generation (Gomes et al., 2023).

6.2.1 Product Positioning

The highest overall WTP values for Cosmetic Use and Reusable Packaging strongly suggest that
the future of white charcoal lies in value-added, non-fuel applications. This application is large and least price-
sensitive segment.

Hence, producers should prioritize product differentiation by expanding their beauty and personal
care lines based on white charcoal. This strategy moves the product beyond the commoditized fuel market and
positions it as a premium, natural ingredient, addressing the consumer focus on health and safety.

6.2.2 Pricing Strategy

Based on WTP finding, customer segmentation is divided into 3 classes, as following:

Premium Segment (Class 2): Since this group exhibits the least price sensitivity and the highest
WTPs (e.g., THB 45.00 for Cosmetic Use), a premium pricing strategy is justified for products featuring cosmetic
application, reusable packaging, and superior functionality.

Eco-Conscious Segment (Class 1): This group is moderately price-sensitive but willing to pay a
premium for ethical and transparent attributes (THB 18.33 for Clear Info Display). Pricing for this segment should
reflect the cost of sustainability certifications and clear labeling.

Price-Conscious Segment (Class 3): For this most price-sensitive group, a value-based pricing
strategy should be adopted, emphasizing the cost-effectiveness and versatility of the product (e.g., dual use as

biofuel and odor absorption) at competitive rates, thereby maximizing perceived value for money.
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6.2.3 Promotion and Communication
Promotional strategies must focus on converting the inherent product value into observable
consumer benefits, driven by the core themes of safety and sustainability.
e Marketing communication should highlight the white charcoal's origin from agricultural waste,
directly
addressing regional issues of open burning and haze. Emphasizing its chemical-free, natural purification
properties directly tackles the growing consumer health concern, reinforcing the high in the Safety dimension.
e For the Eco-Conscious Group, promotions should feature sustainability certifications and
transparent
production processes. The strong preference for local sourcing (WTP for local sourcing) should be utilized to
promote the product as contributing to the local green economy and community support, a prevalent factor in
regional Thai consumer behavior.
6.3 Conclusion
The study successfully identified that the white charcoal market is driven by core values of safety,
effectiveness, and convenience, but is structurally heterogeneous. By leveraging the specific preferences and
WTP values of the three identified segments, producers in Upper Northern Thailand can effectively position their
products, adopt flexible pricing models, and communicate the significant environmental and health benefits of
utilizing agricultural waste. This provides a robust roadmap for sustainable market development and regional

economic growth.

7. Limitation, Suggestion for future research and Implications

7.1 Limitation and suggestion for future research

Despite its informative results, this study has limitations. First, while the sample size (n=74) of the
quantitative survey is sufficient for LCM, it may limit its broader generalizability in Upper Northern Thailand.
Second, self-reported may introduce response bias. Third, the DCE attributes might not fully account for every
aspect of client choice. Future research should consider larger, more varied sample sizes, the use of behavioral
economics techniques to mitigate self-reported biases, and further attribute exploration. Additionally,
investigating supply chain dynamics and producer perspectives would further enhance the comprehension of
market success for agricultural waste-derived white charcoal.

This study offers valuable insights, yet its limitations pave the way for future research. First, although
though the quantitative sample size was adequate for the LCM analysis, larger and more varied sample sizes
should be taken into account in future research. Second, future studies could use behavioral economics
techniques in addition to surveys for lower the possibility of biases in self-reported statistics. Finally, it's possible
that not all of the factors impacting customer preference were covered by the DCE characteristics. Therefore,
investigating supply chain dynamics and producer perspectives would further enhance comprehend of market

success for agricultural waste-derived white charcoal.
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7.2 Implications

The study's conclusions have important practical implications for the economy, society, and ecology,
especially in Upper Northern Thailand. This study provides a clear roadmap for the region's sustainable market
development by identifying discrete customer segments and their preferences for white charcoal made from
agricultural waste.

From an environmental standpoint, the research directly supports the development and
implementation of white charcoal production from agricultural waste, which immediately addresses the major
issues of open-area burning and transboundary haze common in this region (Jainontee et al., 2023). By
converting a source of pollution (agricultural residue) into a useful product, this study promotes a circular
economy and measurably improves local air quality.

In terms of economics, this demonstrates how agricultural waste can be used to create local value,
providing farmers additional sources of revenue and promoting the growth of regional companies.
Understanding the segmented market allows local firms to implement specialized product development and
marketing methods (Section 6.2), enabling them to increase sales potential and command higher prices for
premium categories, thereby supporting the local green economy.

Socially, locals benefit directly from lower levels of airborne particulate matter from agricultural
burning, leading to improved respiratory health. The focus on community support and local sourcing
encourages community involvement and sustainable consumption patterns, aligning with dominant regional
values. Additionally, promoting these goods can increase civic engagement and environmental consciousness

among local producers and consumers, resulting in a healthier and more sustainable community.
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Abstract

The creation of household financial well-being is an essential aspect of people’s lives because it results
from sound financial behavior, strong financial management skills, and financial security, which together enable
individuals to manage daily expenses, plan for the future, and reduce financial stress. Therefore, the objective of this
research is to explore the causal influence between financial behavior and financial management skills that affect
financial security and the creation of financial well-being. This is a quantitative cross-sectional research with fieldwork
to collect data from 179 households in Muak Lek District, Saraburi Province. This area was chosen as it reflects typical
Thai households facing financial planning and security challenges. The collected data were analyzed through
statistical values with Frequency, Percentage, Mean, Standard Deviation, Correlation Analysis, Confirmatory Factor
Analysis (CFA), examination of the conceptual framework consistency, and testing of hypotheses using Structural
Equation Analysis (SEM). The results of the hypothesis testing show a significant positive influence between financial
behavior (cash planning, saving planning, investment planning, and financial planning) and financial management
skills. In addition, financial behavior (saving planning and financial planning) has a positive influence on financial
security, and financial behavior (saving planning, investment planning, and financial planning) has a positive influence
on the creation of financial well-being of households. However, the results of the research found that financial behavior
(cash planning and financial planning) has no influence on financial security and financial behavior (cash planning)
has no influence on creating financial well-being for households. The findings of this research demonstrate the
concept of creating financial well-being for households through financial behavior, financial management skills, and
financial security as a part of solving the problem of increasing household debt and promoting financial management
and financial planning through the use of appropriate and effective financial management skills to create household

sustainability.
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Household Financial Wellbeing: The Role of Financial Behavior, Financial Management Skills, and Financial Security / Subin Putsom and Rey Mom

1. Introduction

Building a household financial wellbeing in Thailand is very important because it is related to people's
quality of life and ability to deal with financial problems in daily life (Tiwasasit et al., 2021). Households in Thailand are
influenced by many factors, such as: 1) Economic changes: Thailand has undergone rapid economic changes over
the past decades, from the opening of the country to becoming a member of the ASEAN Community. This economic
growth has increased access to financial resources but also created challenges in financial management. 2) Saving
culture: The tradition saving behavior money among Thai households has declined due to lifestyles change and rising
consumption demands, making saving and financial planning more challenging. 3) Access to financial education:
Many Thai People still lack adequate financial education, leading to weak understanding of money management and
planning, which affects their overall household financial well-being of the household (Bank of Thailand, 2024). These
factors are significant because they affect 1) quality of life — good financial well-being enables households to meet
basic needs such as education, health, and a better living standards while reducing stress that impact mental health.
2) Financial stability - financially secure households can save for retirement, invest, and mitigate risks from
unexpected events; 3) Social development -- household financial stability contributes to national economic and social
development; and 4) Future preparation -- financial well-being supports long-term planning for children’s education,
housing, and business investment (Thailand Development Research Institute, 2020). Therefore, promoting household
financial well-being is essential in Thailand, especially in this era of rapid and complex economic change.

The relationship between financial behavior and financial management skills, financial security, and
financial well-being is crucial for daily financial decision-making and long-term planning. Financial behavior such as
cash management, savings, and investment forms the foundation of financial skills, which involve controlling income,
expenses, and investments to create future stability. Sound financial behavior enhances management skills and
reduces financial problems such as debt and overspending. Research shows that individuals with strong financial
planning and management skills face lower financial risks and enjoy higher financial security (Katnic et al., 2024).
Financially secure households can handle unexpected situations, maintain assets, and reduce dependence on debt
(Karin, 2022; Effendi et al., 2024). Moreover, financial security contributes directly to financial happiness, as people
with systematic saving and investment plans experiences lessf financial stress and better life satisfaction (Adee et al.,
2024). In addition, household financial management skills play an important role in financial security by helping
families plan, control, and manage money effectively, reducing financial risks, and promoting good saving behavior.
Research indicates that accounting and financial skills are positively related to household financial security and
economic growth (Plungpongpan, 2023). At the same time, financial security directly affects household financial well-
being. Households with stable finances are able to cope well with unexpected economic situations, reduce debt
burden, and have higher levels of happiness. Studies have found that savings and debt management factors affect
household members' satisfaction and quality of life (Khunta & Tangtrongpairoj, 2021; Tananuparp & Sonpakdee,
2021). Therefore, developing financial management skills is an important strategy to help strengthen household

financial security and financial well-being in the long term.
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Household financial management skills play an essential role in building long-term financial security and
well-being by helping families plan, control, and manage resources effectively. Research indicates that accounting
and financial skills are positively related to household financial security and economic growth (Plungpongpan, 2023).
At the same time, financial security directly affects household well-being, as financially stable households can better
withstand economic shocks and maintain higher satisfaction levels (Tananuparp & Sonpakdee, 2021), Developing
strong financial management skills is thus a vital strategy for strengthening household financial security and well-
being in the long term. In addition, although some research indicates that financial skills are positively related to saving
and money management (Plungpongpan, 2023; Mungsing, 2025), there remain a lack of studies focusing on the
long-term effects of financial skills on household financial stability. Moreover, no previous studies has examined in
depth the linkage between financial stabilityand overall household well-being. Moreover, the selection of Muak Lek
District is not only based on its local characteristics but also because it represents a transitional area between
agricultural and semi-urban economies—conditions that typify many Thai households nationwide. The district's
household structure, income sources, and financial literacy levels mirror those found across large portions of rural
Thailand. Thus, the findings from this study can serve as a practical model for developing nationwide financial
education programs, community-based savings promotion, and policies that enhance financial resilience among low-
to middle-income families.

In addition, Muak Lek District has unique historical and economic characteristics that make it an important
and relevant study area. It was designated by King Rama IX as a royal project area to promote dairy farming, which
has since become a key livelihood for local households and a major driver of the local economy. As a result, the
district has a distinctive mixed economic structure that combines agriculture, dairy farming, and service-related
activities. However, as economic patterns have evolved, many households in Muak Lek have faced financial
challenges such as fluctuating income, unstable agricultural returns, and increasing household debt. According to
local administrative data, the district has approximately 4,933 households, many of which rely on small-scale farming
and service employment, making them vulnerable to changes in income and limited financial management
capabilities (Muak Lek Subdistrict Administrative Organization, 2024). These characteristics reflect broader conditions
among semi-urban and rural Thai communities, where financial education and planning skills are still developing.
Therefore, Muak Lek provides an appropriate and representative context for investigating how financial behavior,
financial management skills, and financial security interact to influence overall household financial well-being. To
address these gap, the present study focuses on Muak Lek Distric, which was selected because its mixed agricultural
and service-based economy typifies many Thai households facing both financial opportunities and risks, such as
income variability and household debt. Furthermore, the district's demographic characteristics and accessibility to
respondents make it particularly suitable for a survey-based investigation of the relationships among financial
behavior, management skills, financial security, and household financial well-being ( Muak Lek Subdistrict
Administrative Organization, 2024). While previous studies primarity emphasized financial behavior and management
skills among organization personnel (Tananuparp & Sonpakdee, 2021), research at the household level remains

limited. Therefore, this study aims to examin the causal relationship among financial behavior, financial management
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skills, financial security, and financial well-being of households in Muak Lek District, Saraburi Province. The finding
are ecpected to serve as practice guidelines for public policy formulation and financial education curriculum
development, as well as for promoting sound financial behavior, reducing household debt, increasing savings, and
strengthening both household and macroeconomic stability. Ultimately, the study seeks to contribute to a more

comprehensive understanding that supports sustainable household financial security and well-being.

2. Literature Review

2.1 Financial Behavior

Azizah et al. (2024) stated that financial behavior can be defined as human behavior related to money
management. Nogueira et al. (2025) explained that financial behavior means managing an individual's income and
financial situation, that is, determining an individual's approach to managing finances in daily life. Rahman et al.
(2021b) stated that financial behavior means an individual's ability to manage his or her finances to be successful in
life, affecting well-being at all levels: individual, household, societal, national, and global. This concept is consistent
with Ajzen's (1991) Theory of Planned Behavior, which explains that a person's behavior is determined by behavioral
intentions, influenced by attitude toward the behavior, subjective norms, and perceived behavioral control (Winarta &
Pamungkas, 2021). In this study, financial behavior is conceptualized into four dimensions based on Rahman et al.
(2021a) and Katnic et al. (2024) : cash planning, saving planning, investment planning, and financial planning. Cash
planning involves managing daily cash flow and controlling everyday expenses to ensure spending does not exceed
income. Saving planning refers to systematically setting aside funds for short-term and long-term goals, including
emergency funds and future investments (Surwanti et al., 2024) Investment planning focuses on selecting suitable
investment channels and strategies according to personal risk tolerance and financial objectives. Financial planning
integrates overall financial actions, covering income, savings, investments, debt management, and goal setting to
enhance household financial security. These four dimensions are essential because each is hypothesized to influence
financial management skills, financial security, and financial well-being, forming the foundation of the research
framework illustrated in Figure 1.

2.2 Financial Management Skill

Financial management skills refer to the ability to effectively control and use financial resources, covering
budget planning, prudent spending, and rational financial decision-making (Aquino et al., 2025). This aligns with
Financial Literacy Theory, stating that money management depends on financial knowledge, skills, and behavior,
which together affect effective financial control (Nogueira et al., 2025). Key components include distinguishing needs
from wants, understanding investments, assessing financial risks, and planning income and expenses (Rahman et
al., 2021b) . Effective debt management and adaptability to economic changes are also crucial (Katnic et al., 2024).
People with good financial management skills tend to set clear financial goals, such as saving, investing, and having
a financial plan that helps enhance long-term economic stability and security. Financial behavior plays a direct role in
money management skills, such as planning money spending, saving, and investing. This research aims to study

whether financial behaviors (cash planning, saving planning, investment planning, and financial planning) influence
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financial management skills. From past research, such as Novita et al. (2024) found that good financial management
skills lead to higher savings levels, Saetao et al. (2024) pointed out that financial literacy and peer influence are related
to good financial behavior, and Azizah et al. (2024) found that higher financial literacy leads to better budget
management, debt management, and savings, reflecting the importance of having financial management skills in
enhancing economic stability. Then, financial behavior directly influences financial management skills: cash planning
strengthens budgeting and expense control, saving planning supports goal-oriented saving, investment planning
guides informed investment decisions, and financial planning ensures holistic management of financial resources.
This linkage provides the rationale for Hypothesis 1a-1d, positing that financial behaviors positively affect financial
management skills. Therefore, the research hypothesis is developed as follows:

Hypothesis 1a-1d. financial behaviors (cash planning, saving planning, investment planning, and financial

planning) has a significant and positively Influence on social financial skill management.

2.3 Financial Security

Financial security refers to the ability to manage daily financial obligations, adapt to unexpected events,
and confidently plan for future financial goals (Phelps & Metzler, 2025). Financial security also involves having
sufficient income to meet basic household needs and having reserves to support emergencies or family problems.
Achieving this goal requires learning financial skills, such as earning income, saving, investing, and hedging, which
are all interconnected and must be implemented in accordance with Bai (2023) Conservation of Resources Theory
(COR), which explains that individuals tend to accumulate and protect resources, such as savings, income, and
assets, to prevent stress and create stability. If resources are reduced, it can lead to stress and negative impacts on
life. Yun and Mao (2025) found that financial security has a greater effect on life satisfaction and happiness than
having a high income but lacking stability, while Lusardi and Messy (2023) reported that students with good financial
literacy tend to experience gaps in financial security and safety, reflecting that financial security is an important
element that enhances individuals' financial lives. Financial behavior plays an important role in promoting financial
security. Good behaviors such as saving, investing, debt management, and financial planning will help individuals
spend appropriately, prevent financial problems, and reduce future risks. Katnic et al. (2024) found that prudent
financial decisions, such as controlling spending, saving, and investing, have a positive effect on financial stability,
while Rahman et al. (2021b) confirmed that good financial behaviors, such as following a budget and reducing
extravagant expenses, enhance financial management skills, reduce the risk of financial problems, and build a
foundation for long-term stability. Financial behaviors play a critical role in promoting financial security. Cash planning
ensures daily obligations are met, saving planning provides emergency reserves, investment planning supports
wealth accumulation, and financial planning integrates all actions to maintain stability. Thus, financial security is
hypothesized to mediate the relationship between financial behaviors and long-term outcomes, forming the basis for
Hypothesis 2a-2d. This study hypothesizes the following:

Hypothesis 2a-2d. financial behaviors (cash planning, saving planning, investment planning, and financial

planning) has a significant and positively Influence on financial security
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2.4 Financial Well-being

Financial well-being refers to a stable financial status, having sufficient resources to meet needs, and
having freedom to make decisions about spending and investing in the future. This concept has received attention
from many disciplines, such as economics, financial counseling, psychology, and consumer behavior, with definitions
from various perspectives (Rahman et al., 2021b). Mathew et al. (2024) explained that financial well-being is the
perception of the ability to maintain a standard of living and having financial freedom both in the present and in the
future, while Garg et al. (2024) proposed that this financial well-being covers both material and subjective aspects,
which affect the financial status of each person. Therefore, Maslow's hierarchy of needs theory (1943) is used to
explain the basic human needs, such as stable income, savings, and future security, which all play an important role
in achieving financial well-being. Research by Sajid et al. (2024) found that financial behaviors have a direct effect on
creating financial well-being. Similarly, Subaida (2024) hypothesized that financial behaviors have a direct and indirect
effect on financial well-being. Nogueira et al. (2025) viewed financial behaviors as reflecting an individual's ability to
manage finances to achieve life goals. In addition, financial behaviors are linked to the concept of money
management, financial satisfaction, and financial knowledge. However, there are studies that report different results,
such as Sabri et al. (2023) who did not find a relationship between financial behaviors and financial well-being in the
Malaysian context, and Garcia-Santillan et al. (2025) who indicated that age and education level were linked to
financial knowledge and financial well-being. From these literature found that financial behaviors influence well-being
both directly and indirectly: cash planning supports daily stability, saving planning secures future goals, investment
planning enhances wealth accumulation, and financial planning ensures coordinated financial decisions. Therefore,
the following hypotheses were made:

Hypothesis 3a-3d. financial behaviors (cash planning, saving planning, investment planning, and financial
planning) has a significant and positively Influence on financial well-being

Hypothesis 4: financial sikll management has a significant and positively Influence on financial security

The variables of financial security and financial well-being are closely related in the context of personal
finance, where financial security refers to the ability to meet current and future financial needs and effectively cope
with emergencies, while financial well-being reflects the satisfaction and confidence in one's financial status. The
research of Sabri et al. (2023) found that good financial knowledge and practices had a positive effect on financial
well-being among young Malaysian employees, while Goyal et al. (2021) indicated that financial management
behaviors were important factors in financial well-being, while Sajid et al. (2024) found that financial confidence had
a direct and indirect effect through financial behaviors on financial well-being, indicating that high financial knowledge
and confidence promote responsible behaviors and lead to long-term financial security and well-being. Therefore,
this research hypothesizes that financial security has a positive effect on financial well-being of households in
Thailand.

Hypothesis 5: financial security has a significant and positively Influence on financial well-being

Financial behavior plays an important role in determining financial management skill, financial security, and

financial well-being of individuals or households. The relationship between financial behavior and these variables can
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be explained from past research, which Guo and Huang (2023) pointed out that the main factors affecting the creation
of financial well-being are financial capability, access to financial resources, social capital, income, and mental health.
In addition, the research of Mathew et al. (2024) found that positive perceptions of creating financial well-being are
predictors of well-being, which influences overall quality of life. It also found that positive perceptions of creating
financial well-being are related to happiness levels, optimism, good health, and stable social relationships (Shin et al.,
2023). Therefore, this study conceptualizes financial behavior as the independent variable influencing financial
security, with financial management skills serving as a mediator, and financial behavior as the independent variable
influencing financial well-being, with financial security serving as a mediator. The study hypotheses are formulated as
follows:

Hypothesis 6a-6d. financial behaviors (cash planning, saving planning, investment planning, and financial
planning) have a significant and positively influenced on financial security, mediated by financial skill management.

Hypothesis 7a-7d. financial behaviors (cash planning, saving planning, investment planning, and financial
planning) have a significant and positively influenced on financial well-being, mediated by financial security.

In Figure 1 shown the influence of four dimensions of financial behavior—cash planning, saving planning,
investment planning, and financial planning—on three key outcomes: financial management skills, financial security,
and financial well-being. Grounded in behavioral and economic theories, the study explores both direct and indirect
relationships, specifically the mediating roles of financial management skills and financial security. Therefore,
Hypotheses 3a-3d, 4, 5, 6a—6d, and 7a—7d are developed to examine both direct and indirect effects, as depicted in
Figure 1, highlighting the comprehensive influence of financial behavior dimensions on key financial outcomes. The
study aims to provide a comprehensive understanding of how financial behaviors contribute to long-term financial

outcomes among individuals or households.

Figure 1 Research Framework

s ™
Financial Behavior H1a-1d Financial Skills Management: FSM
a) Cash Planning: CP / H4
H2a- . . .
b) Saving Planning: SP 2a-2d > Financial Security: FS

c) Investment Planning: IP \ "H5
H3a-3d Financial Well-being: FW

d) Financial Planning: FP

Financial Behavior (H6a — 6d) — FSM —> FS

Financial Behavior (H7a - 7d) — FS — FW
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3. Research Method

3.1 Population and Sample Size

The population of this study consists of 4,933 households in Muak Lek District, Saraburi Province (Muak
Lek Subdistrict Administrative Organization, 2024). Muak Lek District was selected because it represents a
microcosm of household financial behaviors in the province, including households with diverse income levels,
occupations, and family structures relevant to the study objectives. Additionally, logistical considerations and resource
constraints made it practical to focus on this district while ensuring sufficient representation. For determining the
sample size, the study followed Hair et al. (2014), which recommends a sample size of 5-20 times the number of
questionnaire items for Structural Equation Modeling (SEM). Since this study includes 35 questions, the
recommended sample size ranges from 175 to 700 respondents. A total of 179 households responded to the
questionnaire, which falls within the acceptable range for SEM analysis. Regarding the sampling technique, cluster
sampling was employed, with each village in Muak Lek District treated as a cluster. This approach ensured that
households from different villages were proportionally represented while facilitating practical field data collection.

3.2 Research Instrument

This research used a questionnaire as a research tool, consisting of 5 sections: Section 1. General
information of respondents (8 items) — gender, age, education level, occupation, marital status, family members,
monthly income, and monthly expenses. Section 2: Financial Behavior (20 items; 5 items each for Cash Planning,
Saving Planning, Investment Planning, and Financial Planning) — adapted and improved from Abrantes-Braga and
Veludo-de-Oliveira (2019), ensuring sufficient items to measure the multidimensional construct of financial behavior.
Section 3: Financial Management Skill (5 items) — adapted from Zaimah et al. (2021). Section 4: Financial Security (5
items) — adapted from Munyon et al. (2020). Section 5: Financial Well-being (5 items) — adapted from Vieira et al.
(2023). Each construct includes enough items to reliably capture the intended concept, following standard SEM
guidelines that recommend 3-5 items per latent variable (Hair et al., 2014). Sections 2-5 used a 5-point Likert scale
(1 = strongly disagree to 5 = strongly agree), while Section 1 used closed-ended multiple-choice questions to
measure nominal and ordinal data.

The questionnaire was validated by three experts for content validity using the Index of Consistency (I0C),
which ranged from 0.67 to 1.00, with an overall IOC of 0.98, exceeding the acceptable criterion of 0.50 (Rovinelli &
Hambleton, 1977). A pilot test with 30 respondents showed a Cronbach Alpha of 0.79, and after full data collection
from 179 respondents, the Cronbach Alpha was 0.89, indicating strong reliability (Cho & Kim, 2015).

3.3 Statistics

Data were analyzed using descriptive statistics (Frequency, Percentage, Mean, Standard Deviation),
Correlation Coefficient Analysis, Confirmatory Factor Analysis (CFA), and Structural Equation Modeling (SEM) to test

the relationships among variables, following Choi and Seltzer (2010), Hair et al. (2014), and Kline (2016).
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4. Research results and discussion

4.1 General information of the respondents

The respondents were households in Muak Lek District, Saraburi Province, totaling 179 housholds. The
majority were female, 130 housholds, or 72.6 percent. There were 71 people, or 39.7 percent, aged 51 years or older.
There were 72 people, or 40.2 percent, who had completed secondary education or vocational certificates. There
were 71 people, or 39.7 percent worked as general laborers. There were 118 people, or 65.9 percent married. There
were 132 people, or 73.7 percent, who had 3 to 4 family members. There were 78 people, or 73.6 percent had a
monthly income of approximately 10,001 to 20,000 baht. There were 74 people, or 41.3 percent had monthly expenses
of approximately 5,001 to 10,000 baht.

4.2 Correlation coefficient analysis

The analysis of the correlation coefficient found that there was a positive relationship between financial
behaviors (cash planning, savings planning, investment planning, and financial planning), financial management
skills, financial security, and creating financial well-being at a statistically significant level of 0.01. From Table 1, it was
found that the correlation coefficient between the variables was between 0.46 and 0.79, with no correlation higher
than 0. 80, indicating that there would be no problem of self-correlation between the independent variables
(Multicollinearity). In addition, the mean value was found to be between 3.00 and 3.41 and all variables had a mean
value of more than 3.00, indicating that the respondents had an opinion on each variable question at the level of
"agree". When analyzed the Variance Inflation Factors (VIF) value, it was found that the value was between 1.81 and
3.91, showing that the VIF value was not more than 5.00, indicating that there was no problem of correlation between
the variables (Ringle et al., 2015). Therefore, the data could be analyzed. The Square Root of AVE value to check the
Discriminant Validity value (shown in bold diagonal values) found that the values were in accordance with the
conditions, that is, every diagonal value was greater than the Correlation Coefficiene value (Fornell & Larcker, 1981)
and had a value less than 1.00 (Henseler et al., 2016).

Table 1 Correlation Coefficient, Mean, Standard Deviation, VIF and Discriminant Validity

Variable CP SP IP FP FMS FS Fw
CP 0.81

SP 0.58** 0.87

IP 0.55**  0.63** 0.89

FP 0.62**  0.74™ 0.71* 0.82

FMS 0.68™  0.69™ 0.66* 0.79** 0.86

FS 0.56™  0.72  0.62* 0.68™* 0.75* 0.83

FwW 0.46™  0.59™  0.56** 0.52** 0.55** 0.73** 0.93
Mean 3.16 3.41 3.00 3.34 3.31 3.33 3.33
S.D. 0.78 0.98 1.06 0.96 0.96 0.91 0.76
VIF 1.81 3.50 2.96 3.80 3.91 277 -

**=p <0.01 (2-tailed)
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4.3 Confirmatory Factor Analysis

The results of the Confirmatory Factor Analysis found that the observed variables were consistent between
the theoretical data and the empirical data as follows: Financial Behavior consists of 4 sub-variables: Cash Planning
(CP), Saving Planning (SP), Investment Planning (IP), Financial Planning (FP), Financial Management Skill (FMS),
Financial Security (FS), and Financial Well-being (FW). The values of the consistency index are shown in Table 2. It

was found that all values were in accordance with the conditions.

Table 2 The congruence index based on the Confirmatory Factor Analysis criteria

. XZ/df p-value GFI AGFI CFI TLI RMSEA CR AVE
Variable <4.00 >0.05 >0.90 >0.90 >0.97 >0.95 <0.05 >0.70 >0.50
CP 0.35 0.70 1.00 0.99 1.00 1.01 0.00 0.88 0.65
SP 0.04 0.99 1.00 1.00 1.00 1.02 0.00 0.93 0.76
P 0.79 0.50 1.00 0.97 1.00 1.00 0.00 0.93 0.79
FP 1.57 0.19 0.99 0.95 1.00 0.99 0.05 0.91 0.67
FMS 0.91 047 0.99 0.97 1.00 1.00 0.00 0.93 0.73
FS 0.57 0.57 1.00 0.98 1.00 1.00 0.00 0.92 0.69
FW 1.15 0.33 0.99 0.96 1.00 1.00 0.02 0.87 0.70

Noted: Cash Planning (CP), Saving Planning (SP), Investtment Planning (IP), Financial Planning (FP), Financial

Management Skill (FMS), Financial Security (FS), Financial Well-being (FW)

4.4 Structural equation modeling (SEM)

The analysis of the consistency of financial behavior variables (cash planning, savings planning,
investment planning, and financial planning), financial management skills, financial security, and financial well-being
found that the empirical data showed a Chi-squared value (XZ) equals to 0.53, the value of Degree of Freedom (df)
equals to 1, x2/df value equals to 0.53, p-value equals to 0.53, GFl value equals to 1.00, AGFI value equals to 0.98,
RMSEA value equals to 0.00, NFI value equals to 1.00, IFI value equals to 1.00, and CFl value equals to 1.00. From
the data analysis results, it was found that all values were in accordance with the conditions of the analysis of the
consistency of the variables. Therefore, it was concluded that the research model and the empirical data were
consistent (Byrne, 2001; Arbuckle et al., 2003; Hair et al., 2014). In addition, from the Path Analysis, it was found that
the variables of financial management skills, financial security, and financial well-being had R’ values of 0.70, 0.64,
and 0.55, respectively, indicating that the independent variables in the model were able to explain the variance of
each dependent variable by 70 percent, 64 percent, and 55 percent, respectively. An explanation of the model fit

results is provided in Table 3.
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Table 3 The result of the model fit of the Structural Equation Model

Initial model Final model
Measure Threshold
Estimate Interpretation Estimate Interpretation

Y - 378.52 - 053 -

df - 7 - 1 -
X2/df <3.00 54.07 Not accept 0.53 Accept
p-value >0.05 0.00 Not accept 047 Accept
GFI >0.90 0.59 Not accept 1.00 Accept
AGFI >0.80 -0.66 Not accept 0.98 Accept
RMSEA <0.08 0.55 Not accept 0.00 Accept
NFI >0.90 0.59 Not accept 1.00 Accept
[FI >0.90 0.59 Not accept 1.00 Accept
CFl >0.90 0.56 Not accept 1.00 Accept

This research aimed to explore the causal influence between financial behaviors and financial
management skills that affect the financial security and financial well-being of households in Muak Lek District,
Saraburi Province. Table 4 shows the results of empirical data analysis as follows: Hypothesis 1 (H1a—H1d): The
results indicate that financial behaviors, including cash planning, savings planning, investment planning, and overall
financial planning, have a significant positive effect on financial management skills, with path coefficients (’Y) of 0.35,
0.18, 0.14, and 0.58, respectively, all significant at the 0.001 level. Therefore, all sub-hypotheses under H1 are
supported. Hypothesis 2 (H2a—-H2d): The analysis shows that certain financial behaviors, namely savings planning
and investment planning, significantly positively influence financial security, with path coefficients (Y) of 0.42 and 0.15,
respectively. In contrast, cash planning (H2a) and overall financial planning (H2d) were not found to have a significant
effect. Accordingly, Hypothesis 2 is partially supported. Hypothesis 3 (H3a—H3d): The results indicate that savings
planning and investment planning positively affect financial well-being, with path coefficients (Y) of 0.16 and 0.20,
respectively. Cash planning (H3a) and overall financial planning (H3d) do not have a significant effect. Therefore,
Hypothesis 3 is partially supported. Hypothesis 4 (H4): Financial management skills were found to have a significant
positive effect on financial security (Y = 0.42). Hence, Hypothesis 4 is supported. Hypothesis 5 (H5): Financial security
has a significant positive impact on financial well-being (Y = 0.52). Therefore, Hypothesis 5 is supported. Hypothesis
6 (H6a-H6d): Financial behaviors—including cash planning, savings planning, investment planning, and overall
financial planning—positively influence financial well-being through financial management skills, with path coefficients
of (¥) 0.14, 0.50, 0.21, and 0.23, respectively, all significant at the 0.001 level. Accordingly, all sub-hypotheses under
H6 are supported. Hypothesis 7 (H7a-H7d): The findings indicate that financial behaviors, specifically cash planning,
savings planning, and investment planning, positively affect financial well-being through financial security, with path

coefficients of 0.11, 0.42, and 0.43, respectively, all significant at the 0.001 level. However, financial planning (H7d)
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was not found to significantly influence financial well-being through financial security. Therefore, Hypothesis 7 is

partially supported. For further details on the hypothesis testing results, see Table 4.

Table 4 Hypothesis, Path Analysis, Path Coefficient, and Result

Hypothesis Path Analysis Path Coefficient Result
H1a CP ™ FMS 0.35* Supported
H1b SP = FMS 0.18** Supported
H1c IP = FMS 0.14* Supported
H1d FP = FMS 0.58** Supported
H2a CP ™ FS 0.00 Not Supported
H2b SP—FS 0.42** Supported
H2c IP ™ FS 0.15* Supported
H2d FP ™ FS -0.01 Not Supported
H3a CP 2 FW 0.04 Not Supported
H3b SP = FW 0.16™* Supported
H3c IP = FW 0.20** Supported
H3d FP = FW -0.15 Not Supported
H4 FMS — FS 0.42** Supported
H5 FS = FW 0.52** Supported
Hba CP?FMS 2 FS 0.14* Supported
H6b SP — FMS — FS 0.50** Supported
H6c IP = FMS ™ FS 0.21* Supported
Hed FP — FMS — FS 0.23* Supported
H7a CP 2 FS 2 FW 0.11* Supported
H7b SP = FS 2 FW 0.42** Supported
H7c IP = FS ™ FW 0.32** Supported
H7d FP = FS ™ FW -0.04 Not Supported

Note: ** p < 0.001

5. Result Discussion

The objective of this research is to explore the causal influence between financial behavior and financial
management skills on financial security and financial well-being of households by focusing on the study of financial
management skills and financial security as the mediating variables between financial behavior and financial well-

being. From the empirical findings, the results can be discussed as follows.
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Financial behavior affects financial management skills. Households emphasize financial behaviors in terms
of cash planning, savings planning, investment planning, and financial planning have a direct and positive influence
on financial management skills. The results of this research indicate that financial behavior affects financial
management skills in order of importance: financial planning, cash planning, savings planning, and investment
planning (0.58, 0.35, 0.15, and 0.14), respectively, which will affect financial management skills. Since people
consistently practice financial behaviors, it helps develop skills in planning, controlling and making rational financial
decisions. Financial behaviors such as cash planning, saving, investing and financial planning are activities that
people do in their daily lives to manage their income, expenses and financial resources. As the research of Shi et al.
(2024) concluded that cash planning helps people effectively control their income and expenses, while savings
planning promotes saving for future goals. Having good cash planning and savings skills can increase a person's
overall financial management ability. In addition, Yeo et al. (2024) found that financial planning behavior according to
the framework of the Theory of Planned Behavior (TPB) shows that attitudes, social norms and perceived behavioral
control affect financial planning intentions and behaviors, such as cash planning, investment planning and retirement
planning, which are part of good financial management skills.

Financial behavior and financial stability: Households with financial behaviors in terms of savings planning
and investment planning have a direct and positive influence on financial security. The research results show that
financial behaviors in terms of savings planning are very important (0.42), and investment planning (0.15) is the next
most important in terms of affecting financial security. Therefore, savings planning and investment planning have a
clear impact on individuals' financial security, which is consistent with the research of Khurshid et al. (2024), who
studied the impact of financial literacy and self-control on financial well-being. It was found that having good financial
behaviors helps build long-term financial security, especially having effective savings and investment habits. It was
also found that cash planning and financial planning did not influence building financial well-being, indicating that
overall, cash planning and financial planning may not have a clear impact on long-term financial security because
they focus on short-term financial management. The research of Yeo et al. (2024) mentioned the complexity of overall
financial planning, which may not be able to clearly measure its impact in the context of long-term financial security.

Financial behavior and building financial well-being: Households with financial behaviors in terms of
savings planning and investment planning have a direct positive influence on building financial well-being. These
research results show that financial behaviors in terms of savings planning are very important (0.20) and investment
planning (0. 16), which affect building financial well-being. Therefore, savings and investment planning are financial
behaviors that have a significant influence on long-term financial security, which is accepted by the work of Khurshid
et al. (2024) who stated that financial literacy and self-control have an effect through good financial behaviors that will
lead to building financial well-being, especially patterned savings and investment behaviors. It is consistent with the
research of Choowan et al. (2024), who indicated that financial behaviors such as saving and investment have a direct
influence on financial well-being, which means that having these good behaviors affects building long-term security.
In addition, the research results also found that cash planning and financial planning have no influence on building

financial well-being. Although cash planning and overall financial planning are components of financial behavior, they
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are more related to short-term income and expense management, which may not have a clear effect on long-term
financial security. This is consistent with the research of Yeo et al. (2024), who mentioned the differences in the
effectiveness of each type of financial behavior and found that behaviors with long-term goals such as saving and
investment, have a greater impact on financial stability than cash management or general, non-targeted planning.

Financial management skills and financial stability: Households with financial management skills have a
significant positive direct influence on financial security of 0.42 because personal financial planning is an important
component of financial management skills, which is consistent with the research by Ang (2024) who found that financial
planning helps individuals set financial goals and plan to achieve those goals, which affects financial security. In addition,
financial literacy and financial behavior are factors that promote financial management skills, which is consistent with the
research by Katnic et al. (2024), who indicated that financial literacy helps individuals make effective financial decisions,
which affects long-term financial security. The research by Novita et al. (2024) found that financial management skills
have an impact on financial security. Developing these skills can help reduce financial risks and increase financial
security.

Financial stability and building financial well-being: Financially secure households have a significant direct
positive influence on building financial well-being, which is consistent with the research of Phelps and Metzler (2025),
indicating that financial security is positively related to building financial well-being of individuals. People who are
financially secure can manage their daily expenses and have the ability to plan their finances for the future. Financial
security affects individuals' financial behaviors. People who are financially secure tend to have better financial
behaviors, such as saving, investing, and financial planning (Anuradha et al., 2024). Financial security affects
individuals' mental health. People who are financially secure tend to have better mental health and more life
satisfaction (Mathew et al., 2024). Financial security is related to individuals' life satisfaction. People who are financially
secure tend to have more life satisfaction and better quality of life (Subaida, 2024).

Financial behavior and financial management skills for building financial well-being: Households with
financial behaviors in terms of cash planning, savings planning, investment planning, and financial planning will have
a direct and positive influence on building financial well-being through financial management skills. The results of the
research show the importance of financial behaviors in order of importance, which are savings planning, financial
planning, investment planning, and cash planning (0.50, 0.23, 0.21, and 0.14), respectively. This is consistent with
the research by Sabri et al. (2023), who found that financial behaviors such as financial planning, savings, and
investment are positively related to individuals' financial management skills. Those with good financial behaviors can
effectively develop financial management skills, resulting in greater financial security. In addition, financial
management skills play an important role in building financial well-being, which is consistent with the research of
Katnic et al. (2024), who stated that financial management skills help individuals make effective financial decisions,
which affects long-term financial security. Personal financial planning is an important component of financial behavior,
which is consistent with the research by Cheung et al. (2023) who found that financial planning helps individuals set

financial goals and plan to achieve them, which affects financial security.
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Financial behavior and financial stability for building financial well-being: Households with financial
behaviors in terms of cash planning, savings planning, and investment planning have a direct and positive influence
on building financial well-being through financial security. The results show that the importance of financial behaviors
in order of importance are savings planning, investment planning, and cash planning (0.42, 0.32, and 0. 11),
respectively. This is consistent with the research by Rahman et al. (2021b), who found that financial behaviors are
positively related to financial security among low-income populations in Malaysia. Cash planning, savings, and
investment planning reduce financial stress and increase the ability to cope with unexpected financial situations. In
addition, financial security plays an important role in building financial well-being, which is consistent with the research
by Choung et al. (2025), who found that financial security allows individuals to make effective financial decisions,
which affects life satisfaction and well-being. However, the results also found that financial behaviors in terms of
financial planning do not have a direct influence on building financial well-being through financial security, which
explains that although personal financial planning is an important component of financial behavior, some research
results found that it does not have a direct influence on financial security. For example, the research by Yeo et al.
(2024) found that financial planning must be accompanied by practical actions such as saving and investing to
produce clear results on financial stability.

The findings indicate that financial behavior positively affects financial management skills, particularly in
cash planning, savings, investment, and overall financial planning, which aligns with Shi et al. (2024) and Yeo et al.
(2024). Savings and investment behaviors directly enhance financial security, consistent with Khurshid et al. (2024),
while short-term behaviors like cash planning have less impact on long-term security. Financial management skills
also directly improve financial security, supporting Ang (2024) and Katnic et al. (2024). In turn, financial security
significantly contributes to financial well-being, confirming findings by Phelps and Metzler (2025) and Subaida (2024).
Overall, financial behavior, management skills, and security are positively interrelated, jointly promoting household

financial well-being, consistent with prior studies.

6. Conclusion

This study aimed to examine the causal influence between financial behavior, financial management
skills, financial security, and household financial well-being in Muak Lek District, Saraburi Province. A
quantitative cross-sectional design was employed, and data were collected from 179 households through a
structured questionnaire. The data were analyzed using Structural Equation Modeling (SEM) to test the
relationships among the variables. The results revealed that financial behavior—particularly saving and
investment planning—positively influenced financial management skills, financial security, and financial well-
being. Financial management skills and financial security were found to play mediating roles in explaining how

financial behavior contributes to overall household well-being.
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7. Recommendation

7.1 Suggestions for Applying Research Results

The findings from this study offer important implications for financial policy and practice. To ensure
effective and achievable implementation, the recommendations can be considered across three stages—short-
term, medium-term, and long-term—each aimed at strengthening household financial literacy, management
capability, and resilience in Thailand.

In the short term, efforts should focus on improving basic financial literacy and promoting behavioral
change among households, particularly in vulnerable communities. Local governments and financial institutions
such as the Bank for Agriculture and Agricultural Cooperatives and the Government Savings Bank could
collaborate on community-based training programs covering budgeting, saving, and debt management.
Demonstration households that model effective financial practices, along with digital tools and media
campaigns, can further enhance financial awareness and encourage technology-based saving behavior.

In the medium term, policies should institutionalize financial education and expand management
capacity at community and organizational levels. Establishing household financial counseling centers in
collaboration with universities and local administrations would provide continuous support and guidance.
Integrating financial literacy into school and vocational curricula, together with incentive schemes such as tax
benefits or savings programs, can encourage consistent and responsible financial behavior.

In the long term, national policies should aim to build a sustainable financial ecosystem that promotes
household stability and economic resilience. Developing a National Financial Well-being Index would enable
ongoing monitoring and evidence-based policy design. Inclusive financial mechanisms, such as low-interest
funds for low-income families, and strengthened digital financial infrastructure—like e-wallets and online savings
platforms—would enhance financial inclusion and long-term sustainability.

Although this research was conducted in Muak Lek District, its implications extend to many Thai
households that share similar financial conditions. The findings can inform national strategies under the Bank of
Thailand and the Ministry of Finance to promote financial literacy, reduce household debt, and strengthen
economic security. Implementing these multi-phase policies through collaboration among government
agencies, educational institutions, and financial organizations will enhance household financial capability,
support sustainable saving behavior, and contribute to broader economic and social well-being in Thailand.

7.2 Limitation of the Study

Although this research provides valuable insights into the causal relationships between financial behavior,
management skills, and financial well-being, it has several limitations. The study was conducted in a single district
(Muak Lek), which may limit the generalizability of the findings to other regions with different socio-economic
conditions. Additionally, the cross-sectional design restricts the ability to capture changes in financial behavior over
time. The data relied on self-reported questionnaires, which may involve response bias. Future research should
therefore consider longitudinal designs, larger and more diverse samples, and the inclusion of qualitative data to

provide a more comprehensive understanding of household financial well-being in Thailand.
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7.3 Suggestions for Future Research

7.3.1 Expand the sample to the regional and national levels. This research collected data only in
specific areas, so it may not reflect financial problems at the national level. Expanding the sample to cover multiple
regions will help understand differences in financial behavior, such as urban and rural areas, or between different
regions, and support national policymaking in specific contexts, such as farmer groups or laborers in each region.

7.3.2 Study other mediating or intervening variables that affect building financial well-being. Although
financial literacy is important, there are also other psychological and social factors that influence it, such as financial
attitudes (views on debt or savings), financial discipline (spending control), and family or social influences (values
and behaviors from people around you or online media), which should be further studied to design measures that are
appropriate for each group.

7.3.3 Use longitudinal research. Financial behavior changes according to events or life stages, such
as the economic crisis, COVID-19, or changes in family roles. Long-term studies (e.g., 3-5 years) will provide in-depth
information on policy adaptations orimpacts, such as digital money distribution programs or changes after retirement.

7.3.4 Develop more accurate financial behavior measurement tools. Using questionnaires may not fully
reflect real behavior. Future research should develop more accurate tools, such as simulation questionnaires.
(Scenario-based), psychometric tools, or using technology to collect real expenditure data, such as expense
recording applications or linking data from bank accounts (with consent), including using Mixed Methods, combining

quantitative and qualitative methods, to understand both the overall picture and the depth in each case.
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Abstract

This research article aims 1) to examine the factors influencing the development of digital accounting
systems to support the growth of small and medium-sized enterprises (SMEs), and 2) to propose development
guidelines for digital accounting systems that facilitate the advancement of SMEs in the southern provinces of
Thailand. This study employed a mixed-methods approach, incorporating both quantitative and qualitative
methodologies. The sample group and key informants were purposively selected based on specific criteria. The
quantitative sample consisted of 384 individuals responsible for accounting functions within SMEs in the
southern provinces of Thailand, while the qualitative data were obtained from 15 key informants, comprising 10
executive-level directors from SMEs and 5 government administrators involved in promoting SME development.
Data were collected through questionnaires and in-depth interviews. The data analysis employed structural
equation modeling (SEM) and content analysis techniques. The results revealed that 1) accounting system
management, collaborative growth mechanisms, and competitive advantages in the digital era significantly
influence the development of digital accounting systems in SMEs across the southern provinces of Thailand;
and 2) the proposed development guidelines emphasize the implementation of internationally standardized
accounting systems, the adoption of digital technologies such as cloud-based systems, real-time data
connectivity, and secure, systematic digital data storage. These measures aim to enhance transparency and
strengthen strategic decision-making capabilities among SMEs. Furthermore, the study highlights the
importance of establishing multi-stakeholder collaboration mechanisms involving the public sector, private
sector, and academic institutions as a key strategy for sustainably enhancing digital accounting competencies

in the SME sector.

Keywords: Accounting System Management, Collaborative Growth Mechanisms, Competitive Advantages,

Development of Digital Accounting Systems
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Abstract

This research examines the intricate relationship between technology integration and its dual impact on
human capital development and institutional effectiveness within vocational education settings. Through a mixed-
methods design incorporating quantitative surveys and qualitative interviews from 312 vocational institutions
across diverse regions, this study investigates how systematic technology integration influences educational
outcomes and institutional performance. The research utilized a structured survey instrument, semi-structured
interviews, and institutional performance metrics analysis. Findings reveal strong positive associations between
technology integration and human capital development (r = 0.78, p < 0.001), and significant improvements in
institutional effectiveness (B = 0.65, p < 0.001). The study highlights key enabling factors such as infrastructure
readiness, faculty digital competency, and adaptive institutional policies. These findings underscore the novel
contribution of linking technology integration to dual outcomes and provide practical implications for administrators
and policymakers in vocational education. The research concludes by proposing a comprehensive, evidence-
based framework for technology integration that balances human capital development with institutional

effectiveness goals.
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1. Introduction

The rapid evolution of technological capabilities and their integration into educational systems has
fundamentally transformed the landscape of vocational education in the 21st century. This transformation presents
both unprecedented opportunities and significant challenges for institutions striving to develop human capital while
maintaining and improving institutional effectiveness. The convergence of technology and education has become
increasingly critical in preparing students for an increasingly digitalized workforce while simultaneously enhancing
institutional operations and educational delivery methods.

The contemporary landscape of vocational education faces a complex challenge: the need to integrate
advanced technological solutions while ensuring these implementations effectively contribute to both human capital
development and institutional effectiveness. As noted by Anderson and Thompson (2024), the traditional
approaches to vocational education are increasingly insufficient in meeting the demands of modern industry and
commerce. The gap between educational provision and industry requirements continues to widen, particularly
regarding technological competencies and digital literacy.

This research addresses a critical gap in the current literature regarding the systematic understanding of
how technology integration influences both human capital development and institutional effectiveness in vocational
education settings. While previous studies have examined these elements separately, there is limited
comprehensive research investigating their interrelated nature and combined impact on educational outcomes.
Morrison et al. (2022) emphasized the need for more integrated approaches to understanding technology's role in
educational transformation, particularly in vocational settings where practical skills development intersects with
theoretical knowledge.

The significance of this study lies in its potential to provide actionable insights for educational
institutions, policymakers, and practitioners in the field of vocational education. As highlighted by Chen and
Rodriguez (2024), the investment in educational technology infrastructure and implementation strategies requires
evidence-based guidance to ensure optimal returns in terms of both human capital development and institutional
performance. This research aims to provide such guidance through a comprehensive analysis of current practices,
outcomes, and potential improvements in technology integration strategies.

The primary research questions guiding this study are:

1.1 How does systematic technology integration in vocational education institutions influence human
capital development outcomes?

1.2 What is the relationship between technology integration strategies and institutional effectiveness

metrics in vocational education settings?
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1.3 What are the critical success factors in implementing technology-enhanced learning environments
that support both human capital development and institutional effectiveness?

1.4 How can vocational education institutions optimize their technology integration strategies to achieve
balanced improvements in both human capital development and institutional effectiveness?

This research employs a mixed-methods approach, combining quantitative analysis of institutional
performance metrics with qualitative insights from stakeholders across multiple vocational education institutions.
The study draws upon both theoretical frameworks from educational technology research and practical
implementations in vocational education settings, providing a comprehensive examination of the relationship

between technology integration and educational outcomes.

2. Literature Review

This research is grounded in interconnected theories that explore the links between technology
integration, human capital development, and institutional effectiveness in education. The Technology Acceptance
Model (TAM), initially proposed by Davis & Wilson (2022) serves as a core framework for understanding the adoption of
technological innovations. Recent expansions adapt TAM specifically to vocational education, linking technological
adoption directly to skill development and practical learning outcomes (Martinez & Lee, 2023).

Social Cognitive Theory, applied to educational technology by Robertson et al. (2022), highlights self-
efficacy and environmental factors in learning. This theory is further connected to institutional effectiveness,
explaining how technology-enhanced learning environments influence both individual competencies and
organizational performance (Richards & Kumar, 2024).

Human Capital Theory also underpins this research. Its principles illustrate the causal pathway from
technology integration to enhanced skill acquisition, improved learning outcomes, and subsequent institutional
effectiveness (Anderson & Wilson, 2023).

2.1 Technology Integration in Vocational Education

The integration of technology in vocational education has evolved significantly, transitioning from basic
computer-aided instruction to advanced tools like simulation-based learning and virtual reality, as documented by
Rohiat and Wu (2025). Successful integration requires aligning pedagogical strategies with institutional
capabilities, directly influencing both human capital development and institutional effectiveness (Thompson &
Rodriguez, 2023).

2.2 Human Capital Development in the Context of Technological Integration

The relationship between technology integration and human capital development has been extensively
studied in recent years. Landmark research by Martinez et al. (2024) demonstrated a strong positive correlation

between systematic technology integration and enhanced human capital development in vocational education
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settings. Their study of 500 students across multiple institutions showed that technology-enhanced learning
environments contributed to a 45% improvement in practical skills acquisition and a 38% increase in theoretical
knowledge retention. Systematic technology integration leads to measurable improvements in practical skills and
theoretical knowledge, which in turn enhance overall institutional performance (Martinez et al., 2024).

2.3 Institutional Effectiveness and Technology Integration

Research on institutional effectiveness in the context of technology integration has revealed complex
relationships between technological infrastructure, organizational capabilities, and educational outcomes. Studies
by Chen and Kumar (2023) identify key enabling factors—robust infrastructure, faculty professional development,
adaptive policies, and strategic alignment of technology investments—that mediate the effect of technology

integration on institutional effectiveness.

3. Conceptual Framework
Building upon the theoretical foundations and empirical evidence from recent literature, this study
proposes a comprehensive conceptual framework that integrates multiple dimensions of technology integration,

human capital development, and institutional effectiveness.

Human Capital

Development
H1
H3
H4
Technology Institutional
Integration H2 = > Effectiveness

Figure 1. Conceptual Framework

Research Hypotheses

Based on the comprehensive literature review, the following hypotheses have been formulated:

H1: Systematic technology integration in vocational education institutions positively influences human
capital development outcomes.

H2: The level of technology integration has a direct positive relationship with institutional effectiveness

metrics.
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H3: The interaction between technology integration and human capital development significantly
contributes to overall institutional effectiveness.

H4: The effectiveness of technology integration is moderated by institutional readiness factors.

4. Research Methodology

This research employs a mixed-methods approach, integrating quantitative and qualitative
methodologies to study the impact of technology integration on human capital development and institutional
effectiveness in vocational education. Using a sequential explanatory strategy, quantitative data collection and
analysis are followed by qualitative investigation to deepen insights.

The study sample includes 312 vocational institutions selected through stratified random sampling with
explicit criteria for small, medium, and large institutions, representing diverse sizes, geographic locations, and
technological capabilities. Participants include 1,248 faculty members, 3,120 students, 312 administrators, and
624 industry partners, with clear rationale showing coverage across the 312 institutions.

The data collection process involved quantitative and qualitative phases. In the quantitative phase, three
instruments were used: the Institutional Technology Integration Assessment (ITIA) to evaluate technology usage,
the Human Capital Development Metrics (HCDM) to assess student performance and outcomes, and the
Institutional Effectiveness Indicators (IEI) to measure operational efficiency and graduate success. Each
instrument specifies the variables measured, scoring range, and has been tested for reliability and validity (e.g.,
Cronbach’s alpha). The qualitative phase included semi-structured interviews with stakeholders, focus group
discussions, and document analysis to explore implementation challenges, success factors, and institutional
strategies.

Data analysis used descriptive and inferential statistical methods, such as regression and structural
equation modeling (SEM) explicitly stated, while qualitative data underwent thematic and narrative analysis to derive
comprehensive insights. Ethical protocols ensured participant confidentiality, voluntary participation, and data
security. The study employed robust measures for validity and reliability, with an 18-month timeline guiding
methodical data collection, analysis, and reporting. This approach yielded meaningful insights into the impact of
technology integration in vocational education.

Theoretical Model and Equations: To systematically examine the relationships among technology
integration, human capital development (HCD), and institutional effectiveness (IE), this study employs a structural
equation modeling (SEM) approach. SEM allows for the simultaneous testing of multiple dependent relationships
while accounting for measurement errors, making it particularly suitable for complex educational systems research
(Kline, 2022). This model is theoretically grounded in the Socio-Technical Systems Theory (Abbas & Michael, 2023),

which emphasizes the interdependence of technological and human subsystems, and the Technology Acceptance
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Model (TAM) extension, which identifies factors influencing individuals’ acceptance of technology in organizational
contexts (Or, 2024).

Data Analysis: The study utilized both descriptive and inferential statistical methods to analyze the
collected data. Descriptive statistics were employed to summarize key variables and demographic information,
while inferential techniques—specifically multiple regression analysis and structural equation modeling (SEM)—
were applied to examine hypothesized relationships among constructs. These methods allowed for robust testing
of both direct and mediated effects within the proposed framework (Hair et al., 2021; Kline, 2022).

Parameter Estimation and Model Fit: Model parameters were estimated using Maximum Likelihood
Estimation (MLE), a widely accepted method in SEM due to its robustness under multivariate normality
assumptions (Sarstedt & Ringle, 2024).

Model fit indices indicate an adequate to good fit of the data to the theoretical model: Root Mean
Square Error of Approximation (RMSEA) = 0.041, Comparative Fit Index (CFl) = 0.96, Tucker-Lewis Index (TLI) =
0.95, Standardized Root Mean Square Residual (SRMR) = 0.034, These values meet or exceed the commonly

accepted thresholds for model fit (McNeish and Wolf (2024), supporting the structural validity of the model.

5. Results
The analysis of data collected from 312 vocational education institutions revealed several significant
findings regarding the relationship between technology integration, human capital development, and institutional

effectiveness. This section presents the results organized according to the research questions and hypotheses.

5.1 Technology Integration Assessment Results

Table 1: Technology Integration Scores by Institutional Characteristics

Institutional Characteristic Mean Score Standard Deviation N
Small Institutions 3.45 0.58 124
Medium Institutions 3.82 0.64 142
Large Institutions 412 0.55 46
Urban Location 3.95 0.59 156
Suburban Location 3.76 0.63 98
Rural Location 3.52 0.61 58

The results presented in Table 1 reveal significant patterns in technology integration across different
institutional contexts. Large institutions demonstrated the highest mean integration score (4.12), reflecting greater

resources, infrastructure, and capacity to implement technology effectively. This finding underscores the role of
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organizational size in enhancing institutional effectiveness and supporting human capital development, as well-
resourced institutions can better facilitate faculty training and student skill acquisition.

Urban institutions scored higher (3.95) than rural institutions (3.52), highlighting a potential digital divide.
This geographic disparity has practical implications for equitable technology adoption and human capital
development, suggesting that policy interventions and targeted support are needed to ensure that all institutions,

regardless of location, can achieve comparable effectiveness in technology-enhanced vocational education.

5.2 Human Capital Development Results

Table 2: Human Capital Development Metrics

Performance Indicator Improvement Statistical Significance
Academic Performance 27.5% p < 0.001
Technical Skills 32.8% p < 0.001
Certification Rates 24.3% p < 0.001
Employment Rate 12.4% p < 0.001
Industry Placement 18.7% p < 0.001
Starting Salary 15.2% p < 0.001

The human capital development metrics demonstrate substantial improvements across all measured
dimensions. The most significant improvement was observed in technical skills acquisition (32.8%), which directly
aligns with our research objective of understanding technology's impact on human capital development. This
improvement suggests that technology integration particularly enhances practical skill development, a crucial

aspect of vocational education.

5.3 Institutional Effectiveness Results

Table 3: Institutional Effectiveness Metrics

Effectiveness Indicator Improvement Previous Level Current Level
Administrative Efficiency 34.2% Baseline Enhanced
Resource Utilization 28.7% Baseline Enhanced
Cost per Student -18.4% Baseline Reduced
Student Satisfaction 0.8 points 3.4/5.0 4.2/5.0
Course Completion 14.2% 78.1% 92.3%
Faculty Productivity 25.6% Baseline Enhanced
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The table presents key indicators of institutional effectiveness following technology integration in
vocational education. Administrative Efficiency (34.2% ) and Resource Utilization (28.7%) show substantial
improvements, reflecting streamlined processes and more effective use of institutional resources. Cost per Student
(-18.4%) indicates a reduction in per-student expenses, calculated as total institutional costs divided by student
enrollment. Student Satisfaction increased by 0.8 points (from 3.4 to 4.2 on a 5-point scale), demonstrating
enhanced learner experience. Course Completion rose by 14.2% (78.1% — 92.3%), suggesting improved
academic outcomes, while Faculty Productivity (25.6%) reflects increased teaching efficiency and effective use
of technology.

These results highlight that systematic technology integration not only improves operational efficiency
but also positively impacts human capital development and overall institutional performance. All figures should be
interpreted with reference to their respective baselines and calculation methods to ensure transparency and

credibility.

5.4 Correlation Matrix of Key Variables Results

Table 4: Correlation Matrix of Key Variables

Variable 1 2 3 4 5
1. Tech Integration 1.00
2. Human Capital Development 0.78 1.00
3. Institutional Eff. 0.65 0.72 1.00
4. Student Outcomes 0.71 0.83 0.68 1.00
5. Resource Efficiency 0.62 0.59 0.77 0.64 1.00

Comprehensive Analsis of Results

The correlation matrix (Table 4) reveals strong relationships between key variables, particularly between
technology integration and human capital development (r = 0.78). This strong correlation directly addresses our
primary researych question about the relationship between technology integration and human capital
development. The relationship is further strengthened by the significant improvements in student performance
metrics and employment outcomes.

The institutional effectiveness indicators show substantial improvements across all measured
dimensions. The 34.2% improvement in administrative efficiency, coupled with a 28.7% increase in resource
utilization, demonstrates how technology integration enhances operational effectiveness. The reduction in cost per
student (-18.4%) while maintaining improved outcomes suggests increased operational efficiency, directly

addressing our research objectives regarding institutional effectiveness.
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Student satisfaction scores increased significantly (from 3.4 to 4.2 on a 5-point scale), while course
completion rates improved by 14.2 percentage points (from 78.1% to 92.3%). These improvements, combined
with the 25.6% increase in faculty productivity, indicate that technology integration positively impacts both the

teaching and learning experience.

The strong correlation between human capital development and student outcomes (r = 0.83) suggests
that the improvements in technical skills and academic performance translate effectively into better educational
outcomes. This finding is particularly relevant to our research objective of understanding how technology
integration influences human capital development in vocational education settings.

These results collectively demonstrate that technology integration has a significant positive impact on
both human capital development and institutional effectiveness, with the strongest effects observed in technical
skill acquisition and administrative efficiency. The findings provide strong evidence supporting our research

hypotheses and offer valuable insights for improving technology.

Qualitative Results
Thematic Analysis Findings. The qualitative analysis of interview and focus group data revealed several
key themes:

1.Implementation Challenges and Solutions: "The initial resistance to technology integration was
significant," noted one administrator, "but through systematic training and demonstrated benefits, we achieved
buy-in from both faculty and students.” This sentiment was echoed across multiple institutions, with 78% of
participants highlighting the importance of systematic change management approaches.

2.Success Factors: Analysis identified critical success factors including:

2.1 Leadership commitment and vision

2.2 Comprehensive professional development programs
2.4 Robust technical support infrastructure

2.4 Clear alignment with institutional goals

3.Stakeholder Perspectives:

Faculty Perspectives: "The integration of technology has fundamentally transformed our teaching
methods," reported one faculty member. "We're now able to provide more personalized learning experiences
and better prepare students for industry requirements."

Student Experiences: Students consistently reported enhanced learning experiences: "The practical
applications through virtual labs and simulation software have given me confidence in applying theoretical

knowledge to real-world situations," shared a final-year student.
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Industry Partner Feedback: Industry partners noted improved graduate readiness: "Graduates from
institutions with advanced technology integration demonstrate stronger technical skills and adaptability," observed

a senior industry representative.

Hypothesis Testing Results Analysis

Table 5: Summary of Hypothesis Testing Results

Effect Size
Hypothesis Relationship Tested Beta (B) p-value Status R2?
(Cohen's d)
Technology Integration — Fully
H1 0.78 < 0.001 0.82 -
Human Capital Development Supported
Technology Integration — Fully
H2 0.65 < 0.001 0.71 -
Institutional Effectiveness Supported
Technology Integration x
Fully
H3 Human Capital Development 0.72 < 0.001 - -
Supported
— Institutional Effectiveness
Institutional Readiness Partially
H4 0.45 <0.01 - 0.58
(Moderating Effect) Supported

Human Capital

/ Development

8=0.78,p<0.001,d=
0.82, Fully Supported B=0.72, p <0.001,
Fully Supported B=045,p<0.01,

\Partially Supported

1I'e(t:hnolggy B =065, p<0.001,d=071, é?fStittL'jtional
ntegration — Fully Supported —_— ectiveness

Figure 2 : SEM diagram reflecting the summary of hypothesis testing results
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Detailed Analysis of Hypothesis Testing Results
H1: Technology Integration and Human Capital Development
The study strongly supports the first hypothesis, showing a significant relationship between
technology integration and human capital development (B =0.78, p < 0.001). With a large effect size (Cohen's d
= 0.82), the findings highlight the substantial practical impact of systematic technology integration in enhancing
human capital in vocational education, validating the proposed theoretical framework.
H2: Technology Integration and Institutional Effectiveness
The second hypothesis investigating the relationship between technology integration and
institutional effectiveness was also supported (B =0.65, p <0.001), with a moderate to strong effect size (Cohen’s
d = 0.71). The findings confirm that technology integration substantially contributes to improved institutional
effectiveness, aligning with our research objectives regarding organizational performance enhancement.
H3: Interaction Effect on Institutional Effectiveness
The third hypothesis examining the interaction effect between technology integration and human
capital development on institutional effectiveness showed strong support (B =0.72, p < 0.001). This finding is
particularly relevant to our research framework, suggesting that the combined effect of technology integration and
human capital development creates enhanced institutional effectiveness beyond their individual contributions.
H4: Moderating Effect of Institutional Readiness

The fourth hypothesis regarding the moderating effect of institutional readiness factors was partially

supported (B =0.45, p < 0.01), with an R? value of 0.58.

Table 6: Detailed Effect Size Interpretations

Cohen's d
Effect Type Interpretation Practical Implications
Value
H1 Effect 0.82 Large Highly significant practical impact
H2 Effect 0.71 Moderate-Large Substantial practical significance
H3 Effect - Strong (B =0.72) Significant practical application
H4 Effect - Moderate (R? = 0.58) Meaningful practical consideration

The analysis reveals that H1 and H2 demonstrate large and moderate-to-large effect sizes with Cohen’s
d values of 0.82 and 0. 71, respectively, indicating high practical significance. H3 shows a strong structural
relationship (B = 0.72), supporting its practical applicability. H4 explains a moderate proportion of variance (R? =
0.58), suggesting meaningful consideration in practice. Model fit was assessed using standard fit indices: CFl =
0.94, TLI = 0.92, RMSEA = 0.046, SRMR = 0.051, indicating good overall fit of the structural model. These findings

collectively highlight the practical relevance of the hypothesized effects.
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Table 7: Comprehensive Integration of Research Findings

Research Key Findings Statistical Evidence Practical Implications Supporting
Dimension Literature
Technology « Significant improvement « Strong correlation + Need for systematic ~ Anderson &
Integration in institutional (r=0.78,p <0.001) implementation Thompson
effectiveness * 34.2% improvement in ¢ Investment in (2024)
* Enhanced learning admin efficiency infrastructure Chen &
outcomes * 28.7% increase in + Continuous staff Rodriguez
» Improved administrative  resource utilization training (2024)

efficiency

Human Capital

Development

» Enhanced technical
skills

* Better academic
performance

* Improved employment

outcomes

* 32.8% improvement in
technical skills

* 27.5% increase in
academic performance

» 85.6% placement rate

* Focus on practical
skill development

* Industry-aligned
training

» Enhanced

employability

Martinez et al.
(2024)

Wilson &
Anderson (2023)

Institutional

Effectiveness

* Better resource
utilization

» Reduced operational
costs

* Improved student

satisfaction

* 18.4% reduction in
cost per student

« Satisfaction increase
from 3.4 t0 4.2/5.0

* 14.2% increase in

course completion

» Optimized resource
allocation

* Enhanced
operational efficiency
* Better student

outcomes

Chen & Kumar
(2023)
Rodriguez &
Kumar (2023)

Implementation

Factors

» Leadership commitment
crucial

* Professional
development important
 Technical infrastructure

essential

* Institutional readiness
(B=0.45p<0.01)
* R2=10.58 for

implementation success

* Need for strategic
planning

* Importance of
change management
« Stakeholder

engagement

Thompson et al.
(2024) Lee &

Martinez (2023)
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Table 7: Comprehensive Integration of Research Findings (Cont.)

Research Key Findings Statistical Evidence Practical Implications Supporting
Dimension Literature
Stakeholder * Improved faculty * 25.6% increase in * Enhanced teaching  Wang & Chen
Impact performance faculty productivity methods (2022) Kumar &
* Enhanced student * Student satisfaction up < Better learning Thompson
learning by 0.8 points experiences (2024)
* Better industry * 12.4% increase in » Stronger industry
alignment employment rate connections

6. Discussion

This research explores the connections between technology integration, human capital development,
and institutional effectiveness in vocational education. A strong positive correlation (B =0.78) was found between
technology integration and human capital development, enhancing the understanding of technology's impact on
educational outcomes. These findings expand on Rahman and Thompson's (2022) work, demonstrating that the
positive relationship is consistent across diverse contexts and scales, highlighting its broad applicability within
vocational education.

The observed 27.5% increase in academic performance validates Wang and Chen's (2022) framework
on technology-enhanced learning, showing stronger outcomes with systematic technology integration. A 32.8%
improvement in technical skill acquisition surpasses prior studies, supported by factors like virtual reality use (Kim
etal., 2022) and industry-standard tools (Hassan et al., 2023). Additionally, the 85.6% employment placement rate
underscores the practical benefits of technology-enhanced vocational education, aligning with Rohiat et al. (2025)
findings on workforce development and technological integration.

Ourresearch highlights a 34.2% improvement in administrative efficiency, surpassing prior expectations
and showing that comprehensive technology integration yields synergistic benefits across institutional functions.
Theoretical contributions include expanding the Technology Acceptance Model (TAM) by incorporating
institutional readiness factors, aligning with Scherer and Teo's (2023) findings, and extending human capital theory
by identifying pathways through which technology enhances skill development and employment outcomes, as
discussed by Liu et al. (2023).

Practically, our results emphasize phased implementation and stakeholder engagement, supported by
Martinez-Corcoles et al. (2023), and underscore the importance of continuous professional development,

consistent with Ng and Tan's (2022) research. Future research should explore long-term impacts of technologies
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like Al and VR, investigate cross-cultural differences, and develop adaptive integration strategies to better

understand and optimize technology's role in vocational education.

7. Conclusion

This study highlights the significant impact of systematic technology integration on vocational education,
enhancing both educational outcomes and institutional performance. Key findings include a 27.5% increase in
student learning outcomes, a 32.8% improvement in technical skill acquisition, and a 34.2% boost in operational
efficiency. Graduate employment outcomes also achieved an 85.6% placement rate, emphasizing the transformative
potential of effective technology integration strategies. These results contribute valuable insights to both theoretical
understanding and practical applications in vocational education.

The success of technology integration initiatives relies on the interplay of critical elements, including strong
institutional leadership, commitment, and comprehensive professional development for faculty and staff. A robust
technical infrastructure, systematic implementation, and regular assessments are essential for creating an
environment where technology enhances teaching and learning. Institutional effectiveness has improved
significantly, with better resource utilization, streamlined administrative processes, and enhanced educational
delivery. These improvements have led to increased student engagement and satisfaction, highlighting the positive
impact of technology on learning.

The findings offer practical guidance for stakeholders in vocational education. Educational administrators
gain frameworks for technology investment and assessment, while policymakers can use data-driven insights for
resource allocation and policy development. Practitioners benefit from best practices in technology use and student
engagement. Future research should explore long-term impacts, emerging technologies such as Al and virtual
reality, and cross-cultural strategies for global applicability. Institutions are advised to invest in infrastructure,
professional development, and regular assessments, while policymakers and practitioners should foster continuous
improvement and collaboration. Success in technology integration depends on balancing multiple factors and

securing stakeholder commitment.
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Abstract

This article is a quantitative research study of factors affecting entrepreneurial intention with two
objectives: 1) to analyze the factors of entrepreneurship of BOSI DNA and 2) to test a structural model of
entrepreneurial intention. The population are all undergraduate students of the faculty of business administration,
with a sample group of 207 students using the proportionate stratified random sampling the available three
years of students. The instruments used to collect data are the questionnaires developed from a review of
international and local literature on entrepreneurship and entrepreneurial intention. The statistics that are used
to analyze the data include descriptive statistics, confirmatory factor analysis and structural equation modeling.

The results reveal that the structural model of entrepreneurial intention is fit with the empirical data. It
is found that the five personality traits of BOSI DNA model, that is, 1) Builder DNA (BD), 2) Opportunist DNA
(OD), 3) Specialist DNA (SD), 4) Innovator DNA (ID) and 5) Mixed DNA (MD) positively affect entrepreneurial
intention (El) which is in line with the five hypotheses, especially the fifth hypothesis which has the most effect

on entrepreneurial intention, showing that the Mixed DNA — MD s significant in the opinions on entrepreneurship.

Keywords: Entrepreneurial intention, Entrepreneurial development, BOSI DNA, Structural model, Thai private

higher education institute
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2. eneasuipadslaseadannuasladudilsznaunig

a e q' a; ¥ a a e
3. L’aﬂﬂ']iﬂ']u’)"]ﬂ‘i’llﬂﬂ')“ﬂ’ﬂ\‘]LL@S'&NHG@"]N“E’BQT’I'}?')QE
e dd o ua o

annsnuNALNLAdEingades lataagy Al

3.1 wudARLAENg RN UMSNAMUIELsEnauNIs

dilsznaunns (Entrepreneurs) Hunumdndnyluni 36 uazaiiugsnaliasatidasnisiniauedud

= = sy a v > o g v a o o Ao |

u3n1g wazimalulaglndnguslnasesnts gusznaunisinliifianisiminannsniieguesdssinanicinu
nezuaun i AT UAUAY warUFn1sfediAn uazsTULLATEgAA (Taskin et al., 2023) Aanssusnaiy
f1lsznaunis (Entrepreneurial activities) autluasAtlssnaugAysasniswmuilazina ﬁfsﬂmammmﬁ N9
D a = ° o '
fszneunisluszuuidssgniaauiuulaunadiAtyreslssmesng (GEM, 2023)

wwaAaLgaiuNMsLNwIzgilseneaunng (Entrepreneurial business incubation) tlunszuaunisaiig
fusznaunislinudsannifdmuinisun lusuneasse 1980 waznisRdeNaaiuueAnRENIRluL A.A. 1984 Ty
anigaiNEnT (Dhiman & Arora, 2024) Tnggluturasnistinmizdilsznaunisfinisaniiunislunanauuy
Tsunsunistisinnzluesdnamiegsiia i Wssmnsine dwiu 39Gandt nadudisznaunisaestdsdm (Corporate
entrepreneurship) INL3EMIaNTIUARTIUNDATINETNADIAN UL AYINS wazApdty o naesgilsznaunis iy
WINIULRIAUEY WiaNsLNwzgsznaunisluaniiiunis@nmn (Academic entrepreneurship %138 University
business incubation) (Braun & Suoranta, 2025)

1 v o = A oA o o

nsdumnzddszneunislusaaitugandneiluvatgdszinAnednlunuind dn inee
anugaNAnEIetaumaneaas1e e duunarnteIn N N3 auA AW Ninenss1eegudn
ludaeaaenessatunnanitiugauAnsaslafunisaiuayulifidowsuiinsauiunisassdilsznaunisann
inAnmnanisnaFiaganaluse (Startups) luszndnanisiGam wisendtannzewaulludasanisfnAuuas i

o 1 ) dy v = dl o v o a o o

winnssnluieangnann (Hassan, 2024) wanan naslinisAnsnaaiunsduglsenaunistalunungnpey
luadnaieszaunisalidugszneunis (Aadland et al., 2024) waznisnsesuliiiamanussladugilsznaunig
(Entrepreneurial intentions) Ya9inAnEeae (Passarelli & Bongiorno, 2025)

3.2 Tuima BOSI DNA 284 Abraham

1% Ao o ° @ ¥ a ' 9 o a o

Joe Abraham (2011) Husznaunisgnewinunlszaumnudnialunisainegsialud ldvian1sise
wazilaumilsdaianmils Iada “Entrepreneurial DNA" WvalWiisenaunis uazgnaulaiiudisenaunisladnm
It Abraham taueluinaniaidugusznaunisdndsenousnaAan UL 399YARNAIN (Personality traits) 4

1l32nn3 Aa 1) AMUANEIZULLIWIRANS (Innovator (1) DNA) ARANHUEIULEATS (Builder (B) DNA), 2) ARJANTILE

|
v

wuuguaaeuilania (Opportunist (O) DNA), 3) AMAN LWL UHLTe 2115y (Specialist (S) DNA), WA e 4)

a

AMANHUEULUUIANT (Innovator (1) DNA) WANTHNANHUEHIAWUUIINAULN “BOS/ Quadrant of

==
i
Entrepreneurial DNA" anxginwisenay 1 Asil
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B O

/

S I

simwisznau 1 luima BOSI DNA i Abraham (2011)

v o

pangLnmdszney 1 Tuiaa BOSI DNA utivaaniilu 4 nquudn Al

1) Builder (B) DNA \luansdnsnu (Traits) 18461lsznaunisniideaey Guqiﬁwﬁﬁumumﬁwm

1
a =

o o Ay g a Ay oo = a o a A, P o
@uﬂ@’]?;lLﬂuﬁ?ﬂ@ﬂwuﬂﬂiuiﬁﬂﬂﬂuﬂLL@’Jﬂ"lI'WEIﬁ;ﬁ‘ﬂ@ullﬂLW@T‘]J?LNJLL@%WW‘L&’]Q?H@@H[”]’HLLTJ AILTENNULN

| £
A o 1

JiUsznaunissieliles (Serial entrepreneurs) AaE191T1 Jack Ma §RaAvLFEm Alibaba tusy qnaauaes

o

v dﬂld % o & dl =2 % -
fisznauniamanil Aie nsafepnudniusiuyAnaa AenesminewiuuAninenszesnu

2) Opportunist (O) DNA \lupan®y (Traits) 1845isznaunisigauuasnianigiveainduldaeng
9m159 Jsznaunisuuuineiiugsnadueuninuslilgaauniananianisaesnuies Ae ANNIAY (Wealth)

L4y s G e A e e N P .
winiiu AslafAnuygnuiugsiiain faetineidu Richard Branson {riasanguissm Virgin Group 1lusii qnaau
- TV o o oA @ | o o va o

109AUNANT Ao nveslsuuuyuiunauuauiaiulaniadnazinm s lafeudnly

3) Specialist (S) DNA {luananm iz (Traits) 28451 s2nauN 19NN AMNTLITIY NI ZAT UL
snnuazsinyumuan ldiveuluanandanenlunaesdtn uasligeunauides fastinau Bill Gates §annasa
1135 Microsoft L{ueu

4) Innovator (1) DNA \lugnuanmy (Traits) aeegilsznaunishiusavas lsunsateusavjumliiug
duaunanafunianssulndlunans dnvieuegituausssausunueslsunsedng liAnfieFesdu usasnly
pnAnresvesulssTumifedian faat19idi Steve Jobs HaunasiLiEm Apple

Abraham (2011) 1iwin fulsznaunistaavialldniguansazyadanaindesuuinnduileuunluay
wanluananEizLLILNAN (Mixed DNA) Aa 1 DNA sauiusinndnassuunluaufes ubazil DNA wuumiled
TnmLsiu (Primary DNA) g/ lusin iuil DNA uuy B+l v3e S+O mangUnindszney 1 Ay filsznaunisfiag
dszauarudnialdetnedatiuntsnszmingdn sateedl DNA uuule wazazuilaqpaauaassaiasatngls Tne

Y o a v a Y v a =K
Abraham (2011) ldWmuuuLmeaauypannmELszneunisnuuuAn BOSI DNA 13lidsznaunis dhdnem
uazdaulaninlldldmae
a a o [
3.3 uwrAnuazngrjAnNAdlaitlugisznaums
= A o o a = I gy | g aal = o Yo o

N NEaUALAR AT N ANTIN TRy ARAN HIaua Rt At ®]) wingudNiduneeniuwazianiu

NNAGR AB NgEJNgANTINTIEN1A (Theory of planned behavior — TPB) 184 Ajzen (1987) anuvng ) TPB Hilade
o = o 4 . o a £ ™ >

WaN (Central factor) nileifade Aia anAvla (Intention) NMenszyinwzennAnssnauetiuuegela (AuAslA)
LATAINATINITD (N13ALANNGANTIN) TnaAdnAclazesyanalunisnsziinginssnlaiduiladaqala

(Motivational factors) fidenasennfnssuiiiatu uazanssladuitsddiyaratiuguaiazneney wazazld

AEneneNNInieslalunsiwgAnsstiu Inevialy Befimanussladanginssy (Behavioral intention) 171

|
o A

= S a Aa & < ¢ aa £ o ¢ S S 9 . :
el T@mz@‘qumniimmm‘umuﬂﬂﬂmumwmﬂwunmmnﬁnuma yeuNifadsaunnudNaFAaAN

' v
a '

paladan Aie MAuARNEAEWOANTIN UITTRFIUTIUINETIN UAZN1TAYLANTINGANTsNNFLE Tuewideil uuakn
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mwﬁ%?mf/ué'ﬂszn@ums (Entrepreneurial intention) 1811 zvmwwvﬁm’l@ﬁﬁmquﬁmm Aaula
A1 mejimm’z?m‘(ﬁﬁm'ﬂwqﬁnimmiLﬁug”ﬂim@umi a4 1aamiielueuAm w?'em%z?z/aﬁm?fuﬁ?m”(Bird
& Jelinek, 1989; Thompson, 2009) %qﬁm?ﬁwmmumumu (Entrepreneurial intention questionnaire (EIQ) Tagl
dszgnsildngw]) TPB L‘W'@ﬁLquﬁmwETvﬂﬂumaLﬂwiﬂa:ﬂ@uma (Ajzen, 1987; Linan & Chen, 2009)

=

U o £% ldl £ o a o o & a o U [

nadugdszneunisdunszucunisduden uazinesdesiudjduriusidanadrnsendnananedade as

inlifinszuaresandsaineaiumadudilszneunisanevwiian ldngug) TPB iulinanisainedilsznaunisid
=2 < a a Y o & > Ao

nsAnENanluaanils mungud) TPB whAnssuniniduflssneunisidunadaniresandala naanuise
Weafuausasladugilsznaunns (Entrepreneurial intention) Az ANHILNLNNTDIAIAN HTUTNIYARNAIN
(Personality traits) ﬁﬁ%m%wmﬁifaqﬁmﬁ%ﬁu@ﬂi:ﬂ@uma (Urban & Moloi, 2022; Nungsari et al., 2023) 111
9133889 Nguyen et al. (2023) Nl lunasintlads (The Five-Factor Model) T4n13AnN=1 3@ unaaunananawas
1uptianuLIE AR EAUININEINARRANNAINNTANIIUT AN TN g vRavFe Il 1iTRIuAdBaed Morales-

Alonso et al. (2024) AidnALANETTNAMNARGWMTLNadugUszneunstaeldngu]) TPB

) al

a o

A 9 | ° 3 L . a4 o ol
NuAsannaTes wudi adnwssladuglszneunis (Entrepreneurial intention) fedidusangnsain

= o = > o o oo a0 o | Y o
Annnsianilaresnanssunsillugisznaunis uazidududsuadnsniinisidaiueandneneunndanilely

ae Ao y o v oyd o ada e 4

Adengaiunadudiszneunis annuide uwaznisfudinaaduniszunanisiudasieliifinadumslady
HuszneunisteazulnlasutungAnssunisidugisznaunas (Entrepreneurial behavior) aginal3fin AvnAsla
luntsuansngnssunisidugiszneunisenafitfadesing o undeuanseny iu Avnaniu (Needs) Ardiaw
(Values) A NEBINTS (Wants) WazRdNLITe (Beliefs) wonainil dadusuaniunisniuandenianalaninase
AeslaTaeadenasiaiauaRrasnisiudilsznaunislunaisennlfiguiu (McMullen et al., 2020)

2o o o P . i e s o ol
mmwmmmJmﬂﬂugﬂ?zﬂﬂumﬂuﬂ?:mﬂ”l;vm wazsnelsena wuan geldfeuianans

o

ArudnwzyAanNmaeInsiludlsznaunisinanssatingluimg BOSI DNA 7l Abraham (2011) 1A£iAE LAZLALE
sauiuanusaladudsznauns unaansistasdedumiddausniiiluaa BOSI DNA Anufusindnem
Usrynyss luanitiugandnmnlng ilemstageLdnd AN zaNiu U e sy nalnesite ls
mnmiwummﬁmmwﬁLﬁ'mﬁumilﬂué’ﬂim@umi Tuwnan AN zaaEilsznatnis BOSI DNA
LmzLLmﬁmmm[ﬁz\ﬂmﬂuﬁﬂizn@umi (Entrepreneurial intention- Bl) AsETAaUadn Tadt BOSI DNA data
[ﬁiﬂmmiﬁ?\ﬂmﬂuﬁﬂizﬂ@unw (BI) hATIAUBANNFAFIUNT9I4E 5 4o mugdnnilszney 2 fail
AUNAFIUNNSIRE 1: DNA ULL B m'\ar;mL%qmﬂﬁiﬂmﬂm%ﬂ@ﬁw;ﬂa‘zﬂ@ums (BD — EI)
ANNAFIUNNGINE 2 1 DNA Uy O zﬁ'amﬁqmmﬁ@mmﬁzﬂ@Lﬂuﬁﬂiznﬂumi (OD — EI)
ANNAFIUNNSIRE 3 : DNA UL S ’&'\‘1BJ@L%\'i‘i_l’m[ﬁi‘ﬂﬂ'a’m%\ﬂmﬂw;ﬂ?zﬂ‘ﬂuwﬁ (SD — EI)
ANNAFIUNINE 4 1 DNA U | zﬁ'qsmL%qmﬂﬁifammé?ﬂmﬂuﬁﬂi:ﬂ@uma (ID — EI)
ANNAFIUNNGINE 5 1 DNA LuLKAN M zﬁ'm@L%qmﬂﬁi@mmrﬁ?ﬂmﬂuﬁﬂim@umi (MD — El)
AINNIINLNIUULIAR N0 wazanAdeiinadasineiu sideilteuensanmninnside Ae
me?ﬁdfﬂNﬂi”wmmm%Y@Lﬂugl”ﬂ?zn@umi puglnntszneu 2 lnedidouls 6 #o il
(1) faulss (Independent Variables) 1sznavusag 5 6 Aa 1) DNA LU B (BD), 2) DNA wuu O (OD),
3) DNA LU S (SD), 4) DNA tud | (ID) taz 5) DNA LlUUNgaN M (MD)
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(2) Fiaurlsmny (Dependent Variable) 1 53 Aia Avnsalaludilsznaunig (1)

sinwilsznay 2 Tueamlassaisannusalatlugilsenaunig

4. FEN19ANUUINUIREY
ada o =

uAssiilunRassenTelsunn Ine ldierasia lunisf udayaanuUga U0 N (Questionnaires) 7

al

A o

Wudeyasaauuugauniunulszainsaeennsade (Population) A WnAnuilSyoynes nangmanisiu

v '
v o K a

dilsznaunis AnziEunsgsNasesanniugaNAnE e NTBULINTE lUNgUNNYAIUIN 429 AUTNHNIN AN

= o = lﬂl = = U £% £ = = o Y

L?ﬂu@ﬂNﬁﬂNﬁﬂqu@uﬂ@qﬂ LL'Z‘I:?‘V]LTE]u“]UN']W@qE]ﬂLL'Z‘VJm@\‘iﬂW?Lﬂuﬁiﬂ?gﬂ@UﬂqT@\?N’]@\‘]L?ﬂuiuﬁ@ﬂ@]m? Imﬁﬂﬂ]

?ﬁﬂ’]iz‘jm Ayt euuutu)un1Ndndqu (Proportionate stratified random sampling) (Sekaran & Bougie, 2013)
| o = ) o o [ S ‘ Y oMMy i o ) °

mqﬂﬁmmqum@\‘]uﬂﬂﬂ‘]ﬂqLL[?]'Z‘I:?TH'U [} m@g@iuﬁlmzuwﬂwuﬂﬁﬂwﬁﬂg 3 Tu'ﬂ VLmﬂ@aNmQﬂﬂ’]\‘i”‘]ququ 207 AU AN
4] = 1 a Y a v dl o fel/ 1 2% v 1 o 1 1Y

;1319 1 TaLienasianisaszimamatiagunisiassaireinuuaiiuinaue®alidn dasldngusaatinediidas

v

191 200 h0 ATNANNT LT a2 IAANABIN1IANEA (Kline, 2016; Schumacker & Lomax, 2016)

A1519 1 N1sgdusnetuULTU)RANdndauteinAn Al

UL AU (AL) ANFIU (%) NANARENS
1 100 23% 47

2 219 51% 106

3 110 26% 54

79 429 100% 207

4.1 Lﬂ?mﬁamﬂumﬂﬁui’aga

a o d’j ¥ dl A < ¥ 1 o 1 % val
QW%Q@EMI‘HLLUU@‘GUDWNLﬂuLﬂﬁ‘@ﬂN@Iuﬂﬁ?LﬂUT@H@@WﬂﬂQNE&]Q'ﬂﬁl’]\iimﬂﬂqﬁ?@i‘ﬂ\‘iLLUU@@UG’WNT@N

TURaU A9t

a o (% o

1. Anwnanuddaninasdesiunisdudilsznaunisainunasdeyannsaisnisidainislulsema uas

1
a o

Anadszima widsenudsainaaiunadudlszneunis uazhuunAgeUYARNNINELIZNELNNTATNWLIAR BOSI
DNA 284 Abraham (2011)

2. MuuAfILLIRazANE AL ANDINNALS AFM LT uAaT A ST UL AU N AWNN

C)’]S?f’lSﬂ’ISU[UElla:ﬂ’lSﬁﬂmS UNM3NaNAgUMAaSAY
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3. BuFasrelususasasesssunisias TudymeaInAMENITNNIRAN T3 5ITHN TR E Tun e
ann1iu

4. naeanliiulususesasasssunisdn lunysduan AsiuuuasunnlineseuiuinAns oy,

|
= o

pitlanuan 30 pudadlunguietnaiddnmos Indidasfunguiating (McMullen et al., 2020) flazifudayaass
AU 30 mlﬁ@mmmmL%ﬁ@iﬁmmﬁqLLﬂiLL@xﬁﬁmerﬁim%LLmﬂi‘”mmumumu NANINARBLIANITRN
dafnnu 28 TafisasaulsudsluusnganninldAn Cronbach’s alpha Winfiy .975

5. thutuaeunaiisuudlaudaluifudesyaase

AN TULLLZL N A119U 28 TaLlAININTIZALANNAAAWLLL 7-point Likert scales AlFuans

o A & & ., A s v v A = 2 A
FLAUAIMNAALUURANLE 1 AB Lﬁuﬁ]')ﬂu'ﬂﬂmfﬁﬂ@uﬂ\? 7 AR L‘Muﬂ')ﬁl&nﬂmfﬁﬂ

HanIInAgeuLuuanunINtiunldanuan 207 galudonassAininndasouis 28 4alsen
Cronbach’s alpha WL .975 “nmIaagaLA1ANNdene naesAn1uidnmaud sulsueanusazsiasme i sunss
SPSS 21.0 11 Cronbach’s alpha atjsendne .842-.935 e ldat]luseatigaiiund it Hair et al. (2014) wuziin

AAARIAL .70 Bl

v
a o ¥ £ o o =® °

Ao luluuaeu o nldunannedsaiinaadasidaarnnudnsaulsusazaanaus 3 195 AnNAN

'
' A o

° o Y a Iy | o = o N
ﬂ']LLuzquI?Zuqqﬂq?ITL‘V]ﬂuﬂINL@I@@Nﬂqﬁtﬂi\‘i@?q\‘i MWﬂTNmMNNﬁ%WﬁUGﬁﬂu (N QLL?J?LLBJ\?VLNH[FI’J) AITHIUR

]

v
o o a o

ANDNNYTRFNTIA (Indicators) asinetias 2 Aausasaulls wavnnTumai A ududan (Riaudsiaananssia) aag
Aradnesinaies 3 Anusesawls (Kiine, 2016; Schumacker & Lomax, 2016)
4.2 0ANLElUNN5IRE
Tumaaunisiasea$rs (SEM) ilumeiianisiinsiziideyavaiosiaudsfinmatianisiasyivans
a a cY 1 o &K o & U :I/ o o9 915 o ¥
watlandianziideyasuiuasainisomaNduiusiazmnamale sanniedsldainseflavisiaulsdane s
(Observed variables) wazfawilsuis (Latent variables) Ineilsznaumas 2 401 Aa Tuiaani3dm (Measurement
models) kazintnatgalasaadi (Structural models) tnATANITILATIZHIHIAAANN1TIATIAF19uLNaantdY 5
dumau (Kline, 2016; Schumacker & Lomax, 2016)
v - y e oy - . Y
nsldimaliatuinaaunisiaseaialuauidsadlduuanienisiiassiuuy 2 TumRaw (Two-step
approach) A1HN Anderson & Gerbing (1988) WUz D
1. nM9vimu lman179m (Measurement models) laaldnsaasnziesdilszneuidstiugdunagasdn
A0 (Fautlsdanmle) aassulsutlausazialddnsaulsislsise b
2. maaunlumalasaaine (Structural models) WWanagauinTuinan WaunIuiAnudanAseeiL

o

foyaigatlszdnainuuuasuniInaIuIm 207 gavte i uasnaseuaunmg uiiimua lifaelUsunss Amos 21.0

FineiRaN19U3NANLLIL (Full information maximum likelihood estimation)

1 Qad’ £ £ = 2 2
Arananldnaaaualndanndasradluina Aa ¥ | df (degree of freedom), p-value, J~ /df, GFI,
AGFI, CFI, TLI, RMSEA, SRMR anssnausimnieinriuialy (Kiine, 2016; Schumacker & Lomax, 2016)

4.3 AMNITANULAEANNLNLINTI

1 '
A o

nansRATziAMTena laasAnn lulLLgaun A WU 207 galagldAnAdnmTeN
Cronbach’s alpha 2asuuudaunlngsuileeg .975 uazAnwi lddnsoulsdunalanndaiAnaaumenals

ag/luszAununwe fe agszndne 842 v 935 tnauaniluAiarinidene liaasusazfoulsnumniga 2
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M99 2 ﬁ’]ﬁ')’mﬁ@ﬁ'ﬂ“ﬂﬂﬂﬁ@ﬁ’m’m (n =207)
Aauils AUIUAINN Cronbach’s alpha
Builder DNA - BD 5 .890
Opportunist DNA - OD 5 .869
Specialist DNA - SD 5 .871
Innovator DNA - ID 2 .889
Mixed DNA - MD 4 .842
Entrepreneurial intention - Bl 7 .935

“aNeL16: BD = Builder DNA, OD = Opportunist DNA, SD = Specialist DNA, ID = Innovator DNA, MD = Mixed DNA, El =

Entrepreneurial Intention

o a o a
5. NAANENISIEUAZNITANUs8NA
a ¢ v o

5.1 wan1saAsIzvtayanalyl

LUUABLDNAIUNIAINNANFARRL9AWIN 207 4a Wuddeyaiallaesreuuuuasunindaulug
dhawendge Anlufesas 55 devanyszndne 20-25 I Asiluasar 50 A msudayaniadugisznaunis wud
daulnngvingsiazesasaunin Anduiesay 47 Hdszaunisnllunisvingsiaszudng 1-5 1 Andufeaay 48 &
wiinaulugsnalaiiu 5 au Andufesas 49 H9eldiadasatlaifiy 500,000 v Andufesas 54 ingsna
dszinnnisuinis Andudesay 72 uazgluuunisingsiadusenladeeunen Anduferas 45 (:uavidannu

19749 3)

£1579 3 %@H@ﬁqiﬂ waznaidudilsznaunig (n = 207)

o ﬂ' v
AN ANAUA TREAT

* dayanalilradpauuuusauniy

1. WAl

- g8l 93 45
BN 114 55
Rty 207 100.0
2. angl

Slaifiu 20 1 92 44

- $21414 20-25 1 104 50

- 9211974 26 - 30 1 8 4

- unndn 30 Tl 3 2
EREY] 207 100.0

. ﬂ"agamstﬂué’ﬂszn@ums

3. sluuugsnavasviny

v v
o

- §INATIAWIENTI DAY 79 38
- gINATe4ATaLATY 97 47
o dd o
- §INATITANIAINAUEY 0 0
- ganAnNuiLANEY 31 15
394 207 100.0
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AN ANND fasay
4. Uszaumsailunisvirgsia

S GIEE 52 25
-9emde 1-5 1 99 48

- 921319 6 - 10 1 43 21

- 10 Tl 13 6
EEY] 207 100.0
5. genaraviulninnuiau

-laiifu 5 Au 122 59

- 9ENINN 6 — 50 AU 68 33

- 92979 51 - 200 AU 17 8

- 11NN91 200 AU 0 0
kY 207 100.0
6. srellAiaRnsiailrasgsia

- 31w 500,000 LnFad 112 54

- Tadifiu 1 auumeed 60 29

- 9211914 1 - 5 AL siall 23 11

- 11nnan 5 Suunsedl 12 6
kY 207 100.0
7. vinuvihgsiadszianlaag

- MNINER U LeResdnene awnsLada sy 58 28

- N9UFNIT WU Fueuvng Funiun usu 149 72
kY] 207 100.0
8. suluuunisvingsiarasviny

- aanladaenaden 1y Suih i uana@un 44 21

- paulavfasaAen W 1nan19Bume i 93 45

- fifaeenlan] uazeewla 70 34
EREY] 207 100.0

5.2 N19ILATIZULNLARRNNITIATIAGS

5.2.1 nsnagauluAani1sIn (Measurement model testing)

P2
aad

N19ATIZHANRADANUTIUUBIF D L

49

¥

NMTFIU (SD) UATATIAAALAINEYNFBIUBINITUANUAIULL
gaasansuanazFawlsdans anuanimagauTumanisda nuan Tarinu 28 danldInsausuelainay
VoA P A4 A o a & \ o = o o .
APt luinuriunizan Ae NevauauAndiues luszAlunaaDeseAUAaud19NIN (3.33 - 5.17) d49un19
N3LANLAIT0ItaYANLIN ANANLT (Skewness) BETEUIN -2 UAY +2 (BETLUTINN 175 UAY -.452) LAZAIAINN

T84 (Kurtosis) agjse1919 -10 Uaz +10 (B2l5zrdne .271 uay -.633) Teat luszAufaensuld uazdayaiinnsnszans

FAakLuUNG (Hair et al., 2014)
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HAN13IAINITRIALsTNaUEE s uradtTad s Usunsn Amos 21.0 Wu4n AdvutinesAlsznay
P035ul s NEaNE ATUN1NATA (tvalue > 1.96 NsxAUNEAIATYNNATH .05) uanadn Fautlevis 28 faflusa
Yo .

deandrAryntuenieifadugudnszuuudaing (BD), Anuanwuzuuuguaamnlania (OD), AAN Iz

(7

ﬂjﬁmmm (SD), ARMANHEULULLIWIANS (ID) ARMANHEUTULLINAN (MD) LL@mf;fméT“ﬂ@Lﬁugﬂaxﬂ@uma EN) Tne
ﬁlv'.lLLﬂiﬁdﬂﬂ"mﬁﬁﬁi’mﬁﬂ@\‘iﬂrﬂi‘?&ﬂﬂu (Factor loadings) 2¢j5e1314 . 717 714 .887 La¥A Composite reliability
(CR) B£/921919 .716-.920 11NN97LN0a .70 LAZA1 Average variance extracted (AVE) ¢5e1914 .634-.716
NNNTNUT .50 HANINARDLBIALITZNELAIUIN 6 FaRa8N133LATIZIRYALszNa LT e WU (Confirmatory
factor analysis — CFA) agi/1641 qruansuzuuudadie (BD), Agnsdnsuzuuuguatsnilania (OD), Ansantue
meﬁmmzy (SD), ARMANHEUTILLUARNT (ID) AMANHEUTULLINAN (MD) memmf;”\ﬂ@Lﬂué’ﬂ?m@uma (EI)
Fpumnnzanlunisldlunsnseilunadadaseaiesield

nanagaUALenuTiinANaenndadaesTing aglladn Aransluuuuaeuniw 28 dalddnsouds

wls 6 FadlAnnaenAdeiudaya @tz andnaAdaiiiuneT A GFI > .90 (atjszndng 934 uay .968), AGF!

> .90 (B¢7¢1914 .923 Uaz .940), CFI = .90 (8gjse1nane .922 Uuay .983), TLI = .90 (Bgse1319 .923 LAz .975),

RMSEA < .05-.08 (8j3v%919 .040 Ua¥ .062), SRMR < .08 (8¢)511914 .035 uaz .041) T9uanadn fautlsueleria 6
o = dl o % a % ' v
fautlsiipnumanzannanilinaseudasmatinlunaaunisinssairsiellls
5.2.2 nM19nagauluiAaLdalAsIas19 (Structural model testing)

nmegeuinwadslasaaiiepanacladuddszneunis wudn dasanisdugisznaunissiog

Tuima BOSI DNA 71 5 tadtidanaisuansianainsidladugisznaunisainmniga 4 analafin nanisdnunlany

HAN9Ee (Indirect effects) 3vnane 5 Tadunisidugilsznaunis wazadnasladuglsznaunis

M99 4 mmwmmummuﬁgm

qNNAZIU  Path Beta SE. T-value P-value NANISNARDLI
H1 BD - El .382* .055 3.191 .002 AN
H2 oD - El .235*% .045 5.899 .004 AN
H3 SD - El .336™ .048 5.069 .016 ANTL
H4 ID - El .369* .059 2.923 .008 ANTL
H5 MD — El 745% 067 6.352 .0012 gaNsL

“N12LUE: BD = Builder DNA, OD = Opportunist DNA, SD = Specialist DNA, ID = Innovator DNA, MD = Mixed DNA, El =

Entrepreneurial Intention; * = p< 0.05, ** = p< 0.01, S.E. = Standard error

5.3 nsaidsenanninglssasAn1sIas
a '3 o @ %
5.3.1. mslpsziiasAlsnaurasnisiiludilssnaunis
a9Atlsznauatuan 5 As liun Aruanraizuuugaine (BD) Anuanwaizuuuguasinilania (OD)

@m@”ﬂwmmuurﬁﬁmmm (SD) AANEIUEKUUNIANS (ID) ADMANHUTLLLNAN (MD) a1u1sn lddnaannssla

= o a

Wiudilszneunisaesngusnadielan uansdingusaaenadlnuansuznsyadnansesnisiiugilsenaunis

RIN# Abraham (2011) taeAnun i lutlszmaAanigeiing luusunaesdsznalne Tuina BOSI DNA Asaastinan

A9 avAlsznauatuau 5 faazdsnasiandnueas lailugisznaunisvizald atngls
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5.3.2. msnageuluaadilasssfreanundlafiudlsznaunis

HANTTIATIZULNIAR LATNARALANNATIU 5 ferastumadelasadronaunsla dudisznaunns
WUIN a@m“umumﬁgmﬁ{a 5 48 AB

H1: AnANHUEIULEATIS (BD) m'qmm%\imnﬁifaﬂqmé’f\i%l,ﬁuﬁﬂixﬂ@unw (EI)

H2: AnianEUziULkAM1 Tan1a (OD) m’qmm%qmﬂﬁifaﬂfnué?\ﬂmﬂuﬂiﬂi:ﬂ@um? (El)

H3: @mzﬁ”ﬂwmmmm}ﬁmmag (SD) zﬁ'\mm%qmnﬁi@mwﬁ’mmﬂu;}’ﬂsm@umi (EN

H4: Aruan=lsiuLWdmng (ID) zﬁ'\‘mm%\mw;i@ﬂfmu;”ﬂ@Lflué’ﬂ?zn@umi (El)

H5: AnsANHUIUUNAN (MD) genaiieuansanuadlaiiugisznaunis (E1)

INL@@L%QIQN@%‘/’N?MWN%QSL@Lﬂuﬂiﬂﬁ‘xﬂ@Uﬂ’]iﬁﬂ@’ﬁ/ﬂﬁddN@ A AUANEUTUUUEa$19 (BD)
AMANHULLLELA9IU Tan14 (OD) @m@?ﬂwmmmugﬁmm’m&] (SD) AANEUEULUUTANS (ID) ADIANTUL
WLLINAN (MD) udnein 19 5 asrlsznaundutasefivunglunislddannududiszneunimesngusasily
Uszindlne Geaenndesiunanisineues Poolsawat (2021) fintidn WruaRnsdugsznaunisdanadauanse
AraAsla duddsznaunislunguinfnwanziiuisgaiagsesusnmangdelunialdaesilssinalne
ADAARBINLNIUAREI YR Virasa et al.(2022) Aimudn N TPB 184 Ajzen (1991) T pnnnsaiaausalaily
dilsznaunisreanguiilsznaunisludszinaaniion 6 UszinasannaLlsznd Ingld LAZARAARBTLNG NI
L'%'ﬂui’m\izﬁ”\mmm Bandura (1971) FALEI1 ANLIETL LAY EIH AN AT ALARN NN
avtlszanumnud i ldmuTiANAnse LazaanAReITIINUATHY Martins, et al. (2023) ﬁﬁﬂmn@;uﬁnﬁﬂm
Bayainluminendbressameatfianu wudn aansidesulumuies mmﬁumum@mﬁ@uq\i N13AULALY
20980 TTUNNIANEN Lmzmmﬁumummmfaum”fazdwm%qmﬂr;ifamwrﬁ?\ﬂ@Lﬂuﬁﬂi:ﬂ@umi

u'aﬂmﬂf: NANNIITBETINUIN ADUANHEUTWLILNGN (MD) zﬁ'qm@ﬁi@mmgﬁ% dudisznaunig Fauanadn
NANFA8LE1UTINIIAIANHIZIBY BOSI DNA urnndviaunufinadenanuiniiu uaziruaRvasn iy
fisznaunisatigandiAnanEuzuLILRYg (745 )

a

Tnaiag nannsidtuanaliiiiugdd wudAnAMANEIUENINYARNNTN (Personality traits) Taiusauilanig

3

o = .

apanendsnasanualadudilsznaunis TeaenAfeiLNUISHALNNGGY ANANHILAIULAAARINAAINAN
warANITeTeyARaTFeIN Rdugszneunis uazannsaldnennsaingfinssnaesyana uauAs i 914348
284 Bashir et al. (2025) AidnwInsauwuaAan1iiugilsznauns (Entrepreneurial mindset) NAINAF BN A
sznaunisaesgsnansauainlulsemadulAg wazeudae9 Kusmintarti et al. (2025) NANHINANIZNLIAD
=2 ¥ d‘d 1 ?1// ¥ dl ] 1 o o o a

nsAnendudisznaunisnilsieadnssladuglssnaunisndesnuiaudsnuansue waziduannisiy
¥ o K] o = o a K o a o a a a
filsznaunisreaindnssyaulsaieu seauenTAnm wazseatumanende lutlsvinasulafiabs

o

Tnadslassadreannasladlugisznaunismdiaininsdfuudoiidneoizgdninilsyney 3 Asil
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024,

0.336™*

sunwisznay 3 lwnadalaseairepnualadudilsznaunisaliulunauds

6. TAINNAURINIFIAE

' v
a

2o Ha o, 2 o aa = o > o 2 Y o
NuideineduidaniBunisaneanaslailudiszneunissanindnsina dossauils
ArudnwEnyAananniaduglsznaunisuuy BOSI DNA wuanuusnlutlszinalng udidnuua@n BOSI DNA

o o '

2849 Abraham azin1sfANNeanu AWl 2011 udn wiaauARuWiduniidedniungudinuia i

'
AYyo o a

dusznaunisuargnanlanall uarlildinnsasanuwluansanmisiannis adlsdunfaniusanisainig

¥ ] [ a e L3 a o
7. °l|’ﬂLﬂu’ﬂLLu%ﬂ']M’iUﬂ']‘i’)@ﬂolu’ﬂu']ﬂﬂLLﬂzﬂﬁ‘zIﬂﬁu‘ll’ﬂﬁﬂ']’i'JQﬂ
7.1 daiduanuzdiusunigiqeluauinn
Ao = o Lo a e R o =
7.1.1 uisasialdaasaganisdnelildenguauuenintiaainnguiinAns luaniiugananm
1 % 1 1o 1 d‘ o a ﬁl % alld & o a ¥

wiu filsznaunisfuluddeinanaiingsianiszazuils 3-56 1 wazdilsznaunisidilszaunisniingsianiuan
1nNnd1 51

7.1.2 uadesieldacsiindausaudnlUAnwndoe du Andgyeyruaesniadudilsznaunng
(Entrepreneurial mindset) AY1NARAT19499ALT9H132NBUN1T (Entrepreneurial creativity) WO ANTTNLTINIANT TN
(Innovative behavior) TR1853184ANS (Organizational culture) ﬂﬁﬁmLﬂuﬁﬁﬂL%ﬁQ’ﬂitﬂ@umi (Entrepreneurial
leadership) Uy

7.2 dszlagiansnisiqe

7.2.1 9udde itz dunuon19slun1sAnEn AUAN B UL NINYARNAIN (Personality traits) 194
o XK ¥ id s o a dl v v o =2
nAnm wazdisznaunislulszmalnadmsnindginishaulanisafredisznaunisluanntiugandnmn was
aeAnspuppie lUdsaninnsfneiiuENnea i Andneusnsyadnnmniadudilsznaunisuuy BOSI DNA
wazAuAnHznNyAannnnadudilsynauntsuuuaululssmalnesialyl

7.2.2 videiaadunumlunisimunnadudlssneunisdruiiiaiiasielulszmalned
v 1 a v o & ' o v o a
rasn1sdaasnadiugilsznaunisaasninaulussdnssiald nasanlapuansuenisyadnainnisiy

filsznaunisimanzaniudssmelnausa
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7.2.3 uaras91u3asiiningany BOSI DNA i 4 lunnswmuinangmsnisidudisznaunis

1a3anTuaaNAnEseIn1safainAns bidudlsznaunislusunanldlnanisdrsmanudneni sianizans

unAnsusiazaudnd DNA uuule uazazthqauderessuesliwmun iidudilsznaunissalyl

8. aguan1g3e

v
¥ o

nsmageu st laseaireausladudlsznaunis wudn AnANEUENINLARNAN (Personality

A o ¥

traits) 5 WU 289 Abraham (2011) A® AMANEUTUULEAFIN (BD), AMANHUTUUUGLa3911Tan1a (OD),

AUAN U LUILET 89 TITY (SD), ATUANHUTULLUIANS (ID) ATUANHUTLUUNAN (MD) adnsnlddnaaiussla

q

b

WudilsynaunisaesngusinednsdaduinAnesyauiBoygssresansiznsgana luanniiigaud nlanau
' = v a K 3 ' o [y 1% 1%
wisntalungamnaldagnem andiudn naswmuinindugisznaunisArsitiun1Imaaa U AUANHUENI

YARNNTN (Personality traits) 2891nAN®Y usazauMdAnulundngnaniaifudiszneunisneuinaldiiu

Q

o

Faddnqauisneusiarau saunauuInIluniswmuw qaudeasusazauliainnsnirhiffFugsianiuanunida

a q
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Abstract

The rapid development of technology and intense business competition compel organizations to
urgently create sustainable competitive advantage, particularly in Thailand's digital industry, which is a key
national strategic sector. However, previous studies lack clarity regarding the mechanisms by which innovation
climate and knowledge integration capability work together to drive sustainable competitive advantage. This
study aims to examine the impact of innovation climate on sustainable competitive advantage and the mediating
role of knowledge integration capability, drawing on the Knowledge-Based View (Grant, 1996) as the main
theoretical framework to provide empirical recommendations for digital company executives in developing
organizational performance. The research employed PLS-SEM modeling and cIPMA analysis with data from
158 Thai digital companies, involving 474 executives and experts in the survey. The findings reveal that
innovation climate has significant positive impacts on sustainable competitive advantage, both directly and
indirectly through knowledge integration capability, which functions as a partial mediator. Moreover, innovation
climate directly influences knowledge integration capability, which in turn directly affects sustainable
competitive advantage. The cIPMA analysis found that innovation climate is the priority area for development
due to its high importance but low performance, while knowledge integration capability requires improvements
in effectiveness. The study recommends that digital companies develop innovation climate to promote creativity
and experimentation, which will drive knowledge integration from various sources and transform it into tangible

innovations, ultimately enabling organizations to achieve sustainable competitive advantage.

Keywords : Innovation Climate, Knowledge Integration Capability, Sustainable Competitive Advantage
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a o o A

(2) ANNLANFANNLAZUIANTIHN UNETIAMNAINITNURIBIANT TUA IR U LA LENLA UBNARNA LT T1iTD

1
o

UFNM9NNAUALAZLANANAIN AT uatingsiaitias Tnanisairepauuandstalunagnsan Ay lunisaie

14

o

AN IATeulunisuteduatinesatiy (Satar et al., 2025) wanani winnssNsINUNUIMAI Ay luA1Ta59

o

NARAUTITENITUIUNT NN AN IO NDUAUBIAINFBIN1TUDIA AR b aeiNalaALAL (Al Shawabkeh, 2024)
UBNAINRBIANTEIANTUABINANEATW LN TUNLAUBUTANIINN N NFADNITARLLLLL LAY a1 N1TDaDNLABIWLLLIL
Iiatineanysal inefnusudamenisuasdulussezeng (Ed-Dafali et al., 2023)

(3) ninennsndAnAn wienn wauwuulden wazliarunsonaunuled (VRIN) manatisnisaseuases

o

NSNELINTUAZAINNANNITDNNAN W UL RN T8 gL AN b Faumienisuasduluscazeang Taansnansg

'
= !

a1 HFeedAANgesiantsaiiugsia darnumanlumans snfiguaeazaenideuuuy wazliainnem

q
1 v

wInFnensauNInaunuladng (Ahmad & Jais, 2023) WANANNUNTNEINTUATAIINATNITDLANIZNETIR
ANFUdaUsaN1g AN BRI yinlEsennsen aReuILL LAz ALY Tetanlasrnasnmumioaeng
waivduldaeinasadiy (Korry et al., 2024)

(4) AMNABBIFAILATNITADLALEY NN DNANNEINTNVRI84ANT MN19USUFR FasinesamnFiuas

HlsrAvBnmieneuauessianisilfsuulasresnainuazngAnssuaesgnAl InsAnuAseRaTeeIdns AL

o o ' T o '

nsduduinfianinasdeliadrAysanisairspanulmlTaulunisudedunsnedsdiu (Satar et al., 2025)

'
a

uziAEaiy NRauduassanaaedneiuiasiniiuesAlsznaudAyndae ldasinsarunsnsne A u

o o

n1an1suaeduls (Wang et al., 2025) yananhesAnsfasdugeaiauAusunsalunsaeLaua s
ANNEENUT AN NI gL TN T AL aa AT uesReL e (Korry et al., 2024)

(5) A uaNTnluN19aF1INARBLUNUABTIN AN ULATABLALBIAIINANANIITDIET AL UN1BD
ANENTNE9989AN 1N T INARELILNUNIINN TR Ra IR aITia sk un 1T e N SN segna sy ANB A UAL

A a

nsaf1eyaARaAEy InesaiunistiusdnnimiensRuiidssAnsnauaznisainananauunumilandn
AJ v 1 ° ° QI 1 v 1 o v . :l/ nﬂ”
Teaziauruauannsnlunisinilsuaznisiiasga A liungteii (Ghlichlee et al., 2024) isiiAvua N0
daninennsienizeasuiEniaduasdlsenaudnAnyidiaasianauunansng (Rasiah et al., 2023) sauila
ANANTnluNIARNTsuATYsININENENIRIN e Tuuazn1auania aiA AT lla R soauuLL e
Inelfuaedu (Sukoroto et al., 2023)

Tnaagtl asdilsenauisisnwineulszaudenlasiuidunalnfoalunisduiraauasuainism
lunnswisdu TnafrunsnannsuazaauaiunsodunuinlunisaiienmuAiuigndn ndnauauLansIsLay

. Y o AL a - e : o

uinnesn Mnineinset19llsr@ninan waziasuAINAaefa lunIIRauatedsantsilat Ll asres

" e oo od o 4 o A e e X Y
ANNUIARDN TUTNATUNARNEVIN U N AL UNIANHABLHEIUDIAMANNBIANIATNNTU UATNITUL AR
Tiilunasneuunuszezeuniasuladauids

2.3 ﬂ')’]Nmm‘iﬂumigimﬂmﬁmﬁuf (Knowledge Integration Capability)

a = o P o a !

ANHUUIAAN ENNNEeTIUANNT (KBY) AdtuineduninensiidlaniA1gegauazidusingiuees
A lALFELMNaNTsudedis (Grant, 1996) aeindlsfinin eddeiildzenansaudinainlnenaung uyuseegIu
n§Nens (Resource-Based View: RBV) IN@LiLNLNT84ANa 1190 lunsysouIn1sadnflugueninanns

o '

\FenagnsnaaudAtysanisaisanlinFaulunisudsiuecinadatiu (Bamey, 1991) FvaanndasiiiuuiAn

o

VRIN MLtiuniwennsfianen (valuable) 1810 (rare) 8nsan1aiasuiuy (inimitable) uazlianunsanaunuls
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(non-substitutable) (Sondhi et al., 2024) luuFunaaIn1934s8il Acrna Nt lunisysnNNIsA NN

Anan naeeeAnslunisaNNanu sousan wenles wazilsyensfldaonufainisnisluuazniauen ivaaiia

aa

AN luaindauen wumeUfURNANgR (best practice) uazuwanienizuilatloymn (solution) eyl

% &

ARINANTOEINa TR Adan IFasAnsa s ataang Usulassaire wazlduss Tagfannaonuilva sauds

n1suaNwdNIiuAINNENHegIAN (Yang et al, 2021) A2INAINNTOREIATOUARNTINITIIUIINAIINS

o Y o o

AnuaInUaNg LA Ne LT NdutauLardadINudnnesN (Acharya et al., 2022) andasalunundfey

o o

P

Tun199n%u (absorption) wazilsyensfld (adaptation) AIINFRNIZAI 1TUW N19AAIA HARAIT UAZNNIAANNS
SetneiduaiennnldnFaumnansuedurednsdns (Zhu & Tang, 2023)
faqm’ﬂi:ﬂ@ummm’mmmmiumimmmq‘immj’ﬁﬂmﬂgimmﬁﬁﬂﬁmwwmﬂmwmmﬁumm
N13ANEN Tmm’m‘lmﬂﬁ’mmzﬁ’ﬁﬁfyﬁumimumw;}’@m%\ﬂmﬂmmzmﬂu@ﬂmm’m AINNITNLNIUITIUNTIN
Wuqn uldauegaulanlsasAdsznauaanidu 3 Ianan Taun mwL%mmcyoﬁ’ﬁummiu‘i@ﬁmmumﬂ
(information technology proficiency) 'Twuﬁﬁmmi‘ﬁimf(learning culture) LLamQ’mmm?ﬂumzmumimmi
(knowledge process competency) (Juniariani et al., 2025) °IJmxﬁmammﬁuﬁﬁmmmﬂﬁ%’umm;ﬂf (acquisition)
n13a1anenAl1ug (transfer) uaznislddsslamiainaaang (utilization) (Zhu et al., 2024) Anviadailanufiuen
avAtszneuiduadnamnsalunsysnuInisAninie luwarnnuaneasdns (Cheng et al., 2023) §115L91UASE
i gadeldasdilsznaumiunis@nmnaes Li et al. (2023) fatlszneudas 5 17 laun NM999NANINIIENIN909ANT
WAZIINANU NN99INAINFTTLTNINMUIENTU N199INAINTENINNBIANT AINAINITRTUNNTYIIUINTTANINTN

o '

a111 waznsszymniunisAunusaniy agnalsfinn 1HesannIsANEIAINA1HAIULTUNIBINTRRLN

o o

winnssumatulagddanluunanvasufada gaduaslalsulgasdlsznausinanaliaenadaeiuusunaes
asrnslne Tnadanmzvieanidu 5 esrilszney fil

(1) n3gaxAnuineluesing unnatieaauainnsalunissusuuarysuInisaufanuaidie
neluerns Inawunisaisruuiiae Wiinauganse LLﬂaﬂuﬂim‘ummﬁmz‘*ﬁ@g@%qﬁuumﬁu walusesu
YAAALAZITALNUILNIY Lﬁ@ﬁﬂﬂlﬁumﬂﬁhﬂmmLmzﬁwmma‘v‘hmu (Li et al., 2023) wananni

InsauAgNdINsReasNiTena liuarnisidiusansanniusendnsann@inluesing Sedasdadiunisizauiioniu

WazN9aFNAIANAINANNNHEE[18989FNS (Acharya et al., 2022)

°

oD

2) mwmummg”mﬂu@ﬂmemﬂu NNNATINTZUIUNITUAIUMIULAZANAIINTAINA 8 UAN

%

o~
N

aglAN (David

2D e

Nnanuauiuaninieluesdng iialdlunisliulgsanmuisiniumatiauazasdnony

Y o

etal., 2022) InepsauAguiana natIn1snlun1sandnAaINFaIngnAn (customer) uazgamn (supplier)
RS TN AU LTUNANNZI9R9AN FRATNIELIUNNTUS AN FINANEA99 (Ullah et al., 2024)

(3) N1999MAINITINAN T UNIBTIAIHAINITATUNTYIUINITANFANNUAI IR LI UNTD

dl dl o £ o ] £ Y o dl 1 o o a o o A
naean1ANIEaTeyiaiun 1N Inesjaiunisdssyna liinwenuansreiulunswmunnansdueivie
u3nslua (Lu et al., 2024) aaanaunisuiladoyuindarududauniunistszaunaziienlavassnaiug
ANLUAANAINUAELN BRI UUINYTEA TN TR TLANBAINNINTATU (Acharya et al., 2022)
v 1 d‘ ¥ =2 o o & =
(4) ngaF1eteaniauanilasuAINg vunaneanszuaun1sdnu wusi uasldnumnalulatiuazseuy

dl dal ' vy K 1 % % dl dld a a 1
@q?@uL‘Vlﬁ‘VlLﬂ‘ﬂﬁ]@ﬂ’]?ﬁ]’m\‘iLL@ZLLU\TﬂuﬂQWNg L‘]@‘ﬂﬂ@uﬂﬁ?@?%‘m@iﬂﬂ’]?@ﬂ@WTWNﬂ?t@%ﬁﬂ’]W?tﬁ'ﬂx‘iL{lﬂ@’m?
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luaeAns sauden1snuaNIaINIsuTaLseqelaiadaasulfiianisuanilasunazdiananmaufsoniu
PEiN9FDLIAY (Mendoza et al., 2025)
(5) nsiszgnafldaang wuiafepruainnsnlunisiiauialaainnseuaunisysaunisunldly

nsiNszanninnisinanuuaznisuilaifoyuiresesdns lngaseuaguianisulaanineinsiiiuuinsssy

v

Tinaedunadanindusesls uaznisainuazysannispufiiesnsedulssAMEnInnisalinueesasdng

v
a o o =2

Juniariani et al., 2025) Anadasanianisldanniaasanndinluasnsiveaeaanudnlasauuaznisudlailom

—

¥

HAududau (Wang et al., 2024)

=D

avAlsznaunainAuIasANaINsalun sysnisANg ansanaailunsruaunsNaLiy
P PP o ¥ = . o . 4
AaLileeii Buainnisuanilasuaninielunuuasmioeeu senagnisdenlaeesAnauzana1nuaneig
waznanwdnAuunaIAINENIeuen [ gnAuazdRnanwaes neutesneivanuanadilalanaliiie

a g 1 1 v S.Idl o 1 o ¥ dl v 1
NITHRAIUTINDEINNINNUIN ﬂ’l’mgﬂ/]gﬂi"}ﬂ?"luLLﬂ?.i‘lqlli‘m’mW?ﬂ\iﬂ@ﬁqqﬁigﬂuﬁiﬂﬂ?:ﬁ&!ﬂﬁﬂfﬂL‘W'E]@ﬁ"]\‘iLL‘HQV]"I\?IMN

v
v

A 1 = a a v dl o aak o dl o % = dl ¥ o
wreulatloyuiednelidss@nann lwinange Haidmasinaudestsaiuidulasaianasnasfiaudnanin
2B98IANT IUNTYIUINTAINNT

2.4 MIWAINRNYAFIU
A v o = o o o A o | o
AINNguATeedaan (SNT) ussaniAudnnssuneldudadudrAnynaduayunisutidunaing
Y A o a ' A < ' a = o ' P
Anldansla wazniandefuuuednlnsinnelueiedns fetrudaasunisluaiausespnuiuazaanionile
o y o L -
miusingiuresnisairapnliilFenlunisudedu (Sorenson et al., 2006) Ineanizad 198 LsseINA

o dal 1 a a v Yo v ! dl ¥
winnssuipesean1@nlunnliaiuisnrenaseiannisidsuaaufiiunisdienenuazuanidasudeya
ae9siaLlad uanguaIneWIdszydussenARinnssNatiuayunszuaunisainsassAuinnssune lueAns
(Alhammadi et al., 2024) wazdasds19aninwiadanilaandanieanla Basani1suanidasuAINNAm LY

o a % & o v o dl 1 % o a ] a e % ]
N1IIWIAINARAF AT uazn1adnlilszuuatayuidas Wy AainsatmsniuueAn iU iR ldetng

a A

H1l3g@nEA N (Miao et al.,, 2023) iatllunszununisutistiupaud ann@ndinldilesusassvaumanisBeuy

wsfsamnsnanssumsnes iidusadeusad Ay luasetionnug Tdauasenisiindss@nsninaasnues

al

wazilszAnan1ningsaNae9nN (Sukoroto et al., 2023) v

AUYAFIUNNGINE 1 : usssnmAuiAnssudsuadsuansaaldiBun lunsudsduednadeiiu

AINNEHNNTTEUINNEIAN (SLT) NsRIWIANINANNINTRRAN R nANLfduilsdnn Az
N3FEUFAINANTNUIARD N %qmmﬁ'qL@G‘u’lﬁl,ﬁmm‘xmumidwmmLL@:ﬂixqﬂmﬁlsﬁ’mm;%fmﬂslumﬁm
ativsiaiilas (Bandura, 2005) latussennauianssafaluannundeniaiuayulsiyaainsaireassdiunin
lual m@umqu‘ﬁ\ﬁmimmﬂmﬁmﬁmmﬁﬂmmﬁﬂLL@zﬁmwL%’l@luﬂ’ml,@mﬂ?{ﬂummﬁmﬁu NTNAY
AudnadiulanialunisFaud uaznsssuLvienszununafizesiansudndunnuAnaias Ay
dounilenesnsfnifiuenn (Alhammadi et al., 2024; Miao et al., 2023) 1nssEniuANANA TN TUINTT

v o d‘ v i/z s
A fidudnenInlunisnannaty susn imenles wardsrgnsldaiuivivainaieluwasnieuanasdns

P a o

WeaF1asAnnluiniamen (Yang et al, 2021) :uddadanudnussanniaudanssndunumdAnylu

o Y '

nsatiuayunIssanAniaInuanuansuaaiaui oy mndudeunaraadinuinnssu aa1e9Ang (Acharya

et al., 2022) Bnviadainutidudaselfizenaainisaineanind Inaealiyaainsuansnaaininauenuas

NsaIsMsUYBIa:NMSHNNIS UNINENAagumansaly
U 18 auufi 1 u.A. - 0.A. 69

198



MSNAUIAUSEUIUNMSIHOTUBEWEIEULIUUSSENMAUIANSSL: UNUINMSITUAINAYOVADILALISTUNISYSANMISADILG / NOANS DSNUILF

P

uaudAuaNin e luitunissu asuuaznisutiTy FalaldfunisativayuainusseiniAuinngsu LAY

' v
o o o

azihlilgnnsasepanuiniilsz@nininuazna liiiaudnnssuneiiu (Wang et al., 2023) Agiiis

a a o

ANYAFIUNNGTINE 2 1 UITNIAUIANIINANALTINLINARAINAINIT0 UNNTYTUINIIAINT

mwLLu'JﬁmmmmmmL%Wﬂ'fﬁmuﬂ’mm’mi (Knowledge-Based Dynamic Capabilities: KBDC)
ArINAINITD luNIsysainTsAt I inaiduaNaIu s anadh (dynamic capability)ﬁmﬁﬂﬁuﬂﬁmm
neldan neade waznsraLnAUNIRENNIAAilenaaussanaTRTa AN IIndan duRadRsAaILf
(knowledge routines) (Zheng et al., 2011) ImﬂuﬁﬂﬁﬂuL%qﬂixéTﬂw’%slﬁLﬁudﬂmmmminﬁan@hﬂhﬂﬁ’mﬂ’ni

v

annsananuan denles warldusslemAnnenudiane luuazasuen udnuusdoadn dealdamns
pauauassaniailasuulasasanIni e deniazadszuunau fludfiin g didSeunnsnnsudedu
(Yang et al., 2021) uanannitaaruanansaluniaysuinisannuidaasiesdnsaieiadnsanuiennse
nadeuuLy uazitlaspaufmenenisidunivennafidanien wenn wazliaransanaunls (Zan et al., 2024)

Matlenuddn lunsungsiawrzesdnansaadinanudiaonuainnsnlunisysanisaonuiiunumidugonans

b

o

wanlenunieoyyiduaculaiFaunisnisuaeduasnedsiiu (Phomlaphatrachakorn et al., 2025) atus#l

)}

Al SMEs aaingiiuduinnisafvasdaanuidenadauanseanalinFauluntsuaedy (Ruandmd Tudl

=3 '

LATUIRATEDY 837059499, 2568) BNTIEINNANg IuAINgRaIunsINvaaldglnIud s nuanaliiiiugd
P o o o A a > Y | e oA e

AmaNNgn lunsysuInisranniAidsaduladadrAnyiasunisaiisannulimlFaunianisudeduindatiu

(Hou et al., 2025) IngnsuasnaIuANfa INateurasdesenIsaieAuuansuazwinnssndadusngu

v
LA

gagAH AL Baussezeng (Juniariani et al., 2025) A9t
ANYAFIUNTINE 3 : AMNAINT0 IUNTYsNITANNfdanaTeuanseauldiFan luntsudedu
 La
GRS
= = o = 9y g = = = o ny
AMNUUIAANY HJUATNIININ U ANy AT IuE9U Rsansadenlaadunseuuwifnluniside s

pananalugininilsznaud 1

H1
a L] "
. ArdlnFoulunswsedu
UFFNNARIANT Y bl
H2 ATTNENNTD H3 BE19EEI
13
Tunsysmnizagnug

sunwilsznaui 1 nseLLWIAANITIAE

N o g
3. AENTALUUNUIRE
3.1 NFEUAIUNTUALIENTIRANNANAIDEN
ae L ae o dae cd 2 oo e
n1339aAsaiidunNsIde3eawme (causal research) NAdRUszaAlieAnEENTNATEUINNAILLS
MelunsauuLWIAANIEIAY AaBAAUINELALALWINILTINAYNE lwn1smu AN MU Tun sudeduatinedstiu

HIUN T ETNATIUIEIN I ANTANITHUALNNTENIEALANNAINIID N9y suINITANS TnesaiunisAnm

]

o

u3naanaludscinalnadednaglugnainnssuy New S-Curve wraniawmaluladisasounddnaninly

nsiaseyiiuingsluauian

D’]S?f’lSﬂ’lSU[uElla:ﬂ’lSﬁﬂmS UNM3NaNAgUMAaSAY
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nowinsAnEeNNgNseENiNuAdILTEN AR L HugsnAaNuddet1etiey 5 T uazianuauniingu

Tdfaeingn 20 AU iNaazfaulivaudAsasesAnsuaztlszaunsaliuudanssuiieane 35n15qusaat

Idn1sguuataduman (multi-stage sampling) Tneduusnguatinedng (simple random sampling) Aaeisansia s
panialnafaIng Iudeyares §1UneudaaTuLAsEgNaRaYia (Digital Economy Promotion Agency: DEPA)

deiilunsaunisqusinating (sampling frame) Nf1szans 14,429 131W (faya o Auran 2567) uazld “u3in”

a

v '
a

lunidaedias1eaf (unit of analysis) Aniudunaasldn1sguuuLLLNGu)RLLLIA¥AY (purposive sampling)
Y a o

WWaRBNERILULILABLNN 3 ABANUAAzLEEN Tiun {UTunssedtge 1 au fLEmsssdunans 1 AW uasniinanu

a

AU LATNANUN 1 AU

¥

wuanesanaqiduns g i deyananam (multi-informant) i aLAN A NLTRTY (reliability) waz

al al
v
= o

AR (validity) 1esdagaannilideyanan (key informant) BnvisdasanammaIny ideyanan (key informant
bias) WATAARAINTTNIT (common method bias) denaliuadnsiAINgNABILATUNTaRaNINNGIN19ANE
Tneldlvdayaiiesaiien (single-informant studies) wananniigsaunsaldaznissudeya (aggregation) i

N12ANUITUANLRAE LNBAAAINNAAIALARBULAZLNN AN LN UENTRINANIALATIEH (Diamantopoulos et al.,

1 v
Gl A o o

2012) LAsesdladaaianna lisun1siusesaInAznssunIsasusssunisaan lunymel TnautugaeunNszydaiau
nRingUszacAiientside it Tfinasianisszifiunanistifan wazinsndadanuzesney sonds
nnsnauenalunWINIZAIaIANS eanaBARAINANNABINIINN NN IAIAN (social desirability bias)
‘Lﬁ’ﬁ@ﬁﬁqm (Choi & Pak, 2005)

NMEATUIMIUIANGNFReENE U sunIN G*Power e 3.1 InanuuatuIANANTENY (effect size)
7015 (szAutlunany) Ardann 0.05 AAIaTA 0.95 uazauIuFAvNWIe 2 Aautls nanisAualAauIANgH
Faaeinadiusn 107 U3Em (Faul et al., 2009) mﬂﬁuﬁﬂgaﬁmﬁumﬁwdwLﬁﬂumwwu—wqwmﬂu 2568
Tnadanuuaauninlddadsnidiuung 300 UFEn drunieldssdlduacdins wianfaniuyn 2 dUanf

AUk 2 901 IA5UNTsmaLNALAIN 158 UM Andludnsineunauiaasy 52.67 T9gand1unasaat199umn

o v Fom o Wyo a - . v | =
‘wmmmvln u@nmnumwimmmmmewmw (wave analysis) I@ﬁLLUQQM@M@@ﬂLﬂ‘L& 3 DINIRNNBATIEDL

o A o o

anRaINN19ldmaLNaL (non-response bias) Han133tATIzN LN T ALAnANsat e lTad1Atyn19ans

a

S S . .
aziaudndoyanla iaafannislineundy

s o o

3.2 NMSINANANBHUSURIALLS

Q

'
a v A

wiseaiiaddenldluntsfnmeslugtuuuuuuaeunin Usznaudae 5 dou ldun doun 1 dayadiall

v

S 4 A (A ° Sd 9 o oo = o 5
PAIUTEN 4ouh 2 TaYANADLULLADLDNN LAZRIUN 3-5 usnanisAaniuifgadasiusaulsads Taeld

A Q

¥
a acs o

N1A3TALAT 5 szau saus 1 (ldiinanaadnedie) aulle 5 (Wuaaaad19de) Aaudsusazasgninnua iy

Y a ) ) ° o ¥ Y P Py R
Iﬂﬁ\‘iﬂﬁ\WQL@ﬂq (smgle construct) ImﬂLLm@gﬂqm’]NVI’]ﬂuWV]@gﬁW@uﬂWW?QN%@QIV’]?\T@?’]QLLDI\TVW]@\?T]’]?’]@ YU

k7 ° Y o a o dld 1 d‘ A % g o ° ¥
farmonliinulasainauidenfiaouindaie laun usseniaudangsn A1u9u 4 48410 Chowdhury et al.
(2025) AYNAINITDLIUNN9YTUINITAINT AU 6 TBANN Li et al. (2023) wazaann lAiFaulunisuaedu

'
o A o

aeN9ElaEil AU 5 4841n Ahmad and Jais (2023)
3.3 AMNLTANUURILATRINDIN
wizaeieddnlifuniInsaasauANAgELTlenT (content validity) Tnagiduagnny 3 AuaInaa

N139AN19ANS N19AANTTUTRNITN wazn1sWmUIgena Tnalddatiainaenndesszudnesdaninaniu
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o

nnUsrasd (10C) muinausidumi 0.5 (Rovinelli & Hambleton, 1977) uan1suseiiunudndamnnNiannzes

1
=

' o 1 & a dl ' o 22 o Y | k% o o v 1 o o 1
usazAaLLgEuN Tna A eavinaL 1.0 @mﬂimﬂimmmmmLLuzmmmQmmmfyn@umiﬂwM@‘um@m

Y a

fuduiunsanuiininatuladatsaumesiuau 30 U ilersadaunuiGeiu (reliabiity) TediAtasile
fauAndusrAnsueanT89ATANLNA IALNANNTNARELNLANLTIENNARSANTTHEAN 0.812 AAINANHAT
lunsysannnsaanadiien 0.873 wazanalfilfelunsudeiueenedefiulen 0.854 Sangamniaiinszuing
0.80-0.89 8¢ luLntuaih (Hair et al., 2019a) Fafuinieadledseivmuniudeinenanunsadaieoniuas
ﬂ']’mL%mj/u‘?llL‘Vm’]xﬂuﬁi’ﬂﬂ'Wﬁ‘Lﬁ‘LIiQU?QNi@H@ﬁWMﬁJﬂ’]@ﬁﬂH’]ﬁ‘;{/\‘iﬁ

3.4 ®0AN LELWN15IAE

v
a o A

n1sddadlduuuanassaunisinseainquuunidedesdesagaunedu (PLS-SEM) tinuldsunss
SmartPLS 1aitu 4.1.1.2 Lﬁmmnﬁ’mﬂ@u’]\mﬂﬂ’wﬁmamﬂLm‘ﬁliu'ﬂnﬁ ngudetnlauILlpaNgd 200 L5EN
Lmzﬁm’mﬁﬁLﬂw?’f@\ﬂ,%mﬁLmﬁ:mmuﬁmwzﬁﬂﬁﬁy—ﬂixﬁm%mwLL‘uumm (cIPMA) Faduieiduianty
Tuldsunsusanans %@qumjmauLLuumumuLm@:u?‘ﬁmqﬂmumLfa?]'ﬂLﬁ@“l%mwﬁ@g@’tmxﬁuu?ﬁw
(Diamantopoulos et al., 2012) ﬂ'@uoﬁﬁLﬁumﬁLmﬁw’Vl,cvﬁ”mwmui@g@ﬁmﬁiﬂ LATAANITAQLATNITWNUAT
FarAad (mean imputation) AMnU3EMIALATW wnlalanansaunuen u?ﬁw&u%gﬂﬁm@@nmnmﬁmm:ﬁ

N33 AU 4 dunew T (N drziluduuanaeani1sdauuuaziau (reflective
measurement model) Tmﬂmm%@‘umwﬁ@ﬁumﬂu (consistency reliability) AMNNANITIILIIAU (convergent
validity) WaZANNATILTIRTWUN (discriminant validity) (2) UsziRunuuanaaalasaadng (structural model)
Ingasaundss@nininnisvinunelungusaetig (in-sample) WazUaNNGNAIBEN (out-of-sample) FIND
NNTNALBLAINNANNALLBILLLANADY (goodness-of-fit: GoF) (3) AATIeinanTENUNI9ATY (direct effect)
LATNI9BaN (indirect effect) xnI9FwLT LATVARALANYAFIUNTINE Tmﬂiﬁ%gmmumﬂ (bootstrapping)
AU 5,000 NGNFAIDLNNEDE WelsnduwiuddyaesdudszantiduniuazairepauidesiuluAdszan
LAY (4) N1TILATIZH cIPMA L‘W'ﬂﬁ”mﬁwﬁummuﬁﬁﬁm‘lumiﬁmmmezqizﬁum@m AURIAQLUTHUN

(exogenous variable) (Hauff et al., 2024)

4. NAANBNIFIAERAZNITANL NS

4.1 AUANHUSUDINGNAIDEN

1 o ' a o

= Z & 5
nauAlat19luNIANEIATINLIENa LAY LTEN

q

AR A1U9 158 UFEN WAaTERaLLLLARLDNN

e )

v

38U 474 AU AILAAS LAY 1

=

FerlsznausnedUTNsuazYARINIAUNTIABUAT LI 993

NsasMsUYBIa:NMSOHNNIS UNINENAagumansay
UR 18 aUufi 1 u.A. - 0.A. 69
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A1919 1 ansnuziinliaaengudantng

318019 AUIU HGE
YUNALITEN
- 20-50 AU 68 43.0
- 51-100 AU 51 32.3
- 101-200 AU 25 15.8
- 171N91 200 AL 14 8.9
szazIa1AHINY
- 5101 9 60.8
- 1115 43 27.2
- wnnd1 15 1 19 12.0
394 158 100.0
WA
s 341 71.9
ST ISTN: 133 28.1
a1g]
- tiaanan 30 4 39 8.2
- 31401 251 53.0
- 41-507) 104 22.0
- 51-60 1 66 13.9
- wnnd1 60 1 14 3.0

dszaunisainnauluemns

- teendn 5 132 27.8
- 6101 224 47.3
- wnndn 101 118 24.9
fauauisURATeL

- RBUATNENLN 218 46.0
- walulagdansauma 123 25.9
- 1IM9/N19AANNT 85 17.9
- B 48 10.2

ER LY 474 100.0

Han1sdiATsvidanssasun ldinusinnsudananinegiu (1.00-2.33 = fn, 2.34-3.66 =

v ¥
o o o

unang, 3.67-5.00 = g9) wuanFaTdprassaulsussenAwIRnssNet lussALL I unaisuNe anuENEaTInTe

ArNATNInTuNNy snnsA nFuarA N AU Taulunsuasiueenedsi uag luseAugeianun gy

NsaIsMsUYBIa:NMSHNNIS UNINENAagumansaly
U 18 auufi 1 u.A. - 0.A. 69
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N13ATIRaaUN1TRANLASLNG IntaAeinmugiAnANNLL 2 uazAnAINTAY £2 (Hair et al., 2022) WuI10y A
199 NENN90 luNsysuINsANiaz AN A B eU TunsuadueensestiudinsuanuasuuLtng uwsidasyates
o SR ' ' o 2 A ' ' a 1 < 17 o =
ussgnIAudnnssudArAnlAsgendnoel astednldidunisuanuasing adnelafimudeyadaned
ANHMHNZANAMFLNTIRI TR LLLANesaN N tATAT UL LA AIaestiasgaLIeaqu (PLS-SEM) (Guenther
etal., 2023)
4.2 NM5UsEULLLAIARINITIARLLAENDY

o o

NANTTUTZ HULLULANI AN ALLLAZYI AU (A13719 2) WUATFIT3TAUR9LmAaLAa Ll sR A1 nIn

avAlsznaugendinasmaeniulan 0.708 nunaANINEITTAaINNINesUNE A NI saua s LU s

1 ¥

gandnfesay 50 n1sdsziiuAam@aiunialu (consistency reliability) tneldAuaan1209ATaULA

al
g A ! I

ANFNUs2 RV ANNTRNWING (o A) MATANAMNIT N URLLNEN (tho_c) RAUNAININNGN 0.7 Taniaqnas] luwnassii

U

'
v

gansuls AauRTaTEaUsTIaL (convergent validity) lasunnsEiuguannAtAuLlstsiuedenanals (Average
Variance Extracted: AVE) TRANNINN31 0.5 LAZAINATUTIRuUN (discriminant validity) 1aFun1seiuguann
anadauamelanm-Tuluwmen (Heterotrait-Monotrait: HTMT) ingaaaauluusazgsaulsnudndaAnminga 0.85

Viavun pantstssiunanBEuulAT LA aesda NN e TATINEINERNINITNIATIY (Hair et al., 2024)

M99 2 BWUURNABINIIIALLLASNDULAZRULANAD IATIZ 5

mauils/  Outer Alpha rho A rho c AVE  HTMT VIF R? PLSpredict
lfl"ﬁy'cﬁ'm Loading
IC 0.753 0.756 0.844 0.575 KIC=0.818
IC1 0.723 SCA=0.708  1.336
IC2 0.801 1.551
IC3 0.772 1.548
IC4 0.735 1.440
KIC 0.924 0917 0.934 0.701 SCA=0.781 0.464 High
KIC1 0.867 2.865 [Moderate] predictive
KIC2 0.826 2.261 power
KIC3 0.778 1.940
KIC4 0.849 2.539
KIC5 0.831 2.416
KIC6  0.869 2.786
SCA 0.869 0.870 0.905 0.657 0.505 High
SCA1 0.776 1.741 [Moderate] predictive
SCA2 0.825 2.057 power
SCA3 0.824 2.070
SCA4 0.800 1.876
SCA5 0.827 2.158

NsasMsUYBIa:NMSOHNNIS UNINENAagumansay
UR 18 aUufi 1 u.A. - 0.A. 69
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4.3 MUl ULLLINAR9lATIRGS

n13dsziluLLUANa89lATIa51e (A1979 2) ANLNILT a8 Hair et al. (2022) WudnAtfadsznaunig
g8 AN w3199 (Variance Inflation Factor: VIF)m\iﬁq%fm%\mmﬁmﬁ@mdﬁ 3uanvdnladfToymn
AYNANNUSITAULAY (multicollinearity) seManvsauLlsBasy duiunaanisinunanielungusaeting (in-sample
predictive power) #ishannen R? Tna@ainusininsg1uees Hair et al. (2019b) FaruuAANT 0.75, 0.50 uax 0.25
Lﬁ’ﬂﬂﬂ%ﬁ‘xﬁﬂ@ﬁ 11UNA19 UATAN MNATFL HAN1sAATNLI AL sUssE AL TRnTINuA AN Id I SeL
‘lumﬂmjﬁu@fjwffqﬁuﬁﬁﬁ@g’iui:ﬁuﬂmﬂmq mmx'ﬁlwﬁqmiv‘hmﬂmﬂu@ﬂmjuﬁq@ﬂw (out-of-sample
predictive power) szl 1Ua1nN1331A371 9 PLSpredict IngtdTauiiaumAraana Lm?{@uzﬁvugirﬁmgﬂ
(Mean Absolute Error: MAE) 921914 PLS-SEM WA naive benchmark WL4169 utlsann Al §aunansinune
agluszauge wanalfifiudnnuusaesdanunduiazidndedelunsiiwanadngluanunisalaie
u@nf«zwnﬁmﬁ‘ﬂiuﬁummﬂ@mﬁwﬂmLmu@?’mm (GoF) TagldA1 SRMR = 0.058 FARANIN T 0.08 FTid
WULSNABINANNINEINB LA NN ZaNE LN I AgaLANYR 158 1

4.4 MSAATIERULLIIRDITATIAGS

a '

HANITILATIZUNLINLITUINIAUIANIINAINANTENUNIATUTILANGD ﬂQWNiﬁLﬂ?‘ﬂUiuﬂ??LLﬂﬂ"ﬂ/‘LA

'
o A a o o

aei19¢19EU (Beta = 0.187, p < 0.01) TNADAARDITUANYAFIUNNIIALN 1 Aduanslumse 3 wazginindseney

EN|
9 49

dl o rdy ¥ o = = 1 o dl a ! dll ! (3 d’l’
N2 N@Z‘]‘Wﬁu@@ﬂﬂ@@ﬂﬂumq‘]ﬂ’{]mi‘ﬂﬂl’]ﬂ@\iﬂw (SNT) 'V]@ﬁ‘].l’]El"J’W’]’]’]llLﬁﬂﬂiﬂﬂﬁ‘zﬂ')’]ﬂl“lﬂﬂ@ﬂqﬂiuﬂ\iﬂﬂﬂﬂ@

o '

sanisuanidasudaya Aanldansla waznisvinausounii denaidisuonselssBEn nuaz LA AN IR I09ANT

(Sorenson et al., 2006) nanguidetszdnddeativayudadunuil Iag Punietal. (2022) syd1u3781NA

'
5 =

WIRNTIN AN ENATEILINARANTTALTELLLB989ANT T0UT Elgarhy and Abou-Shouk (2023) T9NANNANINITD

[
a o

FNBUSANTINT e E TN A TR N I T LT wala T LA Ein LU UM FE ARSI LN WBNA1NT Juniariani et al.

(2025) wudnusseniAnaLayuiRnssuduNL ARty sentsaiadnnssudidusngueesnanu i ey

Tunsutaduasinagatiu Az Alhammadi et al. (2024) ﬁuﬁudﬂmimmﬂwfmnﬁmmmimmzrﬁ’jum:mums
af1eudnnasnn1eluedAns waz Miao et al. (2023) WUINNIIANLARUATUAINANEFINATIALAZN1TAN T

nianasesiiidutenlad Ay ldyransarsnsoudasuunAnlnadllgnisdfumlaase Aaiumanisfnmil

v
a o

TdiesEuguunuinaesusseaniAudnnssn ludomn ey uwideasieunangiwdelsransnnentdi9in1saing

2 '
o o

v aAd 9 e o o o = 9 > = \ Ao oa
'&ﬂ']WLL']m@@lﬁﬂL@ﬂm@ﬂq?@?qqmiiﬁuqmﬂﬁ‘?wLﬂuﬂ@iﬂm’]ﬂmluﬂqﬂﬂ?mm?qﬂﬂQ']NVL@]LL@EUL%QLL%\T%HWHQHH

NN9ANHIASITAUNLGNUIIHNN AU AN TTNAINANTZNUNNANITILINABANNAIN1TD 1UN19UIUNNNT

U

o~ 5o '

AN (Beta = 0.681, p < 0.001) TeaanARBIRLANNFAFIUNTI987 2 lwdmnujnadnAsnanaaenndeiv

mqa:rﬁmn’??ﬂuim\izﬁ’mu (SLT) 1'71@%mﬁfjﬁmiﬁﬂuiummsﬁwmmm‘rm’m;}flﬁmﬁmWﬂﬂﬁﬁmﬁuﬁ’m\aﬁmuLmz
-al U dl da/ 1 = Y o o o ] v 1 -dl 1 1 U = ] o

Aundanfpasan1sEuuiiNny duanilignisainanuAuanssuazAesaauanu IanFauEuaed
luszezena (Bandura, 2005) Wafiansmunninuuinienisdenlasangiued1ailuady (chain of evidence)
azmiuladiussaaniaudanssudasianadandis aulianela uarnisFaussaunu daliypainsilania
uanulasuuazysunnisauiaInuasivanuane aduReuladAgysenisiauiANa NI TnAULIANTIN

o ¥

uaznisuifoyuifdudan (Nonaka & von Krogh, 2009) hanaininislaninusnfaunaiuayua1uan

9 L 1 = Y o ! ¥ a wa a &
afeassAkaznisnasananmadiiulantalunisGeuitadasisanisulaspanignisdjimaseuaznisaing

ARLANFIN (Miao et al., 2023) nangrwdsdszanylutFunindinasdeaivayudadunuil Ing Wang et al. (2023)
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' '
a ¥ s

?zudquﬁ\?ﬂqﬂf]ﬂu{mﬂ??iﬂﬁﬁ')ﬂL@?‘Nﬁ/ﬂﬂﬂqW1uﬂq?@§qQLL@$LL@ﬂLﬂ@ﬁluﬂqqmqﬁ:‘ﬂﬂ\ﬂﬂ\?ﬂﬂi IﬂﬁlL’ﬂquLﬁ‘ﬂ@\?ﬂrﬂ?
R N I S = P o A Ao o a o o
WLATRUNYNLADADNITLITEUITINNU UEUEN Acharya et al. (2022) g ULUINUTTLIINIAUIANTTHNNLUWNITRTIN

U

mm‘wmaLme’mau%éqm\m@L%\imn[ﬁi@ﬂ’]ﬁ?mmqmimmilﬁ@LLr’flmﬂcymﬁ%usﬁ’@u Ay Yang et al. (2021)
dgll v :1/ & o o o v 1 Idl o ]
F9an1sysuinisadnFainienielunaznisusnesAnsiduladadr Ay lunisairsnnidn ludninlig

e o o = PR o A o v
ANNATNTD IUNNT WA 9T muum@mmnmmwuﬂuwuwmmmimmmmmnﬁﬂugmzﬂ@”lnmmlm

nsysnNsANiinauasnne lueerng

A58 3 ArdudseAniidunuaznanimaaeuany Az

=

ANNAFIU  ANMNANNUS  wanszvu  dniss@nE  tValues p-Values HRANS
HA1 IC—SCA Direct 0.187 3.009 0.001 G
Indirect 0.388 9.118 0.000
Total 0.575 12.483 0.000
H2 IC—KIC Direct 0.681 16.508 0.000 AR
H3 KIC—SCA  Direct 0.570 10.187 0.000 HaNT

Knowledge

Integration Capability 0849 T ca |
{R2=0.454) e
= 0.831°*

L 0776 @

0681 osrore LOEEET

07234 0.825

— [ scaz |
Sustanatle S

077z Innovation Climate DRI T *  Compelitive Advantage 0.800***
(o 272 w0509

0735 s 0.827%
s J=——

UNELR ** p<0.01, *** p<0.001, one-tailed test.

sunwdsznaui 2 nan1sinasiiuuaaesinsaaing

UsziAusiani AN ENLdIAINAINNT0 IUNNTYTUINITAIINFAHANTENLUNINATUTILANGD

AwlATanlunsudeduasinedsiu (Beta = 0.570, p < 0.001) TIADAARBINLANNFATIUN1TIAEN 3 NAGNT

o= 1 a

AINANIFEAARBITLNG HIHNNDFIANNS (KBV) Ineadnanfiduninenadanagnitsdonaindssansnim

v
o o

AngaN RN ULaTdF9AnaA NN WA (Grant, 1996) BNYIASTA48AARBITLLUI AR AIINATNITOTINATH
UUFIUAINF (KBDC) 284 Zheng et al. (2011) #341n1718%0 n1radia WAZNITYTUINITAINTAINUNAY
ﬁlwmﬂ‘wmﬂLﬂunaiﬂzﬁﬁﬁmlumm@u@umﬁiﬂma‘l,ﬂﬁﬂuuﬂmmmiﬁq AINAINTD TNy TUINIIANNN AN T
mﬂ‘mmmmmmummﬁuﬂL%’ﬁﬁummﬁﬁﬂg’Lﬁ@m‘?wmmiﬁ'l,ﬂ?ﬂu“lumﬂmiﬁu (Yang et al., 2021)
m@mﬁﬁﬂﬁﬁm@mﬂ@’ffmﬁ”‘umﬁ”ﬂj’mﬁqﬂi%ﬂﬁ‘luﬁuﬂﬂé’Lﬁm%q?gdﬁmﬁum'mﬁmiuma‘ga‘mﬁmimwj’mm@

\TIUINABNIIWANLNUIANTIH Tl AU9usmnssunan e (radical innovation) kazusmangsunuuAasluaas

D’]S?f’lSﬂ’lSl.T[uElla:ﬂ’lSﬁﬂﬂ’]S UNM3NaNAgUMAaSAY
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(incremental innovation) (Zan et al., 2024) N138NTZALNANIIANNUIY (Mendoza et al., 2025) wazlsz@nsnn
nsUfiReU (Fnea P78 WAz NIAA §29904ML, 2568)
UBNAINT N1ANEITINLNANTENUNIEBNTBILITENNART AN TN AR AN I Fau lunnsuaad
L L o vo oada o .
ae9el9E (Beta = 0.388, p < 0.001) InedANgN1salunIsysuINIIAN I Thidusaudsnanaluanse
nnidusquldsdenansuneday (partial mediation/ complementary) maﬁwﬁﬁmﬁ@uumﬁmmmmqwﬁgmm

b4

¥ (KBV) MesunanszununsulasarngliiuanuliiBaudinagys TnaussanniAuianssudununm

al

FIUAYN
Tunisnsesunginssnaesaniinesrnsnaliiianisuanilasuuarysnnnisaaug (Ng et al., 2024; Cui et al.,
Sldl VYo Z s =< v s

2021) AN lasunisysunisiaainnieluiazniauenasAnsasansngnudaliidunsnainsuuy VRIN

a o = o o ¥ ¥ =
AINUUIAANNNEIFIUNTNEINT (RBY) 204 Bamey (1991) Tatdunalnd1Atylunisairemsnliidsey
Tunnsudediatnadatin

4.5 MINATZUUHUTANURIAT-UseANBAIWLLILIFIN

HANN9LATITYIN limaudnisdautsussaaniAudnnssu LAz ANAINI TR TUNNTYTMINNTAINT
o oo . o v P 4 - o
snsdenansznunadusenisimuiauldilzenlunisudedustnedediu (n1919 4) e N1 LHUN
ANANATYuAzszAnBnaw (gUnmdseneun 3) InerAtedeiduwinmueilunitsutsvuiidy 4 apnia wudn

o o

ussgn1AudRnssNeyluann AR NE1ATY4e-UIsANENINAT WIaNuNNA99Y9LiU (concentrate here)
% 1 id o é a a e d’j dl o a

wazAaNaINsnlunsysinisaniet luannianud Ay an-Use@ninangs viseNuivinuiniiuly

(possible overkill) 133wz RawlaRady (Necessary Conditions Analysis: NCA) LUy CE-FDH tiveiansaun

ANABU9A (bottleneck) taNTMLATLALNAANS AN AT U TN TuaaTuatinad tiunsasas 85 WUIILILNNNA

winnasniAIARIATISaEaz 46.667 WATAINAINTD IUNNTYIUINIIANNSRAN AR fREIAT 76.970

i o
60 Desired outcome 85%

ANMUANITO TN TYINNITANNG

50

40 |

. S

30 § Q

20 o

Performance

UFFHIN AWM WIRNTTH

10

_
05725
0567 0568 0569 0570 0571 0572 0573 0574 0575 0576 0.577
Importance

siUmwisznaud 3 nanisnislinseiununanudAny-LUss@nsninuuusas

C)’]SET'ISFI']SU[UElla:ﬂ’lSﬁﬂﬂ’IS UNM3NaNAagUMAasAIY
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AN979 4 HAN1TATIZLHUARNNAATY-LUs@NBNNULLIIN (CIPMA)

Aauils AMNRIATY Ugz@nsnInW ATARU9A (Bottleneck) Necessity effect size d
(Importance) (Performance) V;Naﬁwﬁ SCA 5asaz 85 (p-value)

IC 0.575 25.867 46.667 0.130 (0.000)

KIC 0.570 43.876 76.970 0.261 (0.000)

5. dalduatuzdiusunisiagluauinauazlsslagiaainisiag

5.1 TALAUALULAINTUNIFIA L UAUIAR

° o

n12AnE NN TaaTANAN132N19N AN A1 DAL A NN D WL U N9 E T LN TuauI AR

|
a a v aa o

dsznsusn vuddeyaiunisEmaanalulsyma neawindi Gsanasnianisiinaans iilssgnsldlugpainnssu
& ~ ~ . = Py A 9 o = o o o PN LA A
UTALTUNTUANFANG N1IANHINTIHERANUNITNUTRT NI UG FINAIHAIINAIATYFBNITANAIINULT DD
BIAIMNENAUTIZUI9Ls TunsauwUIARAT U92n1990484 N198NLULNNIINETULLUNIARAYIY (cross-
sectional research) M1 ldannnsagsiaunis dsunlasaaspuduniusilonattiullls n1s3salusuiam
- 4 - 4 4 N y 4
ARTRANTUINNTRRNKLLNANNTRAM NN AUk assTazaqNaLiNA N NAestasdeasy] Usenisnans

naiudeyaerdaiuuasunniiedsinen deananelilinaaRain3snis (common method bias) WAzaAR

v
P A

AINAINFBINITNITEDNTUNINAIAN (social desirability bias) AUNITHAIUNITAILTBLATIADNINAZTIILATH

o a =

Y o0 o o ' Lo Ao A = ¥ o a Ay
'm;l‘@mmmmmmmmmmnmq u@ﬂmnuﬂ\mmLL'}Jiwu’mu‘l@eﬁ\immmy‘imqmivmn‘umfa‘uLLufmmuVLm

s

i nnreansunisldaudynlszfns (Al adoption) nantsaniinanua uuiANssu@iden (green innovation

a9

performance) WarAANE AL WTINAYNT (strategic agility) Tenaitdulsziausonasiauariinoud1Anysie

]

NIWEUIgINA lwan nwndenaq iy
5.2 dszlaguuainisiae

v v

luwdamge]) n1duassilldreareuiantemau)yunesgiuang (KBY) lnsnanudiiungw])
[ d‘ a d‘ o £ b4 o a e‘d‘ o o v
HNNBIFIUNTNENT (RBY) tiieaturanalnfivinlipaninaedunineinsdanagnsndiAnylunisaing
Al Fanlunisutedu nansfnwaliidiunangudalssdnddnussaaniAudanssnliiesdanalnansesie
A e unisudeduetnegatiu widsinmdhiidudansefundoaainainaaainainisa lunisysounig
od ~ . , 4 Y . Y
AN RUNLIITuAaulsnana (mediator) Tunis@entosuazutlasaonuianuuasnuainuais inanaii
NEWENTUUL VRIN A99334 miﬁuwuﬁfﬁmﬁumuﬂmuLLmﬁmmwmmmL%qwmfj"muuﬂmmmj’ (KBDC)

waztiugunndAyreenisaivaninuandeniieesienisuanitasunazysauinisannilugudadevdn

'
[ A o o a '

PUANAUNINENWIANATNTDTBIBSANTLATNNIAF AN AT U@ utedunin T gronudativ

a o a o

dszloniludelfun nan1siinszif clPMA TliiiudisdmaarialudssinalnadussaaniAudnnssy

£
a a o

atlluNunnd AN ATy geusilsc@nsnanen BnviananisdisadanudnszAuussaniAuinnssnine N

v
o o o o

WENTTAULNUNANT AgiledAnIaIA Tl ANANATUTUNNIRI LN LT AN ssNTluaN s ULIN TasanLiunig
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Abstract

The evolving structure of the twenty-first-century workforce presents significant challenges for organizations
due to the increasing presence of employees from multiple generations, each with distinct values, attitudes, and work
approaches. Effectively managing generational interactions is essential for enhancing organizational efficiency,
innovation, and sustainable development. This article, positioned as a conceptual paper, focuses on generational
dynamics and work-related values of Baby Boomers, Generation X, Generation Y, and Generation Z, and examines
how these differences influence workplace attitudes and cross-generational learning. While existing literature often
emphasizes top-down knowledge transfer, this study highlights the underexplored potential of reciprocal
intergenerational learning. Drawing on an integrative review of theories in organizational dynamics, generational
behavior, innovation, and sustainability, the study develops a conceptual framework that proposes a participatory
learning model facilitating creative knowledge exchange and collaboration. It also emphasizes the importance of
inclusive leadership and strategic policy in building adaptive organizational cultures. Despite widespread discussion
of generational conflict, few studies provide actionable strategies to leverage generational differences as innovation
drivers. This study addresses that gap by introducing the Intergenerational Synergy Framework and Innovation through
Generational Collaboration, aiming to integrate generational diversity into strategies aligned with environmental, social,

and governance (ESG) objectives.
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Introduction

In an era marked by rapid technological, economic, and social change, the ability of organizations to manage human
resources in a way that promotes adaptability and sustainable innovation has become a central priority in organizational
development (Lozano, 2020; Martinez et al., 2022). One increasingly important area of focus is the dynamics of a
multigenerational workforce. Today’s organizations are composed of individuals from a wide range of generational
cohorts, including the Baby Boomer generation, Generation X, Generation Y or Millennials, Generation Z, and the
emerging Generation Alpha, who are beginning to enter the labor market. The coexistence of these diverse generations
within the workplace not only reflects differences in age and experience but also introduces variations in attitudes,
values, communication styles, and work approaches. These differences can serve as a source of constructive synergy
or may give rise to conflict, depending on how they are managed (Bennett, 2021; Silva et al., 2022; Morales et al.,
2023).

Most previous research and academic discourse have emphasized top-down knowledge transfer, focusing
primarily on the transmission of knowledge from older to younger employees. However, recent developments in the
digital era highlight the importance of two-way learning, often referred to as reciprocal cross-generational learning. This
approach recognizes that younger generations can contribute knowledge in areas such as digital technologies,
creativity, and agile work methods, while older generations offer wisdom, experience, and cultural insight. Such
reciprocal relationships have the potential to foster innovation and contribute significantly to the long-term sustainability
of organizations.

Cross-Generational Learning Gap—Cross-generational learning remains an underexplored topic in depth,
with most existing literature emphasizing top-down knowledge transfer from senior to junior generations (Nguyen et al.,
2021; Lee & Park, 2020; Brown, 2021; Carter, 2022). However, two-way learning such as younger generations
introducing new technologies and ways of thinking to older generations, and older generations imparting experience
and cultural values (Chen & Sun, 2022; Morales et al., 2023). Developing this bidirectional approach can enhance
intergenerational understanding and improve collaboration efficiency in modern organizations. Morales, Kim, & Tran
(2023) highlight that intergenerational knowledge exchange can strengthen teamwork capabilities, foster cross-cultural
understanding, and reduce conflicts arising from value differences. Moreover, the use of digital technologies, such as
online learning platforms and reverse mentoring, can further promote two-way learning between generations. Therefore,
the design of organizational policies that support cross-generational learning is a crucial mechanism for building
adaptable and resilient organizations in an era of rapid change.

This article is presented as a conceptual paper rather than an empirical study. It synthesizes recent theories
and literature in organizational dynamics, generational behavior, innovation, and sustainability to propose an integrative

framework for intergenerational learning and sustainable innovation.
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Research Objectives

1. To examine the characteristics and workplace values of different generations (Baby Boomers, Gen X, Gen Y,
and Gen Z) and their impact on organizational dynamics.
2. Toanalyze theoretical perspectives on cross-generational learning, innovation, and sustainable organizational
development.
3. Tosynthesize insights from the literature and develop an integrative conceptual framework linking generational
dynamics, cross-generational learning, innovation, and sustainability.
4. To propose managerial and policy implications for leveraging generational diversity as a driver of sustainable
innovation in organizations.
Research Methodology
This study adopts a conceptual research design based on an integrative literature review. The process involved:
1. Data Sources: Reviewing scholarly articles, books, and reports published mainly within the last decade,
focusing on generational theory, workplace dynamics, innovation, and sustainability.
2. Analysis: Conducting thematic and comparative analysis to identify recurring patterns and theoretical
linkages.
3. Synthesis: Developing conceptual mappings that integrate generational dynamics with sustainable innovation
theories to construct the proposed frameworks.
The article does not involve empirical data collection; instead, it aims to synthesize existing knowledge and propose

frameworks that can guide future empirical research and organizational practice.

Research gap

A review of the literature reveals a persistent research gap in the area of participatory cross-generational
learning, particularly in terms of designing practical systems or approaches that encompass organizational structure,
work culture, and the role of leadership in effectively integrating the strengths of different generations (Lee & Park,
2020; Chen & Sun, 2022; Zhang et al., 2022). The objective of this academic article is to explore creative approaches
to cross-generational learning, analyze the factors contributing to the success of bidirectional learning systems, and
propose conceptual frameworks or practical guidelines that can be applied in the context of Thai organizations. The
aim is to foster innovation, adaptability, and long-term organizational sustainability. Previous studies have often focused
predominantly on the perspectives of a single generation, lacking integration of shared experiences and needs across
all generations. Furthermore, existing approaches frequently fall short of offering systematic solutions that genuinely
facilitate inclusive and participatory knowledge exchange (Patel, 2020; Kwon, 2020; Bennett, 2021). There is, therefore,
a pressing need to develop flexible and contextually appropriate models that align with Thai cultural and organizational
structures. Such models are essential for enhancing mutual understanding and improving intergenerational
collaboration in an era characterized by rapid change.
Theoretical Framework

Intergenerational learning in contemporary organizations must be examined through multiple dimensions,

including generational differences, workplace dynamics, innovation, and sustainability goals (Bennett, 202 1; Chen &
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Sun, 2022; Lozano, 2020). The integration of knowledge and capabilities across generations in a participatory manner
enhances both innovation and organizational adaptability. Organizational leaders play a crucial role in designing
systems that are open, flexible, and conducive to two-way knowledge transfer (Gupta & Kumar, 202 3; Kim & Davis,
2021). Therefore, the theoretical framework of this article is constructed to support the analysis of creative and

sustainable intergenerational learning approaches.

Generational Theory

The Strauss—Howe generational theory explains the transition of values and behaviors across generations
through a recurring four-phase cycle (Prophet, Nomad, Hero, Artist), which influences learning, work, and
intergenerational communication. This theory has been applied in studies on cross-generational workforces, such as
how organizations adapt when Baby Boomers and Generation Z work together (Smith & Turner, 2021 ; Zhang et al.,
2022). It has also informed the design of knowledge development policies suited to the dynamics of each generation
(Garcia & Lee, 2023; Patel, 2020). Understanding the unique characteristics of each generation is therefore key to
managing human resources in an age of generational diversity. The Strauss—Howe theory has also been utilized to
analyze learning tendencies and motivational drivers of each generation. For instance, Generation Y tends to value
flexibility and purpose in their work, while Generation Z places a higher emphasis on technology and stability (Kim &
Davis, 2021; Oliveira & Martins, 2020). Recognizing these differences enables organizations to develop learning
strategies that are tailored to each generation and to foster environments that support intergenerational learning.

In conclusion, The Strauss Howe generational theory offers a valuable perspective for understanding how
generational cycles influence workplace behavior and learning patterns. It guides the development of strategies for
managing a multigenerational workforce and promoting cross generational knowledge sharing. Awareness of
motivational differences such as Millennials valuing flexibility and Generation Z prioritizing technology and stability
enables tailored learning approaches. This insight helps foster inclusive environments that support intergenerational

collaboration.

The concept of workplace dynamics

The concept of workplace dynamics encompasses interpersonal relationships, communication, adaptability,
and the role of leadership within rapidly changing work environments. Cultural agility and the ability to collaborate
across generations and diverse cultural backgrounds have become increasingly important (Nguyen and Carter, 2021;
Silva et al., 2022). Building diverse teams and fostering a workplace culture that embraces continuous learning can
significantly enhance overall organizational performance (Lopez and Zhang, 2023; Park, 2024). The role of participatory
leadership and the use of technology to support internal team communication are key drivers of positive workplace
dynamics (Bennett, 2021).

In summary, the concept of workplace dynamics highlights the significance of relationships, communication,
and adaptability in modern organizations. Scholars argue that cultural agility and generational diversity have a direct

impact on organizational effectiveness. Creating learning-oriented teams and adopting participatory leadership styles
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help cultivate a positive workplace atmosphere. Leaders who effectively apply technology play a key role in guiding

teams toward success.

Organizational innovation theories provide a framework for understanding how new technologies and ideas

can be effectively created, implemented, and utilized to maximize value. These theories play a critical role in supporting

organizational development and adaptation in an era characterized by intense competition and rapid change. The

following are key theoretical perspectives that illustrate how innovation contributes to organizational success.

Table 1: Comparative Summary of Innovation Theories in Organizational Contexts

Source: Adapted and illustrated by the author (Prayoonvong, 2025).

Theory Researcher Core Concept Key Contribution Scholars/Researches
Diffusion of Rogers (2003) Innovation adoption Categorizes adopters  Assess readiness and guide
Innovations spreads through social and highlights internal adoption (Nguyen &

systems over time. communication’s role. Carter, 2021).
Disruptive Taylor Innovations start at Explains how small Strategic foresight and
Innovation Christensen low-end markets and innovations shift response to disruption (Smith &
(2024) disrupt mainstream industry structure. Turner, 2021; Zhang et al.,
industries. 2022).
Open Innovation Kumar (2024) Leverages both Promotes collaborative Co-creation with partners and

external and internal  innovation beyond firm

knowledge for boundaries.
innovation.
Ambidextrous O'Reilly & Balances exploration  Supports dual
Organization Tushman (2004) and exploitation in structures for
innovation innovation and
management. efficiency.
Innovation Damanpour & Internal factors shape Analyzes roles of
Diffusion in Schneider (in innovation adoption in culture, power, and
Organizations Morales et al., organizations. communication.

2023)

startups (Garcia & Lee, 2023;

Kim & Davis, 2021).

Applied in dynamic firms
managing innovation and
operations (Gupta & Kumar,
2023).

Guides innovation readiness

and internal alignment (Nguyen

et al., 2021).

This table summarizes five prominent innovation theories, highlighting their core concepts, key scholarly

contributions, and practical relevance. Each theory offers unique insights into how innovation can be managed,

adopted, or sustained within organizations. Together, they provide a comprehensive foundation for developing effective

innovation strategies across diverse organizational contexts.
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Organizational Sustainability

The concept of organizational sustainability emphasizes achieving a balance between economic, social, and
environmental objectives to ensure long-term viability. It highlights the importance of integrating sustainability strategies
into organizational culture and management practices (Lozano, 2020; Martinez et al., 2022). Additionally, active
stakeholder engagement and the adoption of environmentally friendly technologies are recognized as critical factors
in promoting sustainable development (Chen & Zhang, 2021 ; Gupta & Kumar, 2023). Transparent sustainability
measurement and reporting further enhance organizational credibility and strengthen long-term corporate reputation
(Anderson, et al., 2024).

Overall, sustainability should not be viewed merely as a goal, but as an ongoing process that requires
innovation, adaptability, and collaboration at all levels of the organization (Chesbrough, 2020; O’Reilly & Tushman,
2021; Kwon, 2020). The integration of economic, social, and environmental dimensions, alongside inclusive practices

and transparent reporting, plays a pivotal role in building long-term organizational credibility and stability.

Generational Characteristics in the Workplace

Workers from different generational cohorts possess distinct characteristics and values that influence their
behavior and working styles within organizations (Kim & Davis, 202 1; Smith & Turner, 202 1). Understanding these
differences allows organizations to effectively manage their workforce and create environments that are responsive to

the needs and expectations of each group.

Table 2: Generational Characteristics in the Workplace

Source: Adapted and illustrated by the author (Prayoonvong, 2025).

Approximate

Generation Workplace Characteristics Scholars/Researches
Birth Years

Baby Boomers  1946-1964 Dedicated punctual value organizational Smith and Turner (2021)
structure prefer stability and emphasize Bennett (2021)
experience

Generation X 1965-1980 Independent adaptable result-oriented value Garcia and Lee (2023) Nguyen
work-life balance and Carter (2021)

Generation Y 1981-1996 Open communication flexible highly tech-savvy Kim and Davis (2021) Lopez

(Millennials) seek meaningful and purpose-driven work and Zhang (2023)

Generation Z 1997-2012 Digital natives value stability yet open to Zhang et al (2022) Oliveira and

experimentation motivated by challenging and  Martins (2020)

impactful tasks
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Differences in attitudes, values, behaviors and working approaches

Differences in attitudes, values, behaviors, and work approaches across generations significantly affect
communication and workplace performance. Baby Boomers tend to value stability and discipline, whereas Millennials
and Generation Z prioritize flexibility and the use of technology (Smith and Turner, 202 1; Kim and Davis, 2021).
Generation X, on the other hand, demonstrates a results-oriented mindset with a strong emphasis on independence,
while Generation Z seeks meaningful work and engagement with challenging tasks (Oliveira and Martins, 2020).
Understanding and managing these generational differences can enhance collaboration and foster a positive work
environment (Lopez and Zhang, 202 3), aligning with contemporary strategies for managing a multigenerational

workforce effectively.

Innovation through Intergenerational Collaboration

Innovation in contemporary organizations is increasingly driven by collaboration among diverse generations.
The integration of different strengths and perspectives contributes effectively to the generation of new ideas (Lopez
and Zhang, 2023). Baby Boomers play a vital role in transmitting organizational values and accumulated experience,
while Millennials and Generation Z bring technological expertise and modern innovative thinking (Kim and Davis, 2021;
Oliveira and Martins, 2020). Generation X serves as a bridge, balancing traditional perspectives with emerging
innovations (Garcia and Lee, 2023). Creating an open environment that supports intergenerational communication is
a key factor in stimulating creativity and innovation (Smith and Turner, 2021). This approach aligns with current human
resource management strategies in the digital age, which emphasize collaboration and knowledge sharing across
generational levels. Furthermore, the use of technology and digital tools acts as a critical enabler for effective
intergenerational collaboration (Lopez and Zhang, 2023). In particular, online platforms and modern communication
systems help bridge skill gaps and accelerate knowledge exchange (Kim and Davis, 202 1). Fostering a flexible and
innovation-oriented organizational culture is therefore essential for maintaining competitiveness in today’s dynamic

environment (Garcia and Lee, 2023).

Table 3:  Synthesized Differences in Attitudes, Values, Behaviors, and Work Styles Across Generations

Source: Adapted and illustrated by the author (Prayoonvong, 2025).

Scholars/
Generation Attitudes Values Behaviors Work Style
Researches
Baby Boomers Committed Stability and Hardworking Prefer traditional Smith and
patient and loyalty to the respectful of structures and follow Turner (2021)
duty-oriented  organization hierarchy step-by-step Kim and Davis
processes (2021)
Generation X Independent  Self-reliance and Results-oriented  Work efficiently Garcia and Lee
and flexible work life balance dislike excessive prefer working (2023) Oliveira
control individually and Martins
(2020)
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Scholars/
Generation Attitudes Values Behaviors Work Style
Researches
Millennials Open-minded  Personal growth  Technologically  Prefer teamwork Smith and
(Generation Y) and purpose- and fluent socially flexibility and Turner (2021)
driven organizational conscious participatory Kim and Davis
engagement environments (2021)
Generation Z  Fast-paced Creativity diversity Multitask naturally Prefer meaningful Garcia and Lee

and challenge- and fairness use technology impactful work and  (2023) Lopez

seeking fast communication and Zhang

styles (2023)

Generational Dynamics and Sustainable Organizational Development

Generational dynamics play an important role in advancing sustainable organizational development (Garcia
& Lee, 2023; Smith & Turner, 202 1). Managing generational diversity effectively creates an environment that
encourages continuous knowledge sharing and innovation. Leadership within organizations has a responsibility to
foster mutual understanding and balance among generations through participative leadership, which emphasizes open
communication and attentive listening (Bennett, 2021; Kwon, 2020). In addition, organizational policies that prioritize
sustainability, such as sustainable human resource management and inclusive practices, contribute to building a
culture that is socially and environmentally responsible. These approaches are consistent with the Environmental Social
and Governance framework, which strengthens organizational credibility and long-term competitiveness. Therefore,
strategic and effective management of generational dynamics is essential for promoting sustainability and driving
growth in the digital age (Chesbrough, 2020; O'Reilly & Tushman, 2021).

Summary of concepts generational dynamics enhances organizational understanding of differences among
age groups and supports more effective collaboration. Implementing participatory leadership and sustainability-
oriented policies helps cultivate an inclusive and open organizational culture. This environment fosters long-term
innovation and sustainable development. Accordingly, effective generational management serves as a key driver in
advancing modern organizations toward sustainable growth

Managing generational diversity in organizations should focus on fostering understanding and acceptance
of the differences in attitudes, values, and work styles among age groups (Garcia and Lee, 2023). Promoting open
communication and participative leadership helps reduce conflicts and enhances collaboration across generations
(Bennett, 2021; Smith and Turner, 2021). Additionally, training programs and creative activities that allow generational
groups to share knowledge and experiences contribute to stronger mutual understanding and relationships within the
organization (Lopez and Zhang, 2023). Such management practices create a dynamic organizational environment that
responds effectively to change.

Establishing a culture of innovation in organizations should begin with encouraging an atmosphere that
embraces new ideas and supports intergenerational collaboration, enabling the exchange of diverse perspectives

(Lopez and Zhang, 2023). The adoption of digital technologies and online platforms accelerates communication and
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facilitates the rapid development of innovative ideas (Kim and Davis, 2021). Leaders play a crucial role in motivating

employees and encouraging experimentation without fear of failure (Garcia and Lee, 2023).

Strategies for Enhancing Organizational Sustainability

Organizations should adopt tools and techniques that promote sustainability, such as sustainable human
resource management and policies on diversity and inclusion, to foster a socially and environmentally responsible
organizational culture (Garcia and Lee, 202 3; Nguyen and Carter, 202 1). Integrating the Environmental Social and
Governance (ESG) framework into all operational processes enhances organizational reputation and strengthens
competitive advantage (Nguyen and Carter, 202 1). Furthermore, developing leaders who practice participative
leadership and encourage cross-generational learning is a key mechanism for driving long-term organizational
sustainability (Bennett, 2021).

Organizations should implement tools and strategies that foster sustainability to build a truly socially and
environmentally responsible organizational culture (Lozano, 2020; Gupta & Kumar, 2023). Adopting practices such as
Sustainable Human Resource Management and Inclusion policies enhances internal diversity and promotes equity. By
integrating Environmental, Social, and Governance (ESG) principles into every aspect of operations, organizations can
strengthen their credibility and improve their competitive edge. Additionally, developing leaders who prioritize
participative leadership and encourage cross-generational learning is vital for sustaining long term growth (Bennett,
2021; Morales et al., 2023; Zhang et al., 2022). These components are reflected in the organizational sustainability

strategy framework.

High Leadership Development

&

Conventional

Leadership Development

&

Participatory

Leadership Development

Low ESG Integration

[

High ESG Integration

B

Traditional Operational Practices Basic ESG Integration

Low Leadership Development

Figure 1: Strategic Framework for Organizational Sustainability

Source: Created by the author (Prayoonvong, 2025).

Approaches to organizational sustainability can be classified based on the level of participatory leadership

development and the integration of environmental, social, and governance (ESG) principles. Organizations that demonstrate
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high levels of participatory leadership and strong ESG integration are typically driven by sustainable strategies and exhibit a
high capacity for change and adaptability. In contrast, organizations that continue to operate under traditional leadership
models or maintain conventional practices may lack flexibility and a long-term vision. When both ESG integration and
leadership development are minimal, organizations are less capable of responding effectively to environmental and social
pressures. Therefore, advancing both dimensions is essential for fostering sustainable organizational development in the

modern era.

Knowledge Contribution

In an era where organizations consist of a multigenerational workforce, understanding workplace dynamics
and cognitive diversity is essential for fostering innovation and long-term sustainability. This article aims to present new
knowledge that addresses existing gaps in intergenerational learning, conflict management, and the development of
constructive collaboration across generations. By doing so, it contributes to the advancement of inclusive and resilient

organizational practices that are responsive to demographic and cultural transformations in the modern workplace.

Table 4: Conceptual Contributions for Intergenerational Organizational Development

Source: Adapted and illustrated by the author (Prayoonvong, 2025).

Key Issue Conceptual Addition Contributions to Academia and Organizations
Intergenerational Learning Reciprocal Learning Promotes a culture of equitable learning across generations
System and reduces age-based segmentation within organizations

(Smith & Turner, 2021; Chen & Sun, 2022)

Managing Intergenerational Creative Tension Enhances the ability to manage diversity constructively and
Conflict Model minimizes workplace friction through generative engagement

(Kim & Davis, 2021; Morales et al., 2023)

Intergenerational Work Intergenerational Provides a deeper understanding of interaction patterns and
Dynamics Synergy Framework collaborative structures, contributing to improved
organizational culture and cohesion (Garcia & Lee, 2023;

Zhang et al., 2022)

Innovation from Generational  Innovation Through  Leverages the creative potential of multiple generations to

Diversity Generational co-develop innovative products, services, and methods
Collaboration (Lopez & Zhang, 2023; Nguyen & Carter, 2021)

Sustainable Organizational Generational Supports the development of inclusive strategic planning that

Development Dynamics for aligns generational diversity with HR and ESG policies for
Sustainability long-term resilience (O’Reilly & Tushman, 2021; Oliveira &

Martins, 2020)
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The generational transition in the modern workforce presents both challenges and opportunities for
contemporary organizations. This article introduces five key conceptual contributions: a system of reciprocal
intergenerational learning, a model for constructive conflict management, a framework for understanding
intergenerational work dynamics, a mechanism for fostering innovation through generational diversity, and a
sustainable organizational development approach that integrates the strengths of all generations. These contributions
enable organizations to design strategies that promote meaningful collaboration across age groups and drive
purposeful long-term growth.

Contribution

The efficacy of this scholarly article is the inclusion of an integrative idea that connects participatory leadership
development and usage of Environmental, Social, and Governance (ESG) principles for organizational sustainability
when a multigenerational workforce is involved (Bennett, 2021; Martinez et al., 2022; Gupta & Kumar, 2023). Findings
from this study indicate how fostering participatory leadership is associated with transcending generational divides as
well as adopting ESG value principles into the organizational ethos (Patel, 2020; Morales et al., 2023; Smith et al.,
2019). Finally, a new concept in the form of an integrated model for organizational development that would integrate
features of contemporary leadership with objectives of sustainable development (SDGs) is suggested here in practical
action-centric terms. This combined approach helps to bridge a gap that exists in the literature (Lee & Park, 2020;
Chen & Sun, 2022).

By bringing together leadership development theories with those of ESG integration, the article finds a
theoretical void in discussing these two dimensions simultaneously in a way that animates organizational sustainability
longer term. The theorized contribution is a the “Integrated Participatory Leadership and ESG Framework” which
focuses on creating, across all levels, leaders who are able to champion environment social and governance values
within management practices of organizations. Leaders with ESG-oriented mindset and participatory competencies
can contribute to alleviate intergenerational tensions, but foster innovative culture and sustainable competitive

advantage.

Integrated Organizational Development Framework

Organizational Sustainability

a8
Achieving long-term goals through sustainable practices. 2

ESG Integration
Incorporating environmental, social, and governance (ESG) “

dimensions into organizational operations.

Participatory Leadership
O

Leadership that fosters inclusiveness, active / ﬁ
\

participation, and intergenerational collaboration.

\

Figure 2: Integrated Organizational Development Framework

Source: Created by the author (Prayoonvong, 2025).
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The Integrated Organizational Development Framework emphasizes a holistic approach to achieving long-
term sustainability. It highlights the importance of embedding ESG principles into all operational processes.
Participatory leadership is positioned as a critical enabler for fostering collaboration across generations. Together,

these elements contribute to building resilient and socially responsible organizations.

Conclusion

Building sustainable institutions is contingent on understanding generational dynamics and how to combine
participative leadership and environmental-social-governance. Today’s workforce is a mix of generations (from Baby
Boomers to Generation Z) each with their own set of values, attitudes and behaviours. The ability to successfully handle this
diversity is critical in achieving long term sustainability. Cross-generational learning has become an important strategy in
bridging the generational gap to help younger generation share technology exposure and new insights, and to assist older
generation share experiences, culture heritage. Organizations should develop fluid structures that stimulate agility and build
a inclusive culture which promotes openness and diversity. ESG needs to be woven throughout the fabric of an organization
through strategic planning, human resource management, transparent reporting and accountability. Leaders who can
actively listen and understand diverse perspectives are critical for translating policies into sheer action. Com- panies that can
successfully blend leadership with ESG, and have an understanding of generational diversity are more likely to balance

economic, social and environmental goals — achieving true sustainability.

Limitations and Future Research

While this study provides a comprehensive conceptual framework and practical recommendations for
organizational development, several limitations should be acknowledged. First, the framework has not been empirically
validated in real-world organizational settings (Lee & Park, 2020; Morales et al., 2023). Therefore, the applicability and
effectiveness of the proposed models may vary across different industries, organizational cultures, and workforce
compositions (Patel, 2020; Garcia & Lee, 2023). Second, the study primarily relies on secondary literature and
theoretical synthesis, which may limit the inclusion of emerging practices or context-specific nuances.

Future research is encouraged to empirically test the proposed frameworks in diverse organizational contexts,
particularly within Thai organizations, to assess their practical effectiveness. Comparative studies across different
sectors and cultural settings could provide further insights into how generational diversity, ESG integration, and
participatory leadership can be optimized. Additionally, longitudinal studies could explore the long-term impacts of

implementing these frameworks on organizational performance, employee engagement, and sustainability outcomes.

Policy Recommendations and Management Guidelines
1. Promote participative leadership at all levels of the organization to ensure inclusive decision-making that
reflects the generational diversity of the workforce.
2. Integrate Environmental Social and Governance (ESG) principles into the organization's core strategies by

embedding environmental, social, and governance policies into routine operational practices.
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3. Establish structured cross-generational learning systems to support shared skill development and create safe
spaces for intergenerational knowledge exchange, thereby enhancing mutual understanding and fostering
innovation. This framework can be tailored to the context of Thai organizations to ensure cultural and
operational relevance.

4. Cultivate an organizational culture grounded in sustainability and equity through the implementation of
sustainable human resource policies, continuous professional development, and transparent, inclusive

management practices.

Recommendations for Future Organizational Development

1. Establish a Lifelong Learning Ecosystem: Support flexible, multiform learning and promote intergenerational
knowledge sharing to build skills across all age groups, considering the specific needs of Thai workplaces.

2. Promote Participatory Leadership: Develop emotionally intelligent leaders who value diverse perspectives and
can manage generational and cultural differences effectively.

3. Adopt Agile Structures: Implement agile systems to quickly respond to technological and behavioral
changes, encouraging cross-generational collaboration and innovation.

4. Embed ESG across the Organization: Integrate ESG principles into all levels, ensuring clear metrics and
transparent reporting to build stakeholder trust, with examples applicable to Thai organizations.

5. Build an Inclusive Culture: Foster respect for diversity through inclusive policies and practices that

encourage collaboration, understanding, and engagement.
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