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Abstract

This research aimed to investigate the relationship between self-perceived talent and negative
organizational behaviors, with growth mindset and self-humility serving as moderating variables. The sample
consisted of 300 full-time employees from various industries in Thailand, all with at least one year of work
experience. A five-point Likert-scale questionnaire was used, and data were analyzed using descriptive

statistics, correlation, and moderated multiple regression.
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The results revealed that self-perceived talent had a significant positive relationship with negative
organizational behaviors. However, both growth mindset and self-humility significantly moderated this
relationship. Specifically, individuals who perceived themselves as highly talented but also possessed a growth
mindset or high self-humility exhibited fewer negative behaviors compared to those lacking these attributes.

These findings highlight the importance of fostering a growth mindset and self-humility in organizations,

particularly among highly self-confident employees, as a means of mitigating negative workplace behaviors.

Keywords: Self-perceived talent, Negative organizational behavior, Growth mindset, Self-humility
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(High-potential employees) lasfiadnyananguitazaiuisnaitsnaswiiiouinuaziuinfauasdnisllg
anudiTaluszozen adislsiann feuidewudn nmadufautasindu “aunins” (Self-perceived talent)
o o §ao A o & ' o . . A vR o o
pnaFuNusiunnAninduauluasdniy 15U n1Inauda (Withdrawal behavior), wiaauifiningndinia

Tuunuanen 49 2191AA9NMITUFINanilnMaNTALAKAI19% (Perceived overqualification) LT 411384
Huang et al. (2022) luﬂﬁjuwﬁfmmﬁ%'ufimuﬁqmawﬂal,ﬁun'j'mu WU um LA IngAnIIND UG
lagrunalnanuidnitmadmna (Sense of power) f911n3758% Van Zelderen et al. (2024) Wuin 11«Lﬂ§j&lt§ﬁ
I UanIUE “@UWT WINITUAURFYUIINAGUNIFIAN 1% Aaaands nsSoufisuiuwiinnudu
ﬁ'ﬁumamz@jumi@auauaamammrﬁﬁ"ﬁiﬁaﬂs:mﬁ 1% N8I KIBNITNOUAIDANIINIG

ﬁmﬁﬁmu%ﬁ'w%’@LauLﬁmﬁ‘ums%’uiﬂmuﬁqmaw”ﬁLﬁun'jﬂmu LRZNANTENUATUAL LAHIING
MIAnELin ﬂ'ﬁ%’uj@ml,aa'j'n,ﬂu “AULTIN” (Self-perceived talent) luL%aﬁmﬁwm'jw:ﬁw"l,ﬂgiwnammﬁmau
atngls I@Umww:luu?uwaaﬁmiﬁlqﬂmmﬁ Mindset LULA8A2 (Fixed mindset) LAZUIAULKINIIAAN D
HANTENUAINGN tRaLAuLFuT 93199 muﬁ'cﬁ'mﬂ%f:ﬁugdﬁﬂmm’mﬁuw”uﬁimﬁd Self-Perceived Talent N1
WHANTINABALTUWEIANTT LAZATIIFELLNUINVRIALLIAIAY (Moderators) L% Growth Mindset Lag
Self-Humility Alanazsaanaunaaunaild lasgsuiuuiunlnedldanuidgiusinng 01qls waz
mwaneol Geonarhliwinanuiidenawduawniduwiliuitos Feedback wsaldnsdonnanssuduauann
u dnsfnuuwafie Growth Mindset luu3unasdms wudn anuidadn “anusmansn sunsanauletiim
AMUNLIIIULRZNTZLIBNNT °1hﬂdaLa'%;uwqamiuﬁnaisﬁmm@LLmIﬁwﬁnLﬁmmiﬁﬂuﬁlﬁaau (Liu &
Tong, 2022) 48NN{} Mindset mﬁwﬁﬁww”ufﬁumﬂfq@LLﬁwamu (Strengths use) UazMIVINUINALFIN
ﬁLﬁuquﬁa (Strengths-based leadership) L&3NLszANTAMWIUUIANTINIUBIANNT

Tunmanauniu nssuauAauuLAnla (Growth mindset) MiuinANEINNTD B To WA liRN%
ANUNENIWUAZ NI mﬁ‘uﬁmmé’uw"’uﬂm%amnﬁquﬁmiuﬁﬁ@mzjuua:a%’waiﬁ L% NTLANTU
Feedback LazNI38U3NTaRANAA (Yu et al., 2024) wananit :isalag Rogers et al. (2023) 93211
Growth Mindset §131308aWGANITNRANALIAINENINAT wazdILaSunBemMIRamawluan I saias
anuLEss ludneunits nyisuen Humility wisanudanauluusunasdnis 40 ﬂza;‘dj”ﬁﬁl,l,a:wﬁfmmﬁﬁ
ANTBNAL Lﬂ@%“umwmﬁumﬂ;ﬁu wazIuFTadnavadaniad FNNTDETIIUITLNATIFILES NN U3
anusNile wazwianyinlaad1elived At (Nielsen et al., 2010) NWIdgEganuIeNutaNas INaTIIN
lunanzszauvetaddniy i anudunuiszndyaains msvnwduiiy wazwanisdjudausuis

UIANIIN WBNINNGH ﬁ'aﬁawu‘iﬁaﬁaﬁfnaguﬁamwﬁw@Tuﬂa"rm Qﬁww%awﬁnmuﬁﬁmmﬁamuﬁ'ﬂﬁ
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mwé’uw”uﬁ(ﬁﬁﬂ”uﬁu faua N0l unITUAULKBEEN LAZRINITARIIFNINLIAGBUNTHNULTILIN
(Vera & Rodriguez-Lopez, 2024)

Forin muﬁfﬁ'ﬁﬁﬁaQaﬁnmrmvlnmﬁm%mﬁmmma@mquﬁmium aaulunsjuqammﬁ%’uf
awasinduauins lagamageuuNUINvad Growth Mindset kag Self-Humility J4n13iALANNFUN STz
Self-Perceived Talent AUNgAnssuN19auluasfng LRDRILESULIINIIMINAIWT Talent NEITULRZIRUEY
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1. iNafnEANNFIRRS Tz ILAaSasnuiiluan (Self-perceived talent) nuwnanssunisaulu
29AMT (Negative organizational behaviors)

2. iodeeiunumuesniavanuAauuudulalulas i iuanusuwsIEnIILwIAa 3 a9AWL
luaunuwganssumaavluasdnis

3. asianeiununasenudenauluanesluassinuanusunusninsumaaEosawisln
AWNLNANTINNNIAL MBI NS

NUNIVNIFIIWNITIN
A A v 1 [ 1 .
uwaaTasumilitan1snasnantwawing (Self-perceived talent)
. = di A @ @ dl e 1 A
Self-Perceived Talent %1814 ANUTONTONTTUFVBILAAALALINLAMUEINITD AWLAS WID
& =) Il a a Al a Q Q/dq’ a o 1
WIETIAVBIALEY TianalnadanndnTanuaziauadluuiunvesasdnis winmasuiigafnly enainlug
ANMUNRRIAULDY (Self-enhancement), anundsela (Arrogance), waznInaaNyulalunrineu (Chamorro-
Premuzic, 2013) yananuasinawiadin ‘auny dndum lkunanifsanvinauiinme nanides Feedback
I8 L LLa:m'cnﬂﬁl,aﬁmiﬁﬂuj’ﬁﬂmi wanzinsneiaingandantasan (Gino & Pierce, 2010) WO@nIsa
WANBIANURUANRTAUANNAALLLAN8A (Fixed mindset) wazgnansanawndunganssunaavluasdnsle
' ' A . . a A v a a
i a2 laisauila (Non-cooperative behavior), MInANLALIANNTLRATAY, LaznTuaaInganssunias
MwanuoiuaIan
v s 1 v (2 a ] . ‘é !
uwalkuasnatrean eunsnadunelalasngui Self-Verification Theory (Swann, 1983) G9Lauain
yanadumlduusamidayaniasniumisindudunwansalasaniad winyanauadinautadns Aezd
wualind §ias Feedback nian13iwin#iansmiidanuainafann d3019% g wodnssundnifos
(Avoidance), miﬂﬁmﬁmw%'uﬁmau (Defensiveness), LLa:mia@]ﬂmm;&ﬁu (Devaluation of others) (Gino &

' 2

Pierce, 2010) #8Na1N4t ﬂ'{lwmndﬁﬁi:é'u Self-Perceived Talent g4 dndnauLBauuy Fixed Mindset
AULWIAATEI Dweck (2006) NaNIA8 qﬂﬂammﬁua\nfﬂmmmmimﬂuﬁmaﬁuaﬂﬂmmmw”wmvl,@i” 930N
mﬁ'm?imamumszﬁﬁmmﬂ@mﬂqﬂéau%%aﬁﬂﬁmuﬁumm A1InITvinadnatlenanaliiia wgdnssa
Alaisshaassd wu msUiasmaiond, liiasy Feedback, 1annuiuidalufin uszmiusassmnamnie
g}”ﬁu (Rogers et al., 2023) 11391 1wuSunasenis uwaliduasnangwisanaliiinannudaeisanioly
funsFasInlinuIn TIWIIAANAUIWUTITUMTITIUIIINAL (Lu et al., 2023) wananil Self-Perceived
Talent {J’aﬁmmé’uw”uﬁn”un’miaﬁ’m@ﬁﬂumaan’mmsrﬁ T,@zJmww:LﬁaqﬂﬂaL%a'j'\mu"L&iVL@T%'unwmaaﬁu

aWNA97 (Liu & Tong, 2022)
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AINULWIAG Self-Perceived Talent udianansaiduussnananenuuin laluueuiun waninwatlade
AU LTU ANudeNARRIaNITaUANNAANEAREH mﬁ]'ﬁnvl,‘ﬂg?wr]aﬂiiwmdauluaaﬁmﬂﬁaﬂwaﬁﬁﬂﬁﬁﬁ'ﬁy

madhlanalnfidsiienuddgdemasinaminenauyed lasewnzlunguwinnunddnonmngs

wqaﬂiiuﬂﬂoaniuaoﬁﬂ1s (Negative organizational behaviors)

wQ@ﬂiiwwﬁaauluaaﬁnﬁ%uﬁﬂﬁawqaﬂﬁwaaqﬂmmﬁddNal,?m@iaﬁu % KIDIWUTIINBIANT
U mMsdadudisauiym meldiwile mylidfudaung m‘sﬁmﬁ;ﬁiu mInanissaMuAaTay Wi
msUntasantasunniinly (Robinson & Bennett, 1995) wa@nssuaasniniuiisavaniniodusuasissa
23dm17 ldd1ezlasnaunialifanw I@yma‘umguw%wqﬁmwﬁdmammmiafl_qlﬂﬂaﬁu 24AMTlas TN
qﬂmm‘ﬁ'ﬁuuﬂﬁuLLamwqﬁﬂﬁuﬂ“\‘iﬂﬁinﬁ'ﬂ'léﬁ'uNam:ﬂumﬂé'ﬂwmzﬁé'ﬂﬁugm ﬁamﬂmﬁujﬁmﬁu
ROTUSUAZANRINITOVDIAKLDS LT Qﬁﬁ Self-Perceived Talent gaudu1anutiauan dinduwiliuuang
wodnsTafiinldfinuanassan (Feris et al., 2007) wqammmoauﬁtmmﬁmmﬂaﬁbdauqﬂﬂa LT
UARNATW AINLATEA nIanTaUANNAATaINENNY TINAITATBIuTuN 1w Az TausTIvesdnis
anwlidusssy wiamslimansaldananinaasaulunuldogrodud (Jiang et al., 2024; Lee et al., 2021)

mwg’j‘ﬁlﬁa%mUmsl,ﬁ@wqammmaauﬁa Social Exchange Theory Foranadiwinanazdseiin
AnuFuRuSIvasdnTluiBinaaauunu winidndrldsunmsd jofedqeldgfsssn nIadaanuifnis
“ANEINNTDRNNDITIY o1 ldwIniu e usuasdrsnganssufiidnnnsaould 1w n1neauwan
(Withdrawal) (Cropanzano & Mitchell, 2005; Lee et al., 2021) ﬁﬂﬂqHﬁﬁﬁdﬁﬂ%umWﬂaﬂﬁmﬂﬁﬁa Affective
Events Theory fﬁuﬁ:qdﬂm@lmﬁzﬂuﬁﬁwmumm‘mn‘s:éjum‘su zﬁ%aﬁﬂﬂzﬂwqﬁﬂﬁﬂumammﬁaau
dataiu mnwinauianinsowiafanivainmsbildsulenmaldanusuisn ersneuauasdongdnyay
ynane 131 annlisiuiia (Withdrawal Behavior) (Weiss & Cropanzano, 1996)

wﬁﬂmuﬁ'ﬁmmjﬁﬂd’] "auiadiianiniuuaunang 3 wsad Self-Perceived Talent g9 uet i laTu
lanalddnaniw qﬂﬂamﬁhﬁmaLLaquamsmumﬂ’fu é’uaa@ﬂéfaaﬁuauuagmﬁ'j'l Self-Perceived

Talent 13 ANNFUNUSITILINAUWEANTINN9aLT1eIANNT (Jiang et al., 2024)

nvauaNuAauUULAUTA (Growth mindset)

wAaL3ad Growth Mindset lasun1swaimlay Dweck (2006) I@sJa%mﬂ'jwqﬂﬂaﬁl,%ai'm'smmmm
TN baananunen ey azfiuwi liusausy Feedback wazanusutnandulanialy nsidula
mﬂﬂdfmzua\n"}Lﬂuﬁ'ﬂqnﬂm@iaqm@hmammad ANMIILVDI Yeager & Dweck (2012) WL ;\J}"ﬁ'ﬁ Growth
Mindset ﬁmmﬁ@msjugﬂumﬁuﬁaﬁuamum‘szﬁﬁmm‘hmﬂ lifadanuanusuyItiuuy uaza1N1I0an
woAnssunaniassnnusuna e lwdesdns yﬂmm‘ﬁ'ﬁ Growth Mindset aziiannusanflodiu uazuges
ANISUARTaLADHAANTUBIAWEINNUL (Keating & Heslin, 2015) I@mam:amaﬁﬂumtﬁﬁqﬂmﬁmﬁuj
awaadu “aulne” nIaflinsa133a (Self-perceived talent) %alumm%maaﬁwvl,ﬂzjwqﬁﬂﬁm%mu LT
mydndasninanmolauies (Self-lmage protection), NM3WanLass Feedback, n3an13u1aausinialudiy
(Gino & Pierce, 2010; Chamorro-Premuzic, 2013)

081315 AA 10913 T8EINLI1 Growth Mindset s1a130719w At dueaulsi8y (Moderator)
finanansznuLEiauwes Self-Perceived Talent sanndnisunisauluasdnis lag Liu & Tong (2022) 32y
WINIUAT Growth Mindset Tuna liNazuaaingdnssnassqsse wazidasunsien] wianazdanudula
ludnaaiwantaanay lurinuaat@dsanis Yu et al. (2024) wu3n Growth Mindset AN FNNWSLEILINAY
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Job Crafting uazgasldwinamusuanunuldadu aanginisuiansunie Withdrawal Behavior G9sinwy
luﬂﬁjuﬁﬁ Self-Perceived Talent giudmnanuianguniiala

ﬁnmzlllllad‘m]ﬁf]' Social Cognitive Theory (Bandura, 1986) 81413083511 o'lddn qﬂﬂaﬁlﬁ Growth
Mindset 9=# Self-Efficacy ﬁqafu wazudlanuaNuRNAAInIaMINTILLea Slluwiliuaangdnssndntas
A15LD ‘vﬁamm%ﬁaﬂaﬁmaLﬁﬂﬁnnmﬁuj’immﬁd wananit SOMA model (Burnette et al., 2013) £aLawue
31 Mindset ‘ﬁlLﬁuﬂ’ﬁLﬂﬁiﬂuLLﬂm (Incremental Theory) ﬁwa@iaﬂavlﬂmimuqummaa (Self-regulation
mechanism) uazaausIdwdiorsuclidadaandny Feedback #3a9uivn1y @awu Growth Mindset 34
AnuMWlBNNITEAaNSaAANaUNANTENLYBY Self-Perceived Talent ﬁmiﬂﬁﬁvl,ﬂgjwqﬁmmmmuluaaﬁmi

@91 Growth Mindset vinwindilduiTassilasiu (Protective Factor) ﬁﬁaﬂlﬁqﬂﬂaﬁuaq'jwmuLaqLﬂu
‘UL’ aun3nliuade Feedback uazanumsaisnndunledidn doualiaangdnssumsauienaiadu
luasdns

AMNDDNAW WAL (Self-humility)

anutauanluauad (Self-humility) ﬁaqmé’nwmzmﬁmﬁwmﬁa:ﬁauﬁammawﬁhé’tuﬁaa‘hﬁmaa
A15LD m’mLﬂ@nfwa@iammﬁﬂLﬁmm:mﬂ%ﬂuﬁmn;‘Tﬁu JufimslifefanuanudiSansaniwsnsoln
ﬁdl%qjl,ﬁuﬁl%d (Owens, Johnson, & Mitchell, 2013) Iﬂmmmiammﬂuﬂaﬁ’sﬁm@ﬁmﬂa@]mwwﬁwimm:
Wuaasn1T0lunsUsuaalugninuaageunisinauigudan qﬂmmﬁ'ﬁmwudawugaﬂna%a
AuFNRuEL LN wAn ﬁmmmmmiumsﬁ’]mm’auﬁ'u;ﬁ]'u wazidalasy Feedback at14334la
(Nielsen et al., 2010) é’m%’uﬁﬁﬁ Self-Perceived Talent wingansanamaudouaunld azaaninuifusde
MIUFAINGANTINTIaL I wasdns u,a:ﬂmmﬂu@ﬁwﬁﬁuimmaaw@]‘amﬂﬁai‘fu (Vera & Rodriguez-Lopez,
2024)

a1unn©f Honesty-Humility Luluiaayainn1w HEXACO (Pletzer et al., 2019) Audanauiiu
aaﬁﬂi:nauéwﬁ@ﬁmNa@iawqammmiﬁwm I@mjﬁﬁs:ﬁumwm‘iamuguﬁ‘nuaquammmﬁ
anuinfie wazaawndnssumauaasanadudiedunefidud fing igu miﬂuy;%%ammﬁﬁlwiaﬁlﬂu
snauasnnutaudslueidns luuTunvesiusznsuinisasdng nauj Servant Leadership Laz Social
Information Processing (SIP) Theory %’Lﬁﬁu’hmmdaummjaaQﬁw:daNm%amﬂ@iamia%amimmﬂ
mi‘v‘hmw?'iLgalﬁwﬁmmjﬁﬂﬁémwmﬁ@h (Psychological empowerment) LLaza@‘wqﬁﬂi‘m‘n’NaU L
ﬂﬁ@iaﬁmﬁwa?”'aﬁam'iﬂﬁmﬁﬁmu:m (Hadmar et al., 2022)

9MUI8V8Y Nielsen et al. (2010) WUIN mwtiaummﬁm*ﬁaaazhoﬁﬂfm%m”mvﬁ'quﬁﬂﬁuL“’fmmn
luasdn1y 131 n1svirauidudin (Team Performance) uaznisuaainganssuidunaiiosasdnis
(Organizational Citizenship Behavior; OCB) 142 tzt@ 81 nUEIaawgAnITNNIIAL L3% NITLaUWANAN LAY
anutaudinoluasdns SnuilsasuitisetunsunuimuasnnatesaulunIInawg AnIsuneay fia s
8AAUIAN Psychological Entitlement LLa:mmfﬁﬂmﬁaﬂd’wgﬁu (Superiority) s’ﬁuﬂuﬁaﬁ?'mﬁlmﬁnﬁtgﬁﬁﬂﬁ
Wangantsndntasnmwansatlun1iay (Bahmannia, 2023) draanutaNanh yaaavzilasuidon uazwioy
Soud J3uaa aaanuidudiiesuuulnilas (Self-protective behaviors) wazdaLEsuAN NS anndn (Trinh,
2019) S3azaandaanung ] Conservation of Resources (COR Theory) (Hobfoll, 1989) 'ﬁ'a%mmwgﬂu
wmmu%’nmuammuw%’wmmz&m@ﬁLﬁammagsa@mﬁ@h anutenautisliyaaalidadatuninens
L%amwﬁ'nﬁniua:mwmﬂn“ﬁ’lmﬁums F9aaanudainisUndesauiasluntsavuazidalantaliifia

MILANURIUNTNEINTNIFIANDENIRIIFTIA
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Gatn enwdenanluawasisdoiudsomiufigeyfiausoaauanssnunmiaresuwiAnizes
annialuaniay (Self-perceived talent) dawgdanssunisavluasdnis %aaﬁfuaguawagmﬁiw Self-Humility
HaNINaLTIaLABANNFUNUSIZNINY Self-Perceived Talent AUNEANTINNIAL I HBIANNT

fedsaninguzmdreIn iy sansoWaRNA W sNWATE el

H1: wwaRaisasnwnsluauias (Self-perceived talent) §AUENRUENIILINAUNDANTTHNIIAL
luasdns (Negative organizational behaviors)

H2: nsauANNAaLUULALla (Growth mindset) faninwalfiaudanuFURUEIZRINIRwIAAS B9
auAsluauaInunganssundauluasfnns

H3: autavauluanias (Self-humiity) SEnFwaidoaudonnuaunuisznisuuniIfaiIasantn

luauiaanunganssumsauluasnnis

A
AN 1
NIDUUKIAAYIIIHIDE
H1
Self-Perceived Megative
Talent (SPT) o ional
Behaviors (NCE)
H2
Grawth
Mindset (GM)
ad o a a o
ADANUWNIINIY
suluuuN3IdeY

n335uidun1535u15915u o4 (Quantitative research) laglduuvusavauidueiasfialunisify
FIUINTBYS NB3LATE RN ELaNaT89TTas87NAL (Moderating effects) 35win9sautdm (Self-
perceived talent) Laz@uU3a18 (Negative organizational behaviors) H1u@uU i nUaeIa2 Ll Growth
Mindset LLay Self—HumiIityIﬂﬂi‘ﬁ'aﬁaﬂﬂiﬁmiﬂzﬁmﬂﬂaUL%OWﬁﬁmLLUUﬁﬁJLLﬂiﬁWﬂDU (Moderated Multiple
Regression: MMR)
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Uiz InIuaznanaIaEng

/321703 (Population): winmussnenzuludssnalnefivnudsssedrten 1 8

mjmﬁaziw (Sample): lfLﬂﬂﬁﬂﬂWiqiuLLuuLawzad (Purposive sampling) LRaNWHNINBLUAT LAY
UAUAN1IuasAiInI U RANNNAIBARNNTIA 1T% T3AAUTNT MInda uazinalulad

PUNANGNAIDENS: B89%BY 300 AR mwa‘“ﬂmmsvi“*naamﬁl,mwzﬁnﬂnaUﬁﬁaaﬁﬁ‘hmuﬂ@ﬁaam
VINNITWIBAILLIDFIZRALYINVBY Hair et al. (2010) %\‘1LL%:ﬁﬂﬁﬁ‘Uu’]@mﬁj&l@T’m&hd laistaendn 10 10
YasdIuTIL s dseill 1 daudsdn, 2 daudsiny, 1 dudsann aunanue 4 dauds

R ﬂaiﬁmjuﬁ'aamovl&iﬁayﬂ'jﬁ 200-300 A LﬁalﬁmﬁmﬁzﬁmnaﬂL‘*’ﬁdWﬁmmLLazmﬁmﬁzﬁ
1238NU (Moderated multiple regression) femnuuinduszindade

w3asiianlzlumsise

in3asile LLa:m‘mnfﬂaauqmmwm‘%aaﬁa lfuuuzauanaanlail (Online survey) lasnsaTiasay
Qmmwi*ﬁmﬁ@mwmﬁmma (Validity) uazm3Sanuidasiuaasuuugouy (Reliability)

aauuusauaueanlal (Online survey) lasltlUsunsnain Google Forms anwassdnnnanduuyy
Umedauuunaasiaay (Multiple choice) Iisandaauiisafiiness ussiduuuuimomuanensulszanm
fn (Rating scale) 5 320U ANWUL Likert Scale lag'ldamasaudanudisnsmaiasinnugannaadszning
Tadnauuaziaguazad (Index of Item Objective Congruence--1OC) UATNARBILT (Pre-test) ﬁ'una;m"’msmﬁ
fanmaraduadenulszannsidosmsanen $1um 30 70

mstﬁm’ms’m%ga

MITAFILLLURALDNUBAK A §908N 2 Tadn19fa N9BINA lalazaIdInss Ll a9BIuaa NN
AALANTY ﬁayjluﬁqiﬁmtuuﬁﬁqﬂﬂa lutszinalng lagnisssdosuasunugauany tiatdunisue
mmagmﬁ:ﬁﬁumogﬁ%ﬁ”{uﬁma ABULULFIUMUNALNN Uz ursaisuuugaunnlutesnalndus lag
'YmQ"‘J‘ﬁ?ﬂvl@i’ﬁﬂﬁl,l,ﬁﬁyﬁt,l,uuaaumu sanlulugasmalndoa 2 Tasnne e wada uaz lavinanwaiatu lag
W 2 °ﬁa{|maLfimi"agaﬁm'ma‘imé’m:gm‘amau"lﬂuiﬂnmmaaﬂaﬁmm Google Forms lunufi lasns
NITAUUULFOUANNNS 2 Ta9n9it azdmsfindarin HR wisgaansEhuyana UsrsuauiLasfmItieas
auganIzauUURaunuMsluuIEn wazduBianislu wie ladngy uazinadrfelmBoadidouuy
121299084 1% HR in Thailand, WikN91%U3EN Lﬁal,%ﬁangimgﬂﬁﬁ@mu WAZWINUIIU TNITULIRARIU
nInzansuuusaunulinsauagy 3 gAFINIINRAN T3AIVINT MInEa uazinalulad IRlddadu
winudJuanisyszanm Sasas 70 wazwinrudszanm Sauaz 30

N33ATWTaYA

Ialsunsudnsagumaduadalunstienzidaya i

o wAGLFIWTIANN (Descriptive statistics): A2uA Touaz ALady a’amﬁmmummgm NINARAL
ANULTaNWIELA3adia (Reliability analysis)

o MINATEAERFUNUTITHINGLLT (Pearson’s correlation)

o MYleMzvinanaswiguuuuiiaaulsiiny (Moderated Multiple Regression Analysis: MMR)

o NanasaudnSwavas Growth Mindset waz Self-Humility lug1us Moderators



MInuInITIiariuaiunyilia 19 16 atuf 2 nangnaw - funay 2568

Qe
WanN13vY

£ o [

Jayanallzaasunuusgauais

NNFuAIE199 WK 300 A Lu LwandsTasaz 58 iwaruiauas 42 0ngiads 31.4 U szau

a Ay a & Y 2 ' a A ° ' o o o

midnslSaane3sasas 70, Usaanlnduldieuss 25, dnidSyanaisesss 5 dunis winouna ldiae
8z 65, vawiuiawaz 20, fiamsawsz 15

AEDALTINTTU (Descriptive statistics)

P
131911

AN TIWTIIN (Descriptive Statistics)

Ay Aaag (mean) dautﬁ‘mmummﬁ’m (SD)
Self-Perceived Talent (SPT) 3.82 0.65
Negative Organizational Behaviors (NOB) 2.34 0.72
Growth Mindset (GM) 4.01 0.53
Self-Humility (SH) 3.76 0.58

9N a997 1 Fousas abAaFInITMN (Descriptive statistics) a3aauLTHANTS 4 62 leuri Self-
Perceived Talent, Negative Organizational Behaviors, Growth Mindset L8z Self-Humility 814130 anUsonale
o

1. Self-Perceived Talent fieiads 3.82 waz mmﬁmmummgm 0.65 afdaeladn winawlassaw

fazdumaiuihaneniuawrnniadwssvidluzaudautiog waaafouwr liufinininusesitamad
ANOATNUAZANNEINITALAWIZA 8814 Laanu @i'lm']mﬁmmuﬁvlajgumﬂ ﬁauani’m’nuﬁ@tﬁumaanaﬁ'u
fagnfianuasmonsanuluszaunits

2. Negative Organizational Behaviors fidLade 2.34 uaz mmﬁmmummgm 0.72 aAdsalein
waAnIsunsauluasdns 1w msdadudunziin anulaisuiie wIanmaniissanusufiazey aguisl,u
sedudoutndan Gadusyyioudiuandasidny uaasliiduiwininnuazfuunliuuasiiauia s
wai hildugasng@nssunisavluszaugs adnslsfiann n13fl sp ﬁ@iam‘ﬁoganiﬁ SPT ZliAndenany
wanuaslunnanssudaurasudazyana

3. Growth Mindset J11a88 4.01 LAz mmﬁmmummg’m 0.53 afime'ldn daduvas Growth
Mindset agluszay gofign luussamndauds usadlitiuiminnusulngfunliniezdeianuminn
sunIANAT I HUA AN EUAZINILTEUT %dLﬂuﬂaﬁ'ﬂL%amnﬁmamﬂawaaumnmﬁ'uf’jmmaaLria
\inl) (Moderating effect)

4. Self-Humility feniads 3.76 uaz dawdoauunnaigin 0.58 eAdseldi wihoudszduaaden
auluaniasluszaudaudigs 6'1’}\1a:ﬁauﬁqﬁﬂuﬂasl,umifé'm‘faﬁﬂﬁ'mammm \Ja3U Feedback LazsayTy
guuawmpjﬁiuvlﬁﬁ E'fiaQma‘"ﬂHm:f}:ﬁuwumﬁm”tyiummmwqﬁmsumaa‘u WAz 8UTUENeaNUNNTIUEI

AWLAILAY (SPT)



MInuInITIiariuaiunyilia 19 16 atuf 2 nangnaw - funay 2568

A o = A o
AIMANLDTINWUDILAIDINDIA

P
13NN 2

' A o S
A NLTANUYDILATEINE IO

aauils Cronbach’s Alpha
Self-Perceived Talent (SPT) 0.81
Negative Organizational Behaviors (NOB) 0.87
Growth Mindset (GM) 0.83
Self-Humility (SH) 0.85

'
@

A1anudeiuueInniaTedile > 0.70 ugasindanuidainndauinmyivas Nunnally & Bernstein (1994)

d = ' { o 4 o N @ | @
21N TN 2 smLLammm’mL%auummm%a\‘lﬁamiugﬂmm Cronbach’s Alpha fnTulGazaLls

WAN AN RINNIDOALTBNA LAAIT:

o

1. naausi ANANNTANUNINNTT 0.80 LRAIINLATAINDIA bW pRlnUNING Januingade

a dl a & v
LWENN E]Y]"ﬂﬁl“lﬂ%ﬂ’]'i'! LAINENAY E]Hﬂ

o s 1

2. M3NanLsfan 11w NOB, SH uaz GM fenlnawniaiiin 0.85 uaasitwuusaunuilszinsnn
lumisszriaunmfadlainanngutanldodadnag

3. ANAINENIRINALANITILATIERIUGAD b LTU AITIATIZHFIRFNNBT LAZAITILATIZHAILUY

'
A

\Balassaing (Structural equation modeling) Siugudayafiiatiald

¢ o o ¢ .
NINAEREARANNWS (Correlation)

P
A13791N 3

o &

AT IATIEHANTUNYD

auils 1 2 3 4
1.Self-Perceived Talent (SPT) 1
2.Negative Organizational Behavior 41 1
(NOB)
3.Growth Mindset (GM) —.23* —.35% 1
4 Self-Humility (SH) —.29* —.38** 52+ 1

p < .01 = Janusunusluszaunsdayneaia

N NTT 3 Bauaas FMTIeTERanEUNLE (Correlation matrix) 55WIN9eaULTHI 4 Salwnuisy
1@un Self-Perceived Talent (SPT), Negative Organizational Behaviors (NOB), Growth Mindset (GM), Laz Self-
Humility (SH) ansnafdsons laasdi:

1. ANNFNNUTI=%I19 SPT AU NOB (r = .41) aﬁuaguamagmﬁ'dw NNTNBIIIAKLaIL D wAKLA
fumlsturilmiAengdnssunia
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2. @2uU3A1NU Growth Mindset LLag Self-Humility AA210FUWBSLTIauny NOB waz SPT at19d
e o o 4 o o . o
wodAy 9 auvaguununvasdudiinulu H2 uaz H3

3. ANUFNHUTITWIN GM Uaz SH g (r = 52) axviauldiiuiquansuenizaskonvsaaiun

WRZARIUUSUNY aamﬁﬁwmuiwﬁugﬁua g9l U Tz AN N

HANTITILATIZTHAILUUANNITIATIFIS

P
AN 2

LU INAIINFINUTAIUUFNNITIATIZT I

Negazfive

Seli-Perceived

Organizational
Behaviors (NOB)

Talent (SPT)

Growth
Mindset (GM)

v [
29N 1 ANNFNNUSITTIN9 Self-Perceived Talent 6ia Negative Organizational Behaviors

NANTIILATIEANLAIN Self-Perceived Talent 8nFnalTsuinda Negative Organizational Behaviors

(B = 0.42) atafivsmdanIaian 0.001

v
AN 2 ANNUTFNNBTIZ®I19 Self-Perceived Talent ¢ 8 Negative Organizational Behaviors laad

Growth Mindset \Juilaasrinny

'
o a @ o

NANITIATIZHNUIN Growth Mindset tuifadufinnuNIanTnasdannNuaunsszning Self-Perceived

'
o o aada a

Talent NU Negative Organizational Behaviors (B =-0.18) adwaﬁﬁmawrymaanmwnmu 0.01 LL&A931 Growth
Mindset TH8RANAAUANN Self-Perceived Talent b6t

fuﬁ 3 ANNUFNNWUDIIZHINY Self-Perceived Talent 6ia Negative Organizational Behaviors laodl Self-
Humility 1Judaaprinny

a ' @ o ¢

NAN1TILATIZRWUIN Self-Humility LIuiladufnunidninadannuauwniszning Self-Perceived
Talent il Negative Organizational Behaviors (B = -0.21) atiafiiddnniafianazay 0.01 uaadi yaaad

flanudouangs zaaum ldungdnssunmaanle wiizdanuigniawduawinia

HAMTIATIEATIRLLANNFURHELTla398319 (SEM) Wi dauds uwadaiTasaunsluawas (Self-
perceived talent) NN A28 nsauAMNAaLUULAL ]S (Growth mindset) LLas AnutaNanluauLel (Self-
humility) Soiueaudsrny eranuudsdsuiasueld (R?) iy 0.32 ugasiaudsduuazaaudsmnulu
Tuas leun wwrdaiasawnsluanas nssuanufauuuiivle wazaudenanwluanas suInTIns

a A Yo A o ' o Y v &
afunewndnisumaauluasdmislaiasas 32 Geanagluszaugianuinmuaivas Cohen (1988) azviauliiAui
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IumaﬁmwaJmmzauLmﬁ:mmmlﬁﬂuummﬂumsmaLquw?umyﬂmmuaza@wqﬁﬂﬁm‘ﬁmﬂuﬁﬁwmu

1aasnefidsedinFaw tnawsivas Cohen (1988) Lauanddt

o R2=0.02 flainen (Small effect)
e R2=0.13 fointhwnand (Medium effect)

e R220.26 N271g4 (Large effect)

asUHAENNGZ W
A1919N 4
MIATUNIFUNAZ I
FNNATI NANINAROY GISTENY Vlaiaﬁfum&u
H1: SPT --> NOB B = .42, p < .001 GBIV
H2: GM Juaarinny B=-18p<.01 GBIV
H3: SH udainu B=-21,p<.01 GBIV

91N AT 4 5150agﬂwamimaauauuﬁgwmaamu’?’ﬁ'ﬂ sansneAUena e

H1: SPT --> NOB Wan1Inasay aﬁuagu andelain qﬂﬂaﬁﬁuuﬂﬁwau'jmmaaLﬂu "ALIN"
funrlinazugasngdnssanisavluasdnis 1w n13lad5uws aandonzus nIeanusiuionanas
%aaa@ﬂﬁaaﬁummﬁ Self-Enhancement Theory fia3u189 qﬂﬂaﬁﬁmmfﬁﬂmﬁaﬂ'jﬁQﬁuawﬁumiﬁw
lisansutafanaa LazLEaIWnANTINAITARB0ISNT

H2: GM L uaA2 AU HANINARDY BRUAYYK aAvUs1ladn gﬂ"‘ﬁ'ﬁ Growth Mindset La3zd Self-
Perceived Talent g4 Aifluwaliazuaaingdnssunsauianad Tasidainanuaunsasunsanaule 39
\a3 Feedback Waziaauzandaidanaa Famaanaadny Mindset Theory 789 Dweck (2006)

H3: SH 1luafiniy wanmesay suuays anUswlein mmn’amulumul,mﬁﬂﬁ;gﬁuad:imul,a{l
m'ammmmuQquaﬂﬁummﬂﬁﬁfu quﬂﬂaﬁlﬁ Self-Humility ﬁ]:l,ﬂ@%'uuquuadﬁ@hmaﬂvl,ﬂ HONT
anldauynivasauas Tsaalamafanndnssuidaauluasdnig FemaanaasnuuniAalu Resource

Conservation Theory (Hobfoll, 1989) 191 yaAARazWEIBINTNHINTNEINTNIITale LFUw ANUFUNUTNG
luasfms rengdAnTsuninanzay

=Y
dyduazanilana
asduan1TIve
Av Aao e A = v o ¢ ! a 4 : .
nwtpifiiagdimdifednmanusuiuizniumdaiiasauniluauias (Self-perceived talent)
ﬂuquaﬂ‘siuﬂﬁ{lauslumﬁmi (Negative organizational behaviors) LAz NAFAUUNLINUYAINTAUANNAALLL
t@ula (Growth mindset) uazaudananluautas (Self-humility) lugnuzaaudsinuanusunusasnain
NNMIeNzRtayannngudatIninnudwIn 300 au wui:

[

Self-Perceived Talent §ANNFNWBINIILINAL Negative Organizational Behaviors 8t Avpdan

o

An3aEnawasiionumanings fuwiliuuaamwgdnisumeay 1w 108 Litwda waznesdaudasni
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Growth Mindset 4UNUINAANAUANNULIIVBIAMUTUNUTAINAT? ;‘T‘ﬁ'umhmmmmmmmm
wan lef Suwalituldugeawn@nsumeay wiziindawans

Self-Humility niaanudanauluauias Afinalufianadoins anvmansaluniseauivyadanyas
muuawau%’uqmﬁwaaﬁﬁu Hosaumliungdnsunaunnmasuiiawide "auie

andsanan3INY

mni’mqﬂszaaﬁﬁaﬁ 1 NANIFITNLIUUIAIT09A LAl UuANLEIFURHEA LN ANITUNIISL
11489An1T ¥0AASBINUITUVEY Chamorro-Premuzic (2014) ﬁ%’hLfli?J‘.Lj'ﬂﬂﬂ‘:ﬁ.lf’h@]uLadﬁWiﬁ’J‘ﬁ@TQG%%a
mﬁan’ha‘”ﬁiu mﬁ]ﬁ"]vlﬂf,jwnamml,%oau WU MU GLasausiin Vl&imaw%'umwﬁmﬁumﬂﬁﬁu LRZILEAIBEN
ag9Ldands nan13ise ﬁ'aLLa@]ﬂﬁLﬁudwLﬁaqﬂﬂaﬁmﬁuj'jmmaa "A9" #38 "INIRITIA" g3 mﬁlﬁwvlﬂﬁj
maugasaandlimanzanluusunasfng i msldsaniuanufain mamanidesnuivhnme nianmsie
ﬂbuﬁﬁlu HaswEiaunInesneldann N =)NIUIzIAUAULEY (Self-enhancement theory) (Sedikides & Gregg,
2008) find1231 qﬂﬂaﬁuuﬂﬁuﬁadmﬁ?%‘ﬂmmwﬁnwﬁimmaﬂuﬁmmn WINNINIEN w3 eaaIwNIoilad
Mlwianiawasanadowin wiagliis ensaavauasdrawndnsmwdjias dadnu wIanANIALY 119d qﬂmﬁ'
famnudoianumusaiduis "anada” (Fixed mindset) az8sTumiliuuaasnnfinssanaay wznaain
MIRUARIREY BUHINNT 13RI

mn’i’mqﬂizaaﬁﬁ’aﬁ 2 mifinseuanudauuuinla MasnannansENUTaIUWIAASasawie L
FULALULIIAAYDI Dweck (2006) sﬁas:qdw yﬂﬂa‘ﬁ'ﬁ Growth Mindset 2zua9nNsuIa Iuiefi fouuy g
lauaziuanuddyuasmaiouiinnimisutidunisusaianunitani WaNaNit NaNTITENLI
Growth Mindset fiununniufigea Lﬁadﬁ]’mqﬂﬂaﬁﬁﬂiauﬂ’J’mﬁ(ﬂLL‘U‘UL@‘UI@IL%a’j’]ﬂ’i’mﬁ’m’]‘iﬂﬁ’m’]‘m
WAl LI UAMUNET BN UAZ I TIT U F9T10aauIINAGWINNTT "FoILEAIINAULAI" AREALIAT UaS
Jalanmalwsausuanudanaia vﬁammﬁ@Lﬁumn;d”éiuvlﬁmnﬁummqwﬁmwﬁﬂLﬁmﬁ'wmaa (Implicit
theories of self) (Dweck, 2006) ;E‘ﬁlﬁ Growth Mindset An3zaavauadfa Feedback lwdsuan ldvasmsiansal
Jndunrslandan ssaaanuduldldvesngfnssunisay 11 nsUndesauiadatnelizseassd wie
ﬂ'ﬁ“ﬂ'ﬂl,l,ﬁaﬁ'uqﬁu

mni’mqﬂi:mﬁﬁaﬁ 3 anwdonanluawaimuisnaanganssumaasldoinitaian Gigeandasiu
3uvad Owens et al. (2013) ﬁﬂa'n'hmﬂmiamwﬁaUlﬁqﬂﬂamwﬁﬂlu%Uﬂwiawm@m Uau'ﬁ‘uﬂ'\nﬁu
LasWaIwIawadagnidalitas ﬁdNalﬁa@wqaﬂSiuL%dauluﬁﬁnm wananit Self-Humility Favimin i
ﬂavl,ﬂmsfl,uﬁd{lLa%umimmﬁfﬂjjluia'ﬁ'mbﬂmammaa V‘iﬂﬁuﬁqﬂﬂaﬁ]:uaa’jﬂ@uﬁmmﬁﬁ(ﬁ%amﬁaﬂiwgﬁu
AfimunInaIuguana sansuanuiwduazndanufiald mnnngejnmiaszniniluau (Self-awareness
theory) (Duval & Wicklund, 1972) anudanausdsiaiuliyananatauiasatisaugs uazannnuiawdosluy
MU I UABLARITI HONIMNHAGIFURRERD Auaa1an19ansual (Emotional intelligence) G91a8lwsans
@umum:ﬂg’jé’mﬁufﬁu;i”ﬁuvlﬁasj’mmm:aw

ﬂiauLLmﬁmaamu?ﬁ'&ﬁ@%aguumiﬁmsmwmmé’uw"’ufmaa Self-Perceived Talent NU Negative
Organizational Behaviors laaii Growth Mindset W&z Self-Humility tduaaudssny Fanadsolminadig
Tatawintasanielu (1% mindset waz Humility) S350 TALTOTaGB8URY Self-Perceived Talent 'lé Bndl
ﬂ’]id\‘]Lﬁ%uﬂmﬁﬂﬁm:mﬁﬂﬂumﬁﬂﬂi 9NATIVAANYANTIUNIAL LT% N1FTAKES N5 LaNTUNI Wie

o o

magusssmavafiuam ldagalnaan
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DOLAWD UL

JDLARAUBLLZIIBINT

1. ﬁﬂmﬁmﬂsﬁmqﬂﬁﬂmwﬁuq A1Tin1sAnEIaulIN193ain mﬁusj LT Narcissism,
Overconfidence, #38 Self-Regulation ﬁawﬁuﬂmwimﬁuumﬁ@L’%iaaﬂmriﬂummaﬂumidaNa@iawqamm
NI

2. @nwnaaudsiiuanAnLEy “anaIn Growth Mindset uaz Self-Humility 819a15a6ul3rAY
NUTUN LT% IWUTITNEIANT, Az, N30 LLsagalﬁ]mﬂlu ﬁmﬁ)ﬁ‘u‘nm‘nmuqquammmaaﬂé’
LT

3. anﬁjuﬁaamﬂuamw msw@aaaﬁﬂmluﬂtjuéi"aaamﬁvsmﬂﬂmﬂ % Winauluasdnis

MA3g 7INVMNALEN nIaaIAMINTTWUTTTNEINY LNDIANAINATELARUTBINAMTITL

Foldnaunzil)ie

1. MINAU Growth Mindset Laz ANNTaNAYK BIANTAITRIFIUAINTIUNAMANNAALLLLAL LA
LRTAIUTANAN L% N1TBUTUABINY Self-Awareness, M3 HauAnLad (Reflection), WaN1IFILFINNNT
FUUZNNANUANIAN

2. 8319 i:uulﬁiwi‘awqﬁnnunwﬁw§ LT mmnﬂao@‘ﬁ'n Wﬂﬂauﬁ‘ummﬁ@wmmm:ﬁﬂﬂgi
Ma3uLl§9934
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Abstract

This research aims to investigate the relationship between accounting net profit, cash flows from
financial activities, and sustainability performance within the sustainable stock group of companies listed on
the Stock Exchange of Thailand (SET). Data were gathered from annual reports, form 56-1 disclosure
statements at the end of the fiscal year from the Securities and Exchange Commission (SEC) of Thailand's
website, and Environmental, Social, and Governance (ESG) performance data from the Refinitiv database for
185 companies from 2021 to 2023, making a total of 494 data sets. The independent variables employed in
this study include accounting net profit (NETPROFIT) and net cash flows from financial activities, which are
further categorized into three types: net cash flows from operating activities (CFO), net cash flows from investing
activities (CFI), and net cash flows from financing activities (CFF). The dependent variable is sustainability
performance (SUSTAIN), measured by environmental, social, and corporate governance scores. Additionally,
net cash flows from financial activities were utilized as moderating variables to analyze their influence on the
relationship between the independent variables and the dependent variable within the sustainable stock group
of companies listed on the Stock Exchange of Thailand (SET).

This research adopts a quantitative approach. Descriptive statistics were employed to explain the basic
statistical characteristics of the 494 data sets. The findings reveal that the average accounting net profit of
the sustainable stock group of listed companies is 5,135.69 million baht, while the average net cash flows from
operating activities amount to 7,814.81 million baht. The average net cash flows from investing activities (CFI)
is -4,905.93 million baht, and the average net cash flows from financing activities (CFF) is -1,692.15 million
baht. The average sustainability performance score is 51.07 out of a total possible score of 100.

When analyzing the relationships and moderating effects using multiple regression analysis, the results
indicate that: 1) accounting net profit has a positive relationship with sustainability performance; and 2) net
cash flows from investing activities and net cash flows from financing activities have a statistically significant
positive moderating effect on the relationship between accounting net profit and sustainability performance

within the sustainable stock group of companies listed on the Stock Exchange of Thailand.

Keywords: Accounting net profit, Sustainability performance, ESG rating, Cash flow, The stock exchange of

Thailand (SET)
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Introduction

Traditionally, businesses have aimed to maximize profits while often overlooking other aspects of their
operations. Nowadays, however, both businesses and stakeholders are shifting their focus to long-term growth
and sustainability. As a result, the concept of sustainable business has increasingly been promoted as a critical
component of modern companies.

Sustainability in business refers to an investment approach that considers environmental, social, and
corporate governance (ESG) factors. It has three main aspects: Environment (E), which involves a company’s
environmental responsibilities; Social (S), which governs how a firm interacts with its employees, partners,
customers, and other stakeholders; and Governance (G), which explains how businesses manage their
relationships in terms of corporate governance. To manage efficiently and transparently, companies can monitor
and consider the interests of disadvantaged parties, alongside the analysis of financial performance, to generate
long-term returns. This approach aims to have a positive or reduced negative impact on society and the
environment while addressing factors such as risk, competitiveness, and stakeholder acceptance, which are
directly related to the long-term survival and sustainable growth of the business (NIA: National Innovation
Agency, 2022; The Stock Exchange of Thailand, 2022).

Corporate information and financial performance reports are important economic documents for
companies, especially those listed on the Stock Exchange of Thailand, which are required to report annually.
These reports are vital as they provide key information to help guide business decisions. The core data that
shapes these decisions reflects the company’s past performance, such as its profit or loss and the residual
cash flow available from financial activities. This cash flow is part of the corporate budget and can be used for
future planning or investments. For companies aiming for long-term growth and sustainability, such valuations
will also consider environmental, social, and corporate governance factors.

Recent research has examined financial variables related to business sustainability. A domestic study
by Amattayakul et al., (2021) found that profitability ratios have a positive relationship with sustainable business
growth. Similarly, international studies by Koundouri et al., 2022 have shown that financial performance
significantly impacts business performance and sustainability.

Although there has been some research on the relationship between financial factors and firm
sustainability, no studies have yet focused on the financial variable of accounting net profit or the moderating
effect of cash flow from financial operations on this relationship. First, while prior research has predominantly
focused on the relationship between sustainability performance and financial indicators such as return on assets
(ROA), return on equity (ROE), or market-based measures, the use of accounting net profit as a financial
variable provides a direct and fundamental measure of a firm’s profitability derived from its core business
operations. This variable reflects the company’s actual earnings performance after accounting for expenses,
taxes, and other financial obligations — making it highly relevant for stakeholders assessing a firm's financial
health alongside its sustainability initiatives. Second, the inclusion of the moderating effect of net cash flow
from financial activities introduces a novel dimension to sustainability-finance research. Financial cash flows,
especially those related to financing activities, indicate how firms manage capital raising and debt repayments,
which are strategic financial decisions that could directly influence a company's ability to invest in or maintain

sustainability initiatives. For instance, firms with greater access to financing or more effective financial cash
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flow management may be better positioned to allocate resources toward ESG projects, potentially mitigating
any short-term financial trade-offs associated with sustainability investments. This variable leads to new findings
by revealing the conditional impact financial resources have on the profitability—sustainability relationship.
Specifically, it highlights that while profitability may have a direct positive association with sustainability
performance, the strength or direction of this relationship can be enhanced or altered depending on the firm’s
financing activities. This insight offers practical implications for financial managers and policymakers by
underscoring the importance of integrating cash flow management strategies with sustainability goals,
particularly in emerging markets like Thailand where capital structure and financial flexibility may vary
significantly across firms. A study by (MSCI ESG Research LLC, 2020), based on a Millennial Investor Survey
(conducted among individuals born between 1980 and 2000), found that 95% of this group would prioritize
investing in companies with sustainable investment principles. Moreover, this group consistently monitored their
investments, whether or not they were part of a sustainable investing plan. More than half of these investors
would refuse to invest in companies that do not consider ESG factors (NIA: National Innovation Agency, 2022).
This underscores the importance of understanding and recognizing the significance of accounting information
in the capital market, as well as promoting investment standards and policies that support sustainable business
practices. Financing for investment in a stable financial system can help reduce the negative economic, social,
and environmental impacts of companies listed on the Stock Exchange of Thailand.

This gap has led the researcher to investigate this relationship. By selecting a sample of sustainable
stocks listed on the Stock Exchange of Thailand, the researcher hopes that this study will contribute valuable
insights in Thailand. It could help companies appreciate the importance of accounting net profits and cash flows
from financial activities within the context of environmental, social, and governance factors, as well as present

an opportunity to attract investors who prioritize sustainability.

Aims

1. To investigate the effect of accounting net profit on the sustainability performance within the
sustainable stock group of companies listed on the Stock Exchange of Thailand.

2. To investigate the moderating effect of net cash flow from financial activities on the relationship
between accounting net profit and sustainability performance within the sustainable stock group of companies

listed on the Stock Exchange of Thailand.

Literature Review

The researcher examined the relationship between accounting net profit, cash flows from financial
activities, and sustainability performance within the sustainable stock group of companies listed on the Stock
Exchange of Thailand. The researcher also compiled relevant theories, concepts, and research to develop

assumptions in the following order:
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1. Concepts of financial performance and business sustainability

The stakeholder theory, proposed by Freeman (1984), asserts that managers must prioritize and
attend to individuals both inside and outside the organization (i.e., stakeholders) who have an impact on
the business. In this context, the organization is responsible for conducting business in a manner that considers
the interests of stakeholders, the economy, society, and the environment in a fair, ethical, and moral way.
This approach enhances competitiveness and positively impacts on the long-term sustainability of the business.
These stakeholders influence decision-making processes in various areas of the business.

The stakeholder theory also integrates the concept of agency theory, which describes
a relationship between two parties: a principal and an agent. The principal agrees to delegate resources and
management rights to the agent, who is tasked with maximizing returns. The agent is rewarded for achieving
this goal (Jensen & Meckling, 1976). When the agent enters the operation, they are required to report on
the financial performance of the organization they manage and deliver the maximum benefit to the principal
(Srichanpetch, 2008). Research has found that businesses using an agent have a significant effect on financial
performance (Jassim, Dexter, & Sidhu, 1988; Weng & Kingston, 2014). This suggests that the agent
is empowered to plan, decide, and operate various aspects of the business, including profitability, financial
planning, budgeting, and the determination of financial activities.

Accounting net profit or loss is a key indicator that summarizes and evaluates a company’s
financial performance over a period of time, allowing financial users to assess the business’s success.
Recent studies have shown that a company's net profit is one of the most valued accounting metrics by
investors, serving as a sign of the company’s performance and financial capabilities (Dechow, 1994).

A study by Hamdi, Guenich, and Ben Saada (2022) found that when a firm demonstrates high
financial performance, it positively influences investment activities aimed at business sustainability, particularly
focusing on environmental, social, and corporate governance (ESG) factors. The study revealed that financial
performance, as measured by profitability, cash holdings, and low interest rates, has a positive correlation with
corporate sustainability. This implies that corporate financial performance is a key factor in improving business
operations for sustainability, thereby enhancing the company’s reputation and building stakeholder confidence.

Based on the theory and relevant research, the relationship between financial performance and
business sustainability can be explained. If a person expects maximum return and long-term sustainability for
both the business and its stakeholders, the business must emphasize sustainable operations and social
responsibility. If a business operates with strong financial performance, the agent responsible for management
must plan for profitability, which serves as an indicator of the company’s capacity to run a sustainable business
while considering environmental, social, and governance factors. This aligns with the Stewardship Theory,
which suggests that the agent’s interests are aligned with public benefits rather than personal gains (Donaldson
& Davis, 1991).

Therefore, based on most of the findings, the researchers formulated the assumption to examine
the relationship between accounting net profit and sustainability performance within the sustainable stock group
of companies listed on the Stock Exchange of Thailand. The financial variable from the findings was then

converted into net accounting profit, as follows:
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H, : Accounting net profit has a positive effect on the sustainability performance in the sustainable
stock group of a company listed on the Stock Exchange of Thailand.

H,: Debt to total asset ratio has effect on the sustainability performance in the sustainable stock
group of a company listed on the Stock Exchange of Thailand.

H;: Return on assets ratio has effect on the sustainability performance in the sustainable stock
group of a company listed on the Stock Exchange of Thailand.

H,: Industry Groups has effect on sustainability performance in the sustainable stock group of

a company listed on the Stock Exchange of Thailand.

2. Concepts of net cash flow from financial activities and business sustainability

Cash flow is one of the most important elements in assessing business performance because
it shows the actual cash inflows and outflows of the business. Cash flow can be divided into three activities as
presented in the cash flow statement: 1) cash flows from operating activities, 2) cash flows from investing
activities, and 3) cash flows from financing activities. Cash flow differs from accounting net profit. While cash
flow is adjusted for non-cash items and follows the cash basis of accounting, accounting net profit is based on
the accrual basis of accounting, which records income and expenses when they are earned or incurred,
regardless of when actual cash transactions occur. The accrual basis includes all income and expenses related
to business activities, even if cash has not been received or paid yet. Both cash flow and accounting net profit
provide valuable information to executives for future business planning (Thailand Federation of Accounting
Professions, 2019).

A moderator variable is a variable that affects the relationship between a predictor variable and
an outcome variable. The effect of a moderator is referred to as a moderating effect (Baron and Kenny, 1986).
A review of relevant research by Perez-de Toledo and Bocatto (2016) found that excess cash flows in relation
to environmental, social, and corporate governance (ESG) activities differ between enterprises. The study
showed that changes in cash flow from operating and investing activities have the same directional effect
as net profit, while changes in cash flow from financing activities have the opposite effect on net profit
(Chalothorn & Rangkokulnuwat, 2021). This suggests that cash flow from financial activities may influence the
relationship between accounting net profit and sustainability performance in the sustainable stock group of
companies listed on the Stock Exchange of Thailand.

Therefore, based on the findings, the researchers hypothesize that net cash flow from
financial activities moderates the relationship between accounting net profit and sustainability performance
within the sustainable stock group of companies listed on the Stock Exchange of Thailand, as follows:

Hs: Net cash flows from financial activites a positive effect on the relationship between
accounting net profits and sustainability performance in the sustainable stock group of companies listed on

the Stock Exchange of Thailand.
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Independent Variable

\ 4

Dependent Variable
H,, H,, H; and H,

Accounting net profit (NETPROFIT
ceounting net profit ( ) Sustainability performance (SUSTAIN)

Control Variables Hg (+)

Debt to total asset ratio (LEV)

Return on assets ratio (ROA) Moderator Variables

Industry Groups (IND
& ps ( ) Cash flow from financial activities:

Cash flows from operational activities (CFO)
Cash flow from investment activities (CFI)

Cash flow from financing activities (CFF)

Research Methodology

This is quantitative research that uses statistical data from the annual report and the 56-1 report
at the end of the financial year, sourced from the website of the Stock Exchange of Thailand (SETSMART), as
well as ESG scores from 494 datasets provided by REFINITIV for the years 2021 to 2023. Companies listed

on the Stock Exchange of Thailand with incomplete information were excluded. The details are as follows:

Table 1

The Total Information Set of This Research

Subject lists 2021 2022 2023 Total
The sustainable stock group of a company listed on the Stock 146 170 193 509
Exchange of Thailand
excluding companies listed on the stock exchange of Thailand with (4) (3) (8) (15)

such incomplete information

Total number of data sets in this research 142 167 185 494

Note. From The stock exchange of Thailand, 2023.

From concepts, theories, and related literary reviews, models can be developed for research as follows
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Table 2

The Variables Used in This Research, the Relationship Direction Found, and the Expected Relationship Direction

The The
relationship expected
Variable Relevant research
direction relationshi
founded p direction
Dependent Variable
Sustainability Performance (SUSTAIN)
Independent Variables
Accounting net profit (NETPROFIT) Hamdi, Guenich & Ben Saada (2022) + +
Cash flows from operational activities Ekwunife, E. N., & Okoro, E. C. (2022) + +
(CFO)
Cash flow from investment activities Ekwunife, E. N., & Okoro, E. C. (2022) No +
(CFI) significant
Cash flow from financing activities Ekwunife, E. N., & Okoro, E. C. (2022) No +
(CFF) significant
Moderator Variables
Cash flows from operational activities Perez-de Toledo, E., & Bocatto, E. + +
(CFO) (2016)
Cash flow from investment activities Chalothorn & Rangkokulnuwat (2021) + +
(CFI)
Cash flow from financing activities Chalothorn & Rangkokulnuwat (2021) - +
(CFF)
Control Variables
Debt to total asset ratio (LEV) Fernandez-Gago et al., (2016) - -
Return on assets ratio (ROA) Hamdi, Guenich & Ben Saada (2022), + +
Piyaautsadarat (2020) + +
Industry Groups (IND) Matakanye et al., (2021) No No
significant significant
Models for Assumption Testing 1
SUSTAIN = Bo + BINETPROFIT + B2 LEV + B3 ROA + 4 IND, + 5 IND,

B6 IND, + 37 IND, + B8 IND + B9 IND; + B10 INDg + &i
Models for Assumption Testing 2
SUSTAIN = Bo + B1 NETPROFIT +[2 NETPROFIT*CFO +[33 ETPROFIT*CFI
+ B4NETPROFIT*CFF + B5 CFO + 36 CFI + B7 CFF + 38 LEV
+ B9 ROA+ B10IND, + 311 IND, + B12 IND, + B13 IND, + B14
IND, + B15 INDg+ B16 INDg + &i

The details of the variable can be summarized in the following table.
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The Variables in This Research

Variables Definition Measurement
SUSTAIN Sustainability Performance The Sustainability Assessment Score of total 100, which consists of
the Environmental (E), Social (S) and Corporate Governance (G),
evaluated by REFINITIV in the year 2021 - 2023 (REFINITIV, 2023)
contains 10 indicators.
1. Emission
2.  Resource Use
3. Innovation
4. Human Right
5. Product Responsibility
6. Workforce
7. Community
8. Management
9. Shareholders
10. CSR Strategy
NETPROFIT Accounting net profit Total net profit value of the sustainable stock group of a company
listed on the Stock Exchange of Thailand, ranked by REFINITIV in
2021-2023.
CFO Cash flows from operational Total net cash flow value from the operational activities of the
activities sustainable stock group of a company listed on the Stock Exchange
of Thailand, ranked by REFINITIV in 2021-2023.
CFI Cash flow from investment Total net cash flow value from the investment activities of the
activities sustainable stock group of a company listed on the Stock Exchange
of Thailand, ranked by REFINITIV in 2021-2023.
CFF Cash flow from financing Total net cash flow value from the financing activities of the
activities sustainable stock group of a company listed on the Stock Exchange
of Thailand, ranked by REFINITIV in 2021-2023.
LEV Debt to total asset ratio Debt to total asset ratio is measured by debt is divided by total assets
in 2021-2023
ROA Return on assets ratio Return on assets ratio is measured by net income is divided by total
assets in 2021-2023
IND Industry Groups Dummy Variables

(8 groups)

1. Argo & Food Industry
2. Consumer Products

3. Financials

4. Industrials

5. Property & Construction
6. Resources

7. Services

8. Technology
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And for the data analysis, the data obtained from the collection process will be analyzed based on
statistical principles, with the analysis divided into two sections as follows:

1) Descriptive Statistics: The data collected from various sources will be analyzed to summarize the
basic characteristics of each variable, including the arithmetic mean, median, maximum value, minimum value,
and standard deviation.

2) Inferential Statistics: The relationship between the independent and dependent variables will be
examined using multiple regression analysis. The analysis will be conducted on data from the years 2021 to

2023. The results of the study will be presented in the following sections.

Results

The data obtained from the compilation is processed statistically by dividing the analysis into two
sections, as follows

1. Descriptive Statistics, which contain the following details:

Table 4
The Statistical Values of Quantitative Variables in This Research in The Year 2021 - 2023

Variables Mean Minimum Maximum SD
SUSTAIN 51.07 points 9.17 points 91.28 points 18.06 points
NETPROFIT 5,135.69 -8,752.21 91,174.86 11.41
Million (THB) Million (THB) Million (THB) Million (THB)
CFO 7,814.81 -63,134.73 191,699.70 24.55
Million (THB) Million (THB) Million (THB) Million (THB)
CFI -4,905.93 -186,690.34 52,407.70 19.11
Million (THB) Million (THB) Million (THB) Million (THB)
CFF -1,692.15 -69,957.76 50,668.47 12.48
Million (THB) Million (THB) Million (THB) Million (THB)
LEV 52 percent 9 percent 136 percent 21 percent
ROA 7.79 percent -24.27 percent 50.96 percent 7.46 percent

According to a review of sustainability performance (SUSTAIN), the sustainable stock group
of companies listed on the Stock Exchange of Thailand from 2021 to 2023 had an average sustainability
performance rating of 51.07, with a maximum of 91.28 and a minimum of 9.17. The average net profit of these
companies was 5,135.69 million THB, with a maximum of 91,174.86 million THB and a minimum of -8,752.21
million THB.

The average net cash flow from operating activities was 7,814.81 million THB, with a maximum
of 191,699.70 million THB and a minimum of -63,134.73 million THB. With regard to net cash flows from
investment activities, the average was -4,905.93 million THB, with a maximum of 52,407.70 million THB and
a minimum of -186,690.34 million THB. In terms of net cash flows from financing activities, the average was -

1,692.15 million THB, with a maximum of 50,668.47 million THB and a minimum of -69,957.76 million THB.
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Regarding the companies' debt levels, the average was 52 percent, with a maximum of 136 percent

and a minimum of 9 percent. The average profitability, as measured by return on assets, was 7.79 percent,

with a maximum of 50.96 percent and a minimum of -24.27 percent.

Table 5

The Statistical Values of The Variables for The Industrial Groups (IND)

Variables Datasets Number of companies percent (%)
IND, 170 21 12.6
IND, 170 4 24
IND, 170 22 13.2
IND, 170 16 9.6
IND 170 28 16.8
INDg 170 29 17.4
IND, 170 33 19.8
INDg 170 14 8.4

From table 5 found that the sustainable stock group of a company listed on the Stock Exchange

of Thailand was classified into various industries. The agro & food industry have 21 companies (12.6%),

consumer products have 4 companies (2.4%), financials have 22 companies (13.2%), industrials have 16

companies (9.6%), property & construction have 28 companies (16.8%), resources have 29 companies (17.4%),

services have 33 companies (19.8%), and technology have 14 companies (8.4%).

2. Inferential Statistics According to the test results, the relationship between the variables can be

shown in Table 6.

Table 6

The Test Results with The Pearson Correlation Coefficient

SUSTAIN NETPROFIT CFO CFI CFF LEV ROA
SUSTAIN 1
NETPROFIT .302 1
CFO .240 781 1
CFl -.224 -.652 =772 1
CFF -.076 -.152 -.290 =117 1
LEV .146 161 A27 -.098 -.054 1
ROA -.122 197 .098 -.023 -.051 -.349 1

From Table 6, it can be observed that there are no interrelated variables (Pearson's correlation

coefficient is less than -0.8 or greater than +0.8), indicating that there is no multicollinearity problem (Hair et

al., 1995).



MInuInITIiariuaiunyilia 19 16 atuf 2 nangnaw - funay 2568

An analysis of the relationship between accounting net profits, net cash flows from financial activities,
and sustainability performance in the sustainable stock groups of companies listed on the Stock Exchange of
Thailand was conducted. A multiple regression analysis was performed using sample data from 2022 to test

the assumptions, as demonstrated below:

Table 7

Analysis of The Relationship Between Accounting Net Profit and Sustainability Operations (Based on Assumption

Model 1)

Statistics
Variables
Beta t-Statistics P-Value
(Constant) 0.000 9.661 0.000
NETPROFIT 0.355 4.395 0.000***
LEV 0.071 0.794 0.428
ROA -0.185 -2.235 0.027**
IND, 0.002 0.018 0.986
IND, 0.094 1.204 0.231
IND, -0.119 -1.257 0.211
IND, -0.091 -1.044 0.298
IND -0.033 -0.358 0.721
IND, -0.066 -0.699 0.486
IND, -0.054 -0.641 0.522
R-squared 0.153
Adjusted R-squared 0.099
F-statistics 2.817
P-Value for F-statistic 0.003

Note. *** and ** mean a statistically significant coefficient at levels of 0.01, 0.05 respectively.

From Table 7, the regression analysis of the relationship between accounting net profits and
sustainability performance is presented. Based on the model using the assumption 1 test, the aggregate
F value is 2.817, and the p-value equals 0.003. This indicates that the analysis, based on the modeling used
to test the assumptions, is statistically significant at the 0.01 level. The independent and control variables
explain 9.9 percent of the variation in sustainability performance (adjusted R-squared). The results of the
analysis show that the regression of the relationship between accounting net profit and sustainability
performance is significant. It was found that the coefficient (beta) for the independent variable, accounting net
profit (NETPROFIT), is 0.355 at the 0.01 statistical significance level, meaning that accounting net profit has a
positive relationship with sustainability performance. This supports the expected direction of the relationship
and confirms the assumption in equation model 1. Additionally, the control variable, ROA, has a coefficient
(beta) of -0.185 with a statistical significance of 0.05, indicating that profitability has a negative correlation with

sustainability performance.

SUSTAIN = [30 + (0.355) NETPROFIT — (0.185) ROA + &i
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Table 8

Analysis of the Moderating Effects of Cash Flows from Financial Activities on the Relationship Between

Accounting Net Profit and Sustainability Performance (Based on Assumption Model 2))

Statistics
Variables
Beta t-Statistics P-Value
(Constant) 0.000 9.661 0.000
NETPROFIT 0.620 4.186 0.000***
CFO -0.208 -0.536 0.593
CFI -0.776 -2.291 0.123
CFF -0.238 -1.426 0.156
NETPROFIT*CFO 1.547 1.450 0.149
NETPROFIT*CFI 2.630 2.132 0.035**
NETPROFIT*CFF 0.929 2110 0.037**
LEV -0.018 -0.194 0.847
ROA -0.231 -2.815 0.006***
IND, 0.001 0.008 0.993
IND, 0.093 1.249 0.214
IND, -0.126 -1.268 0.207
IND, -0.111 -1.327 0.187
IND; -0.033 -0.368 0.714
INDg -0.048 -0.508 0.612
IND, -0.050 -0.619 0.537
R-squared 0.254
Adjusted R-squared 0.174
F-statistics 3.186
P-Value for F-statistic 0.000

Note. *** and ** mean a statistically significant coefficient at levels of 0.01, 0.05 respectively.

From Table 8, The regression analysis of the moderating effects of cash flows from financial activities
on the relationship between accounting net profit and sustainability performance (Model 2), with an aggregate
F value of 3.186 and a p-value of 0.000, showed that Model 2 could be significantly represented at the 0.01
statistical significance level by the independent and control variables, which together account for 17.4 percent

of the variation (adjusted R-squared).

The moderator variable, cash flow from investment activities (CFl), has a coefficient (beta) of 2.630,
which is statistically significant at the 0.05 level. This indicates that cash flows from investment activities have

a positive effect on the relationship between accounting net profit and sustainability performance.
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Similarly, the moderator variable, cash flow from financing activities (CFF), has a coefficient (beta) of
0.929, with statistical significance at the 0.05 level, meaning that cash flows from financing activities also have
a positive effect on the relationship between accounting net profits and sustainability performance.

It can therefore be concluded that the presence of variables such as cash flows from investment
activities and financing activities strengthens the positive correlation between accounting net profit and
sustainability performance. This conclusion is supported by the comparison of the beta value of accounting
net profit in Table 8, which is higher than in Table 7 This supports the expected direction of the relationship

and confirms the assumption according to Model 2.

SUSTAIN = BO + (0.620) NETPROFIT + (2.630) NETPROFIT*CFI +
(0.929) NETPROFIT*CFF — (0.231) ROA + €i

Conclusions and Discussion

Conclusions

1. Accounting net profit has a positive relationship with sustainability performance within the
sustainable stock group of companies listed on the Stock Exchange of Thailand.

2. Net cash flows from investing activities and net cash flows from financing activities have
a statistically significant positive moderating effect on the relationship between accounting net profit and

sustainability performance within the sustainable stock group of companies listed on the Stock Exchange of
Thailand.

Discussion

Based on a model of the relationship between accounting net profits, net cash flows from financial
activities, and sustainability performance in the sustainable stock group of companies listed on the Stock
Exchange of Thailand, the research results are summarized in Table 9.
Table 9

Summarizes the Analysis Compared to the Prescribed Assumptions

The expected
Hypothesis Results
relationship direction
H, Positive (+) Accepted
H, Negative (+) Accepted
H; Positive (+) Accepted

H, : It was found that accounting net profit measured by Perez-de Toledo, E., and Bocatto, E. (2016).
of the sustainable stock group of companies listed on the Stock Exchange of Thailand, is positively related to
the sustainability performance of the enterprise. This relationship is statistically significant at the 0.01 level and
aligns with Carrol’'s CSR Pyramid (Carroll,1979), which states that improvements in enterprise performance
lead to greater sustainability performance and corporate governance. These findings are consistent with the
research of Hamdi, Guenich, and Ben Saada (2022), which found that the profitability of an enterprise is

positively related to the sustainability of its operations. Specifically, the researchers showed that higher
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accounting net profits result in more sustainable performance. This suggests that investment in environmental,
social, and corporate governance (ESG) is, to some extent, dependent on the accounting net profit of the
enterprise. Therefore, this research argues that companies classified as part of the sustainable stock group on
the Stock Exchange of Thailand, with higher accounting net profits, tend to have higher levels of sustainability

performance (ESG: environmental, social, and corporate governance).

H, : It was found that the return on assets measured by net income is divided by total assets of the
sustainable stock group of companies listed on the Stock Exchange of Thailand, is negatively related to the
sustainability performance of the enterprise. This relationship is statistically significant at 0.05 on the model
using the assumption 1 test and at the 0.01 on the model using the assumption 2 test which states that Firstly,
companies that actively invest in sustainability initiatives often incur substantial expenses related to
environmental protection, corporate social responsibility programs, and governance improvements. These
initiatives, while beneficial in the long term, may reduce a company’s short-term profitability and asset returns,
thereby lowering ROA. Sustainability efforts typically require investments in new technologies, human
resources, community engagement, and compliance costs, which can suppress immediate financial
performance metrics. This finding is consistent with similar research by Tarawneh et al., (2024), which found
that there is a negative linear relationship between ESG scores and ROA, indicating that higher ESG scores
may be associated with lower ROA in the short term

H; : It was found that the interaction of variables, including accounting net profit and cash flows from
operating activities, has no positive effect on the relationship between accounting net profit and sustainability
performance. However, the interaction of accounting net profit with the other two variables—net cash flow from
investment activities and net cash flow from financing activities—has a positive effect on the relationship
between accounting net profit and sustainability performance. This suggests that a higher accounting net profit
results in higher sustainability performance, and when there is a positive effect from cash flows in these two
activities, the sustainability performance is even higher. This finding is consistent with similar research by Perez-
de Toledo and Bocatto (2016) which found that cash flows have a different impact on environmental, social,
and corporate governance.

Thus, the results conclude that the traditional purpose of an enterprise is to increase the wealth of its
stakeholders, with the aim of enhancing both profitability and sustainability. However, the ability to achieve this
goal depends on the company's capacity to manage cash flows, which are strategically crucial for its long-term
survival. Therefore, a company classified as part of the sustainable stock group on the Stock Exchange of
Thailand, with an efficient cash flow management policy that considers environmental, social, and good
corporate governance (ESG), will exhibit a stronger relationship between accounting net profit and sustainability
performance.

Contributions

Theoretical Contributions

1. Integration of Financial and Sustainability Theory: This research expands upon existing financial
theory by illustrating the interaction between traditional financial metrics, such as accounting net profit and cash

flow, and contemporary sustainability performance measures. The study effectively bridges the gap between
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conventional financial performance indicators and Environmental, Social, and Governance (ESG) factors,
thereby contributing to a more comprehensive understanding of corporate performance measurement that
incorporates both financial and sustainability dimensions.

2. Sustainability Accounting Theory: The study makes a significant contribution to sustainability
accounting theory by empirically linking traditional accounting measures with sustainability performance metrics.
It enhances our understanding of how accounting information can be utilized not only to assess financial
performance but also to predict and evaluate sustainability outcomes, thereby integrating sustainability
considerations into traditional accounting frameworks.

3. Signal Theory Extension: This research extends signal theory by demonstrating how companies
leverage their financial resources and sustainability performance to communicate their commitment to ESG
principles. It highlights how the allocation of financial resources to sustainability initiatives serves as a credible
signal of a company's long-term strategic orientation, reinforcing its dedication to sustainable business practices

and stakeholder value creation.

Managerial Contributions

1. Strategic Profit and Sustainability Management: The research provides compelling evidence that
higher accounting net profits contribute to improved sustainability performance, highlighting the importance
of balancing financial success with environmental, social, and governance (ESG) initiatives. It offers valuable
insights for managers, demonstrating that profitable operations can not only support but also enhance
sustainability efforts, thereby fostering more balanced and strategic business approaches.

2. Cash Flow Management for Sustainability: The research offers specific insights into how various
types of cash flows impact sustainability performance, emphasizing the critical role of investing and financing
cash flows to enhance ESG outcomes. The study highlights the need for differentiated management approaches
for cash flow activities, recognizing that these flows may require distinct strategies to achieve desired
sustainability results. This understanding enables more targeted and effective financial planning to align with

long-term sustainability goals.

Suggestions
Suggestions for Business Organizations

Despite the growing emphasis on sustainable business practices among listed companies in the Stock
Exchange of Thailand, most organizations currently assess sustainability performance independently from core
financial metrics such as accounting net profit and cash flow activities. Traditional sustainability reporting often
highlights qualitative initiatives and ESG disclosures without integrating them into financial performance
frameworks. This practice limits the ability of firms to strategically align financial profitability with sustainability
outcomes. To address the gap identified in this study. Specifically, firms should:

1. Incorporate key financial indicators such as net profit and cash flow activities directly into
sustainability strategy assessments and reporting processes.

2. Monitor the moderating effects of investing and financing cash flows on sustainability outcomes,

using these financial activities as levers to enhance or support long-term ESG performance.
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3. Develop cross-functional management dashboards where financial performance indicators and
sustainability metrics are analyzed together, allowing for real-time adjustments to investment and financing

strategies to optimize both financial returns and sustainability objectives.

Suggestions for Investors (Stakeholders)
Investors focused on sustainable investment principles should use predictive tools that consider
environmental, social, and corporate governance factors. These tools can help assess business sustainability

by observing trends in accounting net profits and the management of corporate cash flows.
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Abstract

This study investigates the influence of Chief Executive Officer (CEQO) characteristics on the
Environmental, Social, and Governance (ESG) performance of firms listed on the Stock Exchange of Thailand
between 2019 and 2023, based on 610 panel observations. Drawing on agency theory, stakeholder theory,
and upper echelons theory, alongside insights from critical mass theory, the research examines how CEO
attributes, including gender, age, tenure, postgraduate education, and academic field, relate to ESG outcomes.
The analysis employs both panel data regression, using fixed and random effects models, and logistic
regression to assess the likelihood of firms being listed under SET’s Thailand Sustainability Investment (THSI)
or ESG Ratings. Secondary data were collected from annual reports, corporate websites, Refinitiv Workspace,
and SETSMART databases. The results reveal that firms led by female CEOs exhibit significantly higher ESG
performance, with an average increase of 2.81 points in overall ESG score and a 10.62-point increase in
governance, affirming the critical mass theory that supports the positive impact of gender diversity in executive
leadership. CEO age and tenure are positively associated with various ESG dimensions, indicating that
experienced leadership enhances strategic integration of sustainability practices. In contrast, CEO duality is
negatively associated with overall ESG performance, with a decline of 2.32 points, suggesting governance risks
associated with power consolidation. CEO shareholding shows mixed effects across ESG dimensions.
Furthermore, CEOs holding postgraduate degrees or business-related academic qualifications are linked to
improved social performance. This study provides the first empirical evidence on the relationship between CEO
characteristics and ESG performance in Thailand. The findings contribute to the literature on leadership and
sustainability in emerging markets and offer practical implications for executive recruitment and corporate

governance reform.

Keywords: CEO Characteristics, ESG performance, Corporate governance, Gender diversity, Sustainability

practices

Introduction

In recent years, environmental, social, and governance (ESG) performance has become a key indicator
of sustainable business practices (Kocmanova et al., 2016). Stakeholders increasingly evaluate firms not only
by financial metrics but also by their environmental responsibility, social contributions, and governance integrity.
Within this shift, the Chief Executive Officer (CEQO) plays a pivotal role in shaping corporate direction and
values. Previous studies suggest that a CEQ’s characteristics, including values, leadership style, and decision-
making preferences, can significantly influence ESG outcomes (Cha et al., 2019; Lopatta et al., 2022). In the

Thai context, where ESG awareness is rising and regulatory frameworks are evolving (Chaloemvivatkit &
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Jaikengkit, 2020; The Stock Exchange of Thailand (SET), 2023) has introduced ESG-related indices such as
the Thailand Sustainability Investment (THSI) and ESG Ratings to promote sustainable reporting practices
among listed firms (SET, 2023). Therefore, examining how CEO attributes impact ESG performance is
particularly timely and essential.

Thailand’s ESG landscape has gained increasing attention in recent years, driven by both global
sustainability movements and domestic regulatory efforts. For instance, The Stock Exchange of Thailand (SET),
2023 reported a rise in ESG investing, reflecting growing awareness among investors and the public (SET,
2023). Nevertheless, ESG integration across companies remains uneven, with disparities observed
in governance standards, environmental initiatives, and social responsibility programs. The Thai government
has introduced frameworks such as composite indices to assess the ethical and operational performance of
state-owned enterprises (Chaloemvivatkit & Jaikengkit, 2020), but adoption in the private sector is still evolving.
Given these dynamics, internal factors such as the leadership and personal attributes of the Chief Executive
Officer (CEO) may play a pivotal role in driving ESG strategies. Understanding how CEO characteristics relate
to ESG outcomes is therefore essential for informing both corporate practice and public policy in the Thai
context.

Companies increasingly recognize that integrating ESG considerations into corporate strategy
is essential not only for enhancing long-term sustainability but also for improving reputation and attracting
investment (Hamdi et al., 2022). In Thailand, where ESG practices have gained momentum through policy
support and market mechanisms, such as ESG ratings and sustainability disclosure initiatives led by the SET
(SET, 2023), the role of leadership remains underexplored. This study addresses that gap by providing empirical
evidence on how CEO attributes influence ESG performance in Thai listed firms. The findings are expected to
offer meaningful implications for executive selection, support the development of context-specific governance

policies, and strengthen ESG integration within the Thai business sector (Lopatta et al., 2022; SET, 2023).

Aims

The objectives of this study were

1. To examine the relationship between CEOQO characteristics, including gender, age, tenure, and
educational background, and the environmental, social, and governance (ESG) performance of companies
listed on the Stock Exchange of Thailand.

2. To analyze the influence of CEO power on ESG performance, with a focus on the dual role of CEO
and board chairperson as well as the level of CEO shareholding.

3. To provide policy implications for executive selection and corporate governance practices that

promote ESG performance in the Thai context.

Literature Review

Introduction to ESG Importance in Corporate Governance

The significance of environmental, social, and governance (ESG) factors has grown markedly in the
global business landscape, driven by increasing awareness among investors, regulators, and the public of the

broader impacts of corporate activities. ESG metrics are now key indicators of a company’s sustainability and
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ethical performance. Academic research has increasingly examined the drivers and outcomes of ESG practices,
identifying both internal factors, such as governance structures, organizational culture, and leadership traits,
and external influences, including regulatory pressure, stakeholder expectations, and industry norms.

Influence of Internal and External Factors on ESG Performance

Research shows that both internal and external factors are vital in influencing a firm's ESG
performance. Strong governance and a supportive culture promote accountability, transparency, and
responsible practices. Externally, regulations enforce sustainability compliance, while stakeholder expectations
drive firms to go beyond legal requirements to gain social legitimacy. Studies have shown that factors like the
age of the company and earnings per share positively correlate with the extent and quality of sustainability
reporting, suggesting that more established companies might have better resources and motivations to engage
in ESG reporting (Ahmad et al., 2021).

CEO Attributes and Their Impact on Sustainability

The role of Chief Executive Officers (CEOs) in shaping a company’s ESG performance is particularly
notable. CEO attributes, including age, gender, education, and tenure, have been widely studied for their impact
on corporate sustainability practices. CEOs personally committed to sustainability are often proactive in
embedding these issues into corporate strategy. Although previous research has examined the broader effects
of CEO characteristics on financial returns, innovation, and risk management, their specific influence on ESG
performance, particularly in emerging markets like Thailand, remains underexplored (Han et al., 2019; Wagner
& Fischer, 2024). This gap offers a valuable opportunity to explore how leadership traits inform effective ESG
strategies.

Thai Context and Research Gap

While ESG-related studies have expanded globally, limited attention has been given to Thai-listed
firms. Specifically, no empirical research has yet explored how CEO characteristics affect ESG performance in
the Thai context. This study aims to address this gap by analyzing firms operating in Thailand.

Detailed Examination of CEO Characteristics on ESG Performance

Gender Influence on Strategic Thinking Research consistently shows that CEO gender significantly
influences strategic decisions, particularly regarding ESG responsibilities. Female CEOs are more likely than
male counterparts to prioritize ethics, sustainability, and stakeholder engagement, aligning with studies that link
female leadership to improved ESG performance (Huang et al., 2023; Yahya, 2025; Al-Shaer et al., 2024;
Jarboui et al., 2025). This tendency is often attributed to inclusive and empathetic leadership styles, which
promote environments supportive of sustainable practices.

Age and Experience Informing ESG Strategy The age of a CEO often reflects a level of experience
and maturity that influences corporate direction and strategy, particularly in the realm of ESG. Older CEOs are
likely to promote better ESG outcomes, a phenomenon supported by several studies which suggest that with
age comes a more comprehensive and sustainable approach to ESG issues (Huang et al., 2023; Jarboui et
al., 2025). These CEOs’ decisions tend to be more circumspect and sustainability-focused, driven by
accumulated experience that informs a long-term view essential for effective ESG management. This is also
supported by critical mass theory, which posits that a sufficient representation of leaders with sustainability

orientation is necessary to drive meaningful change (Al-Shaer et al., 2024).
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Tenure and Sustainability Initiatives CEO tenure is indicative of their familiarity with the company’s
operational, cultural, and strategic dynamics, which can significantly impact the sustainability of ESG policies
and practices. Longer tenure allows CEOs to better understand and integrate ESG strategies that are congruent
with the company’s specific environmental and organizational contexts. Research by Huang et al. (2023)
suggests that CEOs with longer tenures are capable of more effectively implementing ESG strategies tailored
to their companies’ needs. Similarly, studies by Yahya (2023) and Abdullah et al. (2024) have found that longer
tenure correlates with more consistent and effective ESG reporting and management, underlining the role of
experienced leadership in fostering sustainable corporate practices.

Educational Background and ESG Competence The educational background of a CEO plays
a critical role in their ability to strategize and implement effective ESG measures. CEOs educated in fields
related to sustainability, such as environmental science or social sciences, or those who have pursued
advanced degrees like an MBA or engineering, are often better equipped to enhance ESG performance. For
instance, Garcia-Blandon et al. (2019) found that CEOs with engineering backgrounds are particularly proactive
in promoting ESG initiatives. Furthermore, Ulinnuha et al. (2024) observed that CEOs with degrees from
prestigious universities exhibit a higher propensity for detailed ESG disclosure, suggesting that high-caliber
education enhances a CEQO’s capability to manage complex ESG issues effectively.

Impact of CEO Shareholding and Corporate Governance on ESG the extent of CEO shareholding
reflects their alignment and stake in the company’s long-term outcomes, influencing their motivation to
implement sustainable and responsible management practices. Research suggests that CEOs with substantial
equity stakes are generally motivated to prioritize long-term sustainability over short-term financial gains. This
alignment with long-term goals is presumed to enhance the company’s overall ESG performance, as CEOs
with significant stakes have a vested interest in the sustained success and reputation of the company (Abdullah
et al., 2024). However, findings in prior studies are not entirely consistent. For example, Garcia-Blandon et al.
(2019) report a positive association between CEO shareholding and ESG performance, while Abdullah et al.
(2024) identify mixed or even negative effects in certain governance contexts. These conflicting findings suggest
that the relationship between CEO shareholding and ESG performance may be contingent upon firm-specific
or institutional factors, which warrants further empirical investigation. However, it is crucial to differentiate the
effects of shareholding from the impacts of governance structures such as CEO duality.

CEO duality, where the CEQO also holds the position of board chair, can impact ESG performance
negatively by consolidating too much power in one individual’s hands. This concentration of power can reduce
the independence required in governance structures, potentially leading to conflicts of interest and diminishing
ESG transparency and accountability. The dual role may hinder the board’s ability to perform its supervisory
functions effectively, leading to governance decisions that might not fully consider or prioritize ESG objectives
(Romano et al., 2020; Aydoému§ et al., 2022; Abdullah et al., 2024; Luo et al., 2024).

While CEO shareholding aligns leadership interests with long-term ESG goals, excessive power
concentration through CEO duality can pose risks. These dynamics indicate that although shareholder-aligned
CEOs may support positive ESG outcomes, the overall balance of executive power and governance structure

is crucial in shaping ESG performance.
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Theoretical Frameworks Supporting ESG Research

This study employs a robust multi-theoretical approach to dissect the relationship between CEO
characteristics and ESG performance. Agency theory suggests that while CEOs are expected to act in
shareholders’ interests, their personal characteristics can sometimes lead to conflicts of interest. Here, the
CEO's risk preferences may differ from those of shareholders, affecting decision-making processes (Janggu et
al.,, 2014). Upper echelons theory suggests that CEOs’ values and cognition shape strategic choices and,
consequently, organizational outcomes. CEOs oriented toward sustainability are more likely to integrate ESG
into corporate strategy (Abatecola and Cristofaro, 2019). Critical mass theory further explains that when
a sufficient number of individuals from underrepresented groups, such as female executives, are present in
leadership, it can shift organizational behavior and foster more inclusive, ethical, and sustainability-oriented
decision-making (Al-Shaer et al., 2024). Lastly, stakeholder theory emphasizes considering all stakeholders in
decisions. This theory posits that CEOs who engage with and consider the broader impacts of their decisions
on stakeholders, including employees, customers, suppliers, and the community at large, are more likely to
pursue and uphold sustainable business practices, thus improving overall ESG performance (Wang, 2017;
Wieczorek-Kosmala et al., 2021).

To address the theoretical alignment of each CEO characteristic, this study synthesizes relevant

theories and links them systematically to the variables examined.

Table 1
Theoretical Alignment of CEO Characteristics and Supporting Theories

CEO Characteristic Supporting Theory Rationale

Concerns about power centralization and board
CEO duality Agency theory

independence
CEO shareholding Agency theory Reflects incentive alignment with shareholders
Gender, age, education, tenure Upper echelons theory, Personal attributes shape strategic direction

Critical mass theory

All characteristics (as affecting ESG)  Stakeholder theory Emphasizes accountability to all stakeholder groups

Implications of ESG on Corporate Performance and Strategy

As ESG factors gain prominence, they increasingly serve as a crucial component of corporate strategy,
influencing reputation and investor relations. Companies that are perceived as responsible and sustainable
often enjoy enhanced reputational benefits, which can translate into better financial performance due to
increased investor confidence and consumer support. Additionally, companies that are listed on ESG indices
are encouraged to continually improve their sustainability practices, which can further boost their market
performance by aligning investor and stakeholder interests with corporate strategies focused on long-term value
creation (Escrig-Olmedo et al., 2019; Zhan, 2023).

In summary, the literature on ESG performance underscores the significant role played by CEO

characteristics in shaping a company’s sustainability practices. However, despite the breadth of research, the
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nuanced ways in which specific CEO traits influence ESG outcomes, particularly in the context of emerging
markets, require further investigation. This review sets the stage for a detailed exploration of these dynamics,
providing a foundation for the hypotheses that follow in this study.

Hypothesis 1: Female CEOs are more likely to lead companies with higher ESG performance
compared to male CEOs.

Hypothesis 2: CEO age is positively related to the ESG performance

Hypothesis 3: CEO tenure is positively related to the ESG performance

Hypothesis 4: CEO educational background is positively related to the ESG performance Hypotheses
concerning CEO power

Hypothesis 5a: CEO shareholding is positively related to the ESG performance

Hypothesis 5b: CEO duality is negatively related to the ESG performance

Conceptual Framework

This study’s conceptual framework is informed by three key theoretical perspectives, namely agency
theory, stakeholder theory, and upper echelons theory, along with insights from critical mass theory. These
theories provide a foundation for explaining how CEO characteristics may influence ESG performance. Agency
theory states that CEOs may pursue goals that are not fully aligned with shareholders' interests due to personal
incentives or attributes, such as risk preferences or tenure, which can shape strategic behavior. Upper echelons
theory links observable characteristics of executives, including age and education, to organizational outcomes,
based on the assumption that such characteristics affect how decisions are made. Stakeholder theory takes
into account the broader set of parties affected by corporate actions and connects CEO decision-making to the
degree of consideration given to non-shareholder groups. Critical mass theory focuses on demographic
composition within top management, suggesting that when a sufficient number of women are present in
leadership roles, their presence may influence boardroom dynamics and contribute to decisions that support
ESG objectives. Building upon these theoretical foundations, the conceptual framework is developed to illustrate
the hypothesized relationships among CEO characteristics, control variables, and ESG performance, as

delineated in Figure 1.
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Figure 1

Research Conceptual Framework
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Research Methodology

This study adopts a quantitative research design, utilizing panel data analysis to explore the influence
of CEO characteristics on the Environmental, Social, and Governance (ESG) performance of companies listed
on the Stock Exchange of Thailand (SET). The panel data methodology is selected for its capability to analyze
variations across both cross-sectional and time-series data, thereby offering a more comprehensive analysis
than purely cross-sectional studies.

Limitations of the Methodology

While the panel data approach offers advantages in controlling for unobserved heterogeneity across
firms, it presents certain limitations regarding causal inference. In particular, concerns about endogeneity may
arise due to omitted variable bias or reverse causality between CEO characteristics and ESG performance
(Greene, 2012; Wooldridge, 2010). Although this study does not formally test for endogeneity, for example,
through the use of lagged variables or instrumental variables, the researcher acknowledges these
methodological constraints and suggests that future research should employ more advanced econometric
techniques to strengthen causal interpretations.

Data Diagnostics

Prior to analysis, data quality was assessed by checking outliers (via standardized residuals),
multicollinearity (VIF), and autocorrelation (Durbin-Watson). All tests confirmed the robustness and validity of
the regression model. Multicollinearity was tested using VIF, where a value below 10 is generally acceptable
(Guijarati & Porter, 2009). The Durbin-Watson statistic was used to check for autocorrelation, with values
between 1.5 and 2.5 considered acceptable (Gujarati & Porter, 2009).

Sample Description

The sample includes all firms listed on the Stock Exchange of Thailand (SET) from 2019 to 2023,

encompassing both financial and non-financial sectors. The study employs purposive sampling, including only
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firms that disclosed ESG data during the 2019 to 2023 period. This approach is consistent with the research
objective, which aims to examine the impact of CEO characteristics on ESG performance. The final sample
includes a total of 610 observations. Financial sector companies are included to provide a comprehensive
analysis across different regulatory and accounting landscapes, reflecting a holistic view of the ESG trends and
sustainability practices within the Thai corporate sector. This period is specifically chosen to capture the
dynamics of recent shifts in ESG investing and the increasing emphasis on sustainable business practices
across all sectors of the Thai economy.

Data Collection

ESG performance data will be sourced from the Refinitiv Workspace database, which provides
extensive ESG ratings based on a range of environmental, social, and governance indicators. These ratings
offer a holistic view of a company’s sustainability efforts. Data concerning CEO characteristics, specifically
gender, age, tenure, educational background, and influence, will be collected from the annual reports and
corporate websites of the companies. To ensure accuracy and comprehensiveness, this data will be cross
validated with information from additional databases such as SETSMART. Firms with incomplete data, such as
missing ESG scores or unavailable CEO profiles, were excluded from the final sample to maintain data
consistency and reliability in the analysis.

Data Description

This study employs secondary data from credible sources. ESG scores are collected from Refinitiv
Workspace (LSEG, 2023), based on 186 standardized indicators across environmental, social, and governance
pillars, each scored from 0 to 100. CEO characteristics, such as gender, age, tenure, education, field of study,
shareholding, and duality, are manually gathered from annual reports and official websites, and verified with
SETSMART. Control variables, including firm size, ROA, and firm age, are obtained from SET financial
databases. Industry classification follows Purwantini et al. (2023), reflecting ESG-related regulatory and societal
pressures.

Control Variables
To account for potential confounders, control variables at the firm level, including size, profitability, age, and
sustainability-conscious industry sector, will be included in the analysis. These controls help isolate the effect
of CEO characteristics on ESG performance from other influencing factors. These variables reflect firm-specific
characteristics that may influence the relationship between CEO attributes and ESG outcomes. Controlling for
them helps reduce confounding bias and improves the precision of causal inference.

Data Analysis

Building on the conceptual framework, the analysis will proceed with panel data regression models to
explore the hypothesized relationships. Both fixed effects and random effects models are considered to account
for unobserved heterogeneity across firms and time. Given the structure of the data and the theoretical rationale,
the fixed effects model is ultimately selected to control for firm-specific characteristics that are constant over
time (Wooldridge, 2010; Baltagi, 2005), ensuring the reliability and validity of the estimated coefficients. In
addition, logistic regression is employed to analyze the binary dependent variable (RatingsListed), which
indicates whether a firm is included in the SET’s Thailand Sustainability Investment (THSI) list (1 = listed, 0 =

not listed). All statistical analyses are performed using IBM SPSS Statistics. The model choice is further
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supported by the results of the Hausman test, which compares the consistency of the fixed and random effects
estimators. The test yields a chi-square statistic of 14.23 with a p-value of 0.046, indicating a statistically
significant difference between the two estimators. Consequently, the fixed effects model is deemed more
appropriate for this study.

Regression Model Specification

The regression model is specified as follows:

ESG, = O, + B1Gender“ + BzAge,,t + B3Tenure“ + B4PostgradEdu,Jt + BsRe/evantField,l, + Be
Shareholding,, + B;Duality,, + BsSize,, + BeROA,, + BioFirmAge,, + By Sustindustry,, + €,

Where:

«; is the constant specific to company i and does not change over time,

ESG;, represents the ESG performance of company i at time t. The ESG performance includes:
The ESG overall score (ESGOverall), ranging from 0 to 100, provides a comprehensive assessment of the
company’s sustainability practices. The E score (E), focusing on environmental aspects, scored from 0 to 100.
The S score (S), detailing social responsibility, also scored from 0 to 100. The G score (G), reflecting
governance practices, scored from 0 to 100. The THSI/ESG Ratings Listed (RatingsListed), a binary indicator
where ‘0’ signifies not listed and ‘1’ indicates a listing based on SET Thailand Sustainability Investment criteria
from 2019 to 2022 and on SET ESG Ratings in 2023,

Gender,, is the gender of the CEO (1 = Female, 0 = Male) of company / at time ¢,

Age;, is the age of the CEO in years of company i at time {,

Tenure,, is the duration in years that the CEO has held their position of company / at time ¢,

PostgradEdu;, indicates if the CEO has a postgraduate degree (1 = Yes, 0 = No) of company i at time ¢,

RelevantField,, indicates if the CEO studied in a relevant field (1 = Business Administration/
Engineering, 0 = Other) of company i at time {,

Shareholding;, is the percentage of company shares held by the CEO of company i at time {,

Duality,, indicates if the CEO also holds the position of the board chair (1 = Yes, 0 = No) of company
i at time t,

Size,, is the natural logarithm of total assets of company i at time ¢,

ROA,; (Return on Assets) is calculated as net income divided by total assets of company / at time ¢,

FirmAge,, is the number of years since the company was established of company i at time ¢,

Sustindustry,, is a binary variable indicating if the firm is in a sustainability-conscious industry (1 =
Yes, 0 = No) of company i at time ¢, and

&, is the error term.

This model structure allows for a detailed analysis of how various CEO characteristics and other firm-

specific factors influence ESG performance across different time periods and industry contexts.

Results
Table 2 outlines the descriptive statistics for the variables used in our regression analysis, illustrating
a range of ESG performances across Thai listed firms. The overall Environmental, Social, and Governance

(ESGOverall) score averages 56.15, with a standard deviation of 13.74, suggesting moderate but varied



MInuInITIiariuaiunyilia 19 16 atuf 2 nangnaw - funay 2568

engagement in sustainability practices. The governance score (G) is notably the lowest at 48.68, indicating
diverse governance practices. In contrast, the social score (S) is higher at 62.28, reflecting more consistent
outcomes in workforce management and community engagement. The environmental score (E) averages 50.31,
showing significant disparities in environmental management. These results highlight variability, particularly in
environmental and governance scores, pointing to the need for targeted improvements. A significant proportion
of observations, with an average of 0.84 for RatingsListed, meet the SET Thailand Sustainability Investment
criteria, signaling a robust engagement with sustainability standards. The dataset also includes demographic
details on leadership, with the presence of female CEOs noted, alongside data on CEO Tenure and Age, which
provide insights into the range of leadership experience and generational diversity. Information on firm Size
and FirmAge shows a mix of both large, established companies and smaller, newer entities. Additionally, the
average return on assets (ROA) offers a perspective on financial performance, complementing the sustainability
data. This comprehensive set of statistics provides a vital baseline for understanding how various leadership

and corporate attributes impact sustainability practices among firms in Thailand.

Table 2

Descriptive Statistics

Variables N Minimum Maximum Mean Std. Deviation
ESGOverall (0-100) 610 21.22 90.89 56.15 13.74
E (0-100) 610 3.06 94.18 50.31 20.89
S (0-100) 610 18.92 96.03 62.28 17.02
G (0-100) 610 10.99 85.38 48.68 17.49
RatingsListed (1 = Yes, 0 = No) 610 0.00 1.00 0.84 0.37
Gender (1 = Female, 0 = Male) 610 0.00 1.00 0.13 0.34
Age (years) 610 31.00 84.00 56.74 8.77
Tenure (years) 610 0.001 46.33 10.90 10.06
PostgradEdu (1 = Yes, 0 = No) 610 0.00 1.00 0.80 0.40
RelevantField (1 = Yes, 0 = No) 610 0.00 1.00 0.78 0.41
Shareholding (%) 610 0.00 0.60 0.05 0.10
Duality (1 = Yes, 0 = No) 610 0.00 1.00 0.33 0.47
Size (log of total assets) 610 7.18 15.32 10.82 1.80
ROA (%) 610 -0.20 0.37 0.05 0.06
FirmAge (years) 610 1.00 111.00 36.64 17.84
Sustindustry (1 = Yes, 0 = No) 610 0.00 1.00 0.58 0.49

Table 2 presents the results of regression analyses. Models 1 through 4 apply multiple linear
regression analysis, as their dependent variables, ESGOverall, E, S, and G scores, are continuous in nature,
and Model 5 employs logistic regression since its dependent variable, RatingsListed, is binary (1 = listed, 0 =
not listed).

The regression analysis undertaken provides critical insights into the effects of CEO characteristics on
the ESG performance of firms listed on the Stock Exchange of Thailand from 2019 to 2023. This analysis not

only tested the proposed hypotheses but also offered a deeper understanding of how different aspects of CEO
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leadership influence ESG practices across the corporate landscape. As presented in Table 3, the analysis
reveals that female CEOs are significantly associated with higher ESG performance across all dependent
variables, providing strong support for Hypothesis 1. The positive and statistically significant relationship
extends to overall ESG (ESGOverall) scores, environmental (E), social (S), governance (G) components, as
well as the THSI/ESG Ratings Listed (RatingsListed). These findings indicate that gender diversity in top
executive roles plays a pivotal role in advancing sustainability across multiple dimensions. The consistent
strength of this association underscores the influential role of female leadership in promoting comprehensive
ESG initiatives and enhancing adherence to recognized sustainability standards, thereby reinforcing the
importance of inclusivity in corporate governance and strategic decision-making.

Consistent with Hypotheses 2 and 3, the analysis indicates that both the age and tenure of CEOs
exhibit strong correlations with different components of ESG performance. Specifically, CEO age is positively
correlated with the social (S) and governance (G) scores, as well as with the THSI/ESG Ratings Listed
(RatingsListed), suggesting that more experienced leaders are particularly effective in managing aspects of
social responsibility and governance. Notably, no significant effect of CEO age on the environmental (E) scores
was observed, indicating that the influence of age might be more constrained to social and governance aspects.
This finding may suggest that environmental initiatives require technical expertise, scientific knowledge, or
cross-functional strategies that are not necessarily linked to a CEQO's age or experience, but rather depend on
an organization’s structural capacity and operational capabilities. Similarly, CEO tenure shows a strong positive
relationship with overall ESG (ESGOverall) scores, governance (G) scores, and the THSI/ESG Ratings Listed
(RatingsListed), underlining the critical role of long-standing leadership in advancing comprehensive ESG
practices and adherence to recognized sustainability standards. However, like age, tenure does not significantly
impact the environmental (E) scores, which may suggest that other factors beyond the scope of CEO tenure
might play more pivotal roles in influencing environmental management practices within these organizations.
These findings support the theory that exzperienced leaders, equipped with a deep understanding of long-term
sustainability strategies, are instrumental in integrating and advancing effective ESG practices within their
organizations. The positive coefficients for age and tenure across these key areas highlight the importance of
maturity and extended leadership tenure in driving robust sustainability agendas, although their influence
appears less direct in environmental initiatives.

Hypothesis 4 received mixed support, as evidenced by the regression results. While CEOs with
postgraduate education and those who have studied in relevant fields demonstrated significant positive impacts
on specific ESG components, these effects varied. Particularly, their education background significantly
influenced the overall ESG (ESGOverall) scores and the social (S) scores, highlighting the importance of
specialized academic training and relevant professional experience in these areas. However, the effects were
less pronounced or not significant in the environmental (E) and governance (G) scores, suggesting that the
impact of educational background may be more substantial in certain aspects of ESG performance than others.
This outcome underscores the nuanced role that specialized academic training and relevant professional
experience play in enhancing a leader’s ability to effectively manage and implement ESG initiatives.

The mixed results observed for CEO shareholding align partially with Hypothesis 5a, which suggested

that shareholding would be positively related to ESG performance. While the data indicated a positive impact
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on the social and governance scores, the overall influence on ESG performance was less pronounced than
expected. This suggests a complex relationship between financial stake and sustainability outcomes,
highlighting that while shareholding can motivate CEOs towards ESG improvements, other factors may
moderate this effect. Conversely, Hypothesis 5b concerning CEO duality was clearly supported, with significant
negative impacts observed on overall ESG (ESGOverall) scores, the social (S) scores, and the THSI/ESG
Ratings Listed (RatingsListed), but not explicitly on governance (G) scores as initially anticipated. This finding
refines governance theory advocating separation of powers, showing that CEO duality primarily harms broader
ESG performance (ESGOverall) and social aspects, not just governance, thus supporting the hypothesis that
excessive power consolidation undermines sustainability outcomes.

The statistical robustness of the models is evidenced by R-squared values, which range from 14% to
60%, illustrating the considerable variance in ESG scores explained by CEO characteristics. This robustness
underscores the significant impact of leadership traits on corporate sustainability. Diagnostic tests further
validate the models, with low multicollinearity and minimal autocorrelation among the variables, reinforcing the

reliability of the findings.

Table 3

Results of Multiple Linear Regression Analysis

Model 1 Model 2 Model 3 Model 4 Model 5
Variables ESGOverall E S G RatingsListed
B B B B B S.E.  Odds Ratio (95: % Cl)
Intercept 2.45 -41.12 -12.83 33.12 -9.76 - -
Gender 2.81* 5.56*** 3.18* 10.62*** 1.86** 0.736 6.422 (1.518 - 27.163)
Age 0.01 0.05 0.18** 0.36™* 0.06™** 0.015 1.057 (1.026 - 1.089)
Tenure 0.10** 0.07 0.09 0.27*** 0.1** 0.028 0.906 (0.858 — 0.957)
PostgradEdu 4.30*** 1.96 5.48*** 4.51* 2.49** 0.364 12.011 (5.880 - 24.535)
RelevantField 1.76 0.33 5.01** 0.2 2.03** 0.507 7.620 (2.822 - 20.576)
Shareholding 0.09* 0.06 0.25*** 0.21** 0.03 0.021 1.028 (0.986 - 1.071)
Duality -2.32** -0.37 -3.32** -1.62 -1.23** 0.380 0.291 (0.138 — 0.614)
Size 4.47+ 7.44* 5.06*** 0.55 0.49** 0.123 1.630 (1.280 — 2.075)
ROA 0.02 0.3** 0.25** 0.28** 0.14** 0.023 1.146 (1.097 — 1.198)
FirmAge 0.01 0.11** 0.1*** 0.05 0.02** 0.008 1.019 (1.004 — 1.035)
0.469 46.028 (18.357 —
SustIndustry 5.01** 9.78** 3.93** 8.55%* 3.83**
115.412)
R-squared 0.358 0.496 0.479 0.14 0.602 - -
VIF <2 <2 <2 <2 <2 - -
Durbin-Watson 1.874 1.868 1.868 1.976 - - -
Cook’s Distance 0.002 0.002 0.002 0.002 - - -
Hosmer & Lemeshow - - - - 0.927 - -
Std. Residual - Mean 0 0 0 0 0 0 0
N 610 610 610 610 610 - -
Fixed Effect Included

Note. *** | ** 'and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
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The results of this study provide strong support for the proposed hypotheses, affirming the critical role
of CEO characteristics in shaping ESG performance. Notably, the analyses reveal the positive influences of
gender diversity, age, tenure, and educational background on various ESG outcomes, emphasizing how
strategic leadership can enhance corporate sustainability efforts. Additionally, the findings highlight the
importance of establishing robust governance frameworks to address the challenges posed by CEO duality,
which could undermine ESG performance. This comprehensive understanding enriches the discourse in
corporate governance, pointing to the essential structures and leadership qualities necessary for fostering
sustainable business practices. In conclusion, the study delineates the pivotal influence of distinct CEO
attributes on enhancing ESG outcomes, contributing valuable insights into the dynamics of effective leadership

and governance in advancing sustainability within the corporate sector.

Conclusions and Discussion

Summary of Key Findings

This study examines the influence of Chief Executive Officer (CEQO) characteristics on the
Environmental, Social, and Governance (ESG) performance of firms listed on the Stock Exchange of Thailand
between 2019 and 2023, using 610 observations. Based on a panel data analysis with fixed effects, the study
finds that CEO gender, age, tenure, postgraduate education, and academic field are significantly associated
with ESG outcomes. Notably, female CEOs tend to be associated with higher ESG performance overall,
particularly in the governance dimension. CEO age and tenure also show positive relationships with ESG
performance, while CEO duality is linked to lower ESG outcomes. Additionally, CEOs with postgraduate degrees
and business-related academic backgrounds are associated with better environmental and social performance.
Unlike prior studies that primarily focused on Western markets, this study provides empirical evidence from an
emerging economy, Thailand, offering new insights into how CEO attributes influence ESG outcomes within a
distinct institutional and governance landscape.

Interpretation in Theoretical Context

These findings provide empirical support for both agency theory and stakeholder theory. Consistent
with agency theory, older and long-tenured CEOs may possess greater firm-specific knowledge and a stronger
alignment with long-term sustainability goals (Jensen & Meckling, 1976; Bhagat et al., 2020). The positive
association between female CEOs and ESG performance aligns with stakeholder theory and critical mass
theory, which emphasize that gender diversity in leadership enhances responsiveness to diverse stakeholder
interests (Freeman, 1984; Konrad et al., 2008). This is further supported by Chen Fu et al. (2024), whose
systematic review confirms that female executives tend to promote stronger ESG practices. In contrast, the
adverse impact of CEO duality underscores concerns over power consolidation and weakened board oversight,
reinforcing findings from previous literature (Romano et al., 2020; Chen Fu et al., 2024). While postgraduate
education shows a significant association with social outcomes, its effect on the environmental dimension
remains limited, suggesting the influence of additional contextual or organizational factors not captured in the
current model. This aligns with the proposition of upper echelons theory, which posits that executives’
educational backgrounds influence how strategic decisions are made and shape overall organizational

outcomes (Hambrick & Mason, 1984).
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These theoretical interpretations, particularly in the context of an emerging economy, contribute to the
extension of existing frameworks by highlighting how CEO attributes affect ESG outcomes in non-Western
settings, where institutional and governance structures may differ from those in developed markets.

In summary, this study makes three key contributions. First, it provides the first empirical evidence
linking CEO characteristics to ESG performance in the context of Thailand, thereby filling a notable gap in the
literature. Second, it reveals context-specific patterns that are distinctive to emerging markets. Third, it
integrates multiple theoretical perspectives including agency theory, stakeholder theory, upper echelons theory
and critical mass theory to offer a multi-dimensional explanation of the CEO and ESG relationship.

Limitations of the Study

This study relies solely on ESG scores from Refinitiv Workspace, which may not fully capture the
breadth and depth of firm sustainability practices. The exclusive use of secondary data, primarily from Thai
sources, may also limit the generalizability of the findings to other contexts. Furthermore, not all CEO
characteristics show uniform effects across the three ESG dimensions. For example, CEO age and education
showed no significant impact on the environmental aspect, suggesting the influence of unobserved mechanisms
or industry-specific dynamics.

Although CEO shareholding was not statistically significant in the logistic regression model, its
theoretical importance remains. Under agency theory, executive ownership is expected to align managerial
incentives with shareholder interests. However, in firms with concentrated ownership structures, such as many
Thai listed companies, the effect of CEO shareholding may be limited. This suggests a need for further
investigation in future research.

Recommendations for Future Research

Future research should investigate the mechanisms through which CEO traits influence ESG
outcomes. For instance, the relationship between female CEOs and higher ESG performance may be mediated
by enhanced board diversity or stakeholder engagement processes. Mixed-method studies, incorporating
qualitative data such as interviews, could provide deeper insights into organizational dynamics. Expanding the
range of ESG data sources or employing composite indicators may improve measurement robustness.
Additionally, cross-industry or regional comparisons may reveal contextual factors that influence the CEO-ESG
relationship, thereby strengthening theoretical understanding and practical relevance for corporate governance
in emerging markets.

Moreover, future studies may adopt advanced econometric techniques such as Two-stage Least
Squares (2 SLS) to address potential endogeneity concerns inherent in observational data. Additionally,
developing new conceptual frameworks that incorporate moderating variables such as industry characteristics
could further enrich the understanding of how CEO traits interact with organizational and contextual factors in

shaping ESG outcomes.

Suggestions
To strengthen the practical relevance and clarity of the study’s implications, the recommendations are
categorized into three areas: policy-level, organizational-level, and research-oriented, with clear links to

empirical findings and relevance to the Thai context.
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Academic Implications

1. Promote gender diversity in executive leadership through corporate governance codes, supported
by the empirical finding that female CEOs are positively associated with ESG performance, especially in the
governance dimension.

2. Mandate separation of CEO and board chair positions, particularly in listed firms, to mitigate the
risks of power concentration, consistent with the finding that CEO duality has negative associations with ESG
outcomes.

3. Encourage regulators (e.g., SEC Thailand) to integrate ESG-specific structures in corporate
governance frameworks, such as requiring a designated ESG committee, especially when the CEO holds dual

roles.

Practical or Policy Recommendations

1. Link executive compensation schemes to ESG performance, addressing the limited effect of CEO
shareholding in concentrated ownership structures.

2. Strengthen board independence and diversity to improve ESG oversight, in line with the governance
benefits observed under female leadership.

3. Enhance ESG data transparency and comparability by incorporating multiple indicators beyond
Refinitiv Workspace, including Thai-specific ESG metrics such as THSI ratings.

4. Foster an ESG-driven organizational culture, particularly in family-owned or traditional firms, to

bridge the implementation gap.

Suggestions for Future Research

1. Investigate moderating effects such as organizational culture or ethical climate that may explain why
CEO tenure or education level shows no significant effect on the environmental (E) dimension.

2. Explore stakeholder engagement mechanisms under female Ileadership that could drive
improvements in ESG, especially in emerging markets like Thailand.

3. Conduct comparative studies on family ownership, industry effects, and cultural norms to expand

the contextual understanding of CEO traits and ESG relationships in the Thai context.
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Abstract

The research on the behavior and decision-making processes of solo travelers in Thailand aims to
compare behavioral patterns among different types of solo travelers and identify factors influencing decisions
to travel, which is a quantitative research, a survey questionnaire was administered to a sample of 400 solo
travelers in Thailand. Hypotheses were tested using Structural Equation Modeling (SEM).

The results of the research were classified by solo traveler type, revealed the following: 1) Introvert
Solo Travelers, 60.15% had undertaken 1-3 solo trips, and 42.11% exhibited flexible or uncertain travel dates;
2) Extrovert Solo Travelers, 49.79% had embarked on 1-3 solo trips, with 43.98% traveling opportunistically
or without fixed schedules; and 3) 88.46% of Guide Solo Travelers had taken 1-3 solo trips, while 42.31%
preferred weekend travel (Saturday-Sunday). Across all three solo traveler segments (Introvert, Extrovert, and
Guide), the desire for independence emerged as a key factor influencing travel decisions, with mean
independence scores of i =454, i =4.65, and i = 4.73, respectively. These findings offer actionable insights
for tourism operators to develop targeted products and services that cater to the specific needs and preferences

of these distinct solo traveler groups.

Keywords: Solo traveler, Solo traveler behavior, Solo traveler decision-making process, Factors influencing

the solo traveler decision
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Abstract

This research has the objective to 1) Study the factors influencing the online furniture purchasing
behavior of service users and 2) compare the level of value acceptance according to the purchase intention of
different age groups. The study applied the Value-Based Adoption Model (VAM), integrating concepts
from technology diffusion and value acceptance theories. study employed a convenience sampling method to
recruit 406 participant who have used online furniture purchasing services in Bangkok metropolitan and its
vicinity. The sample was divided by gender and age to answer the test. Distribute online questionnaires using
Google Form to those who use or have used online furniture purchasing services in Bangkok and its vicinity.
The method of reaching the sample group was to publish online questionnaires through various online channels,
including Facebook groups, Line OpenChat, groups interested in home decoration furniture, marketplace,
including posts on pages or groups related to online furniture purchasing and analyzed the data using
a structural equation model.

The research results 1) Factors influencing online furniture purchasing behavior of service users were
found to be different age groups of service users. There is a level of acceptance of values according to the
purpose of service users. The age range from 18-44 years gives more importance to every factor than other
age groups and 2) Factors that affect the level of acceptance of value according to the intentions of service
users. It was found that perceived value and brand trust affects the level of acceptance of value according to

the intentions of service users statistically significant.

Keywords: Platform, Electronic Word of Mouth (e-WOM), Perceived value, Purchase intention
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Abstract

This study aims to synthesize the components of integrated eco-community indicators by examining
their development in Thailand across three levels: town, industrial, and community. A qualitative research
design was employed, using documentary research methods to analyze secondary data sources. Documents
were selected based on Scott's (2006) criteria and included materials obtained from official websites and
publications of government agencies and state enterprises directly responsible for the development of
eco-community indicators. These agencies include the Department of Climate Change and Environment,
the Industrial Estate Authority of Thailand, the Department of Industrial Works, the Department of Local
Administration, the Community Development Department, the National Housing Authority, and the Community
Organizations Development Institute (CODI). In total, 12 documents were selected for analysis.

The findings reveal an integrated framework of eco-community indicators comprising five key domains
and 37 components: 1) economic (4 components), 2) social (10 components), 3) environmental (7 components),
4) physical (5 components), and 5) governance and management (11 components). This synthesized
framework presents significant implications for both government agencies and local communities. It provides
a foundational guideline for the contextual development of eco-community indicators and supports community

preparedness for transitioning toward sustainable, livable cities aligned with industrial development objectives.

Keywords: Eco town, Eco industrial, Eco community, Indicator components
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Abstract

This case highlights the study of Modern Steel Company, a manufacturer of steel building products
located in Yangon, Myanmar. The scope of this study focuses on the purlin production line since it is the main
product as the highest production tonnage among all the products. The company faced an issue with a high
scrap rate on its purlin production line. The current scrap rate was 3%, exceeding the target rate of 1%.
This problem disrupted manufacturing efficiency and effectiveness and led to increased unnecessary costs.
The 3% scrap rate corresponded to approximately 22 tons of raw materials over nine months, resulting in
a loss of 33 million Myanmar Kyat (MMK).

The Lean Six Sigma methodology, using the DMAIC approach, helped the organization identify the
problem. Data were collected over a nine-month period from the actual workplace. After using quality tools to
analyze the problem, the root causes contributing to the scrap were identified as follows: Lack of dimensional
specifications for the positioning of guides and rollers in the machine adjustment manual, Absence of a guiding
device between the cutting station and the roll forming station, A machine design with a 1500 mm. distance
between the cutting station and the roll forming station, Limited length of raw material batches and No regular
calibration of the rotary encoder.

After that, effective solutions were developed through a brainstorming session with production
stakeholders and by implementing control strategies to prevent future scrap occurrences. The study
demonstrated a significant achievement: the scrap rate decreased to 1%, as targeted. This result clearly shows
that the DMAIC methodology not only reduced the scrap rate but also sustained the improvements and

enhanced operational productivity.

Keywords: Lean six sigma, DMAIC, Scrap reduction, Manufacturing

Introduction

This paper is a case study of Modern Steel Company which is a manufacturer of steel building
products. The company was established in 2016 in Myanmar and factory located at Thalia Special Economic
Zone (TSEZ), Yangon, Myanmar. The company was backing and support of the region’s largest coated steel
and building products manufacturer that has been in the region since 1965, with over 2,300 employees in
a network of metal coating & painting lines and manufacturing factories across ASEAN. The company
manufactures steel building products that deliver form and function from classic corrugated roofs to the latest
cladding designs with 3D model, composite steel floor decking and light gauge steel structural components to
total design solutions services for steel building construction. Moreover, products of this company such as steel
panels for roof and wall cladding, metal floor decking, light gauge steel structural components and steel framings
can be found in homes & resorts, carparks, schools & offices, and factories & warehouses in Myanmar.

The company adds value for project owners, contractors, architects, and consultants in the local
construction industry by offering innovative products that help save time and money. It collaborates with
customers from the early stages of building design, enabling them to bring products to construction quickly

while ensuring cost-effectiveness and optimal use of resources.
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The products of company were produced by using the cold roll forming technique. This technique is
the continuous bending process of the metal strip through several pairs of rollers designed in sequence, the
strip going through as per the direction of the rollers rotating until obtaining the desired cross-sectional shape
(Paralikas et al., 2013). The cold roll forming process is a manufacturing process for metal products that enables
the production of high-quality outputs, reduces development time, enhances efficiency, and minimizes material
usage and costs (Wang et al., 2022)

Purlin can be regarded as the main product as the highest production tonnage among all the products.
Purlin was produced 687 tons as finished good as well as the highest scrap tonnage (22 tons) compared to
other products. Scrap is classified as defective output and is considered a component of the cost of poor
quality. The reduction of defects in delivered products has generated substantial benefits for the company
(GIRMANOVA et al., 2017).

By analyzing historical data for nine months, the author found that the purlin production process caused
the highest scrap rate which was 3%, as well as above the control target of Modern Steel Company. It is
resulting in a loss of 33 million Myanmar Kyat (MMK).

The company produces two types of purlins, such as C purlin and Z purlin, with various sizes from
100mm to 350mm and thicknesses from 1mm to 3mm, which are produced with a multifunctional automated
machine. The production line is operated by one machine operator with the support of two assistants. It consists
of major components such as an un-coiler, material feeding guides, material feeding or driving rollers, rotatory
encoder, hydraulic punching and cutting station, roll forming station, hydraulic system, PLC (Programming Logic

Control) system, HMI (Human Machine Interface) system, and run out table as shown on Figure 1.

Figure 1

Purlin Production Line

Hydraulic Punching & Cutting o

Rotatory encoder station o «'-\I
Roll forming station with electrical motor =
: driving 1 operator
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Un-coiler
—— -
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Hydraulic system PLC control

Raw Material \ Materials Flow > Finished Good

Note. From the Modern Steel Company

To remain competitive in the current steel building construction market, the company needs to develop
a competitive advantage by considering continuous improvement to reduce overall production costs.

Understanding possible hidden factors throughout the entire process is a fundamental requirement for achieving
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continuous improvement in business processes. Therefore, producing quality products and fostering

a continuous improvement mindset can strengthen the company’s competitiveness in the long term.

Aims

The objective of this case study is to reduce the scrap rate of purlins from 3% to 1%, in line with the
company’s target. This study demonstrates how the DMAIC methodology can be applied systematically.
The approach involves defining the problem, developing and executing a nine-month data collection plan,
analyzing the collected data to identify root causes, and implementing improvement actions along with a control

plan. Finally, similar problems in the purlin production process should be prevented from recurring in the future.

Literature Review

Nowadays, Lean principles and the Six Sigma approach have been integrated to help organizations
achieve process improvement and are called Lean Six Sigma (LSS). The LSS approach applies Lean concepts
to reduce waste and speed up processes, while the Six Sigma concept helps identify potential areas for
improvement by relying on data and facts and applying systematic thinking through the DMAIC steps (Smutkupt,
2022). Therefore, the LSS approach is used to systematically analyze the root causes of problems, identify
sources of variation, and reduce waste in manufacturing processes. Moreover, LSS is one of the most popular
tools used to help organizations succeed in improving their processes, thereby enhancing customer satisfaction
and achieving financial savings (E.V. et al., 2019). To deploy LSS, the five phases of DMAIC must generally
be followed: Define, Measure, Analyze, Improve, and Control. Implementing DMAIC ensures that organizations
can address the root causes of problems, enhance productivity and profitability, and apply the appropriate
process execution strategy (Soet, 2022).

LSS can be applied not only in manufacturing but also in service business such as education and IT.
Many researchers have applied LSS and DMAIC approach to address quality issues. For example, the study
by Soet (2022) demonstrates how processes can be streamlined and systematic thinking promoted to reduce
defects in coffee beans in Myanmar. By applying the five steps of DMAIC, the company successfully identified
the root causes of defects and enhanced its coffee production process, which in turn improved customer
satisfaction, lowered costs, and boosted profitability. After implementation, the defect rate significantly
decreased, dropping from 25.09% to 9.83%. The study of Oliver et al. (2019) reveals that applying LSS can
improve the grading process. The result shows that there was a significant reduction in grading cycle time

which directly addressed the instructor’s frustration.

DMAIC (Define-Measure-Analyze-Improve-Control) Methodology

The Six Sigma DMAIC framework serves as a structured approach for problem-solving and improving
products or processes. Most organizations adopt Six Sigma by first applying the DMAIC methodology
(GIRMANOVA et al., 2017). The Define phase aims mainly to construct the statement of the problem,
the objective of the project, and develop the goal of the project by ensuring that the project is focused on
a viable business problem or pain point. By clearly defining the problem, the scope of the project can be

narrowed down to increase focus on the focal point of the problem. The project charter, which is a written
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explanation of the present state of the process must be completed during the Define phase (Jacobson &
Johnson, 2006). Moreover, a project charter provides a detailed road map for a project, clearly defining the
problem to be solved, the expected outcomes, and the project's timelines (Erdil et al, 2018).

The Measure phase, as the second stage, involves collecting data to confirm and assess problems as
well as opportunities (Astini & Imaroh, 2021). It encourages people to make decisions based on data and fact.
In addition, the Measure phase is about clarifying the existing performance of the process and the degree of
providing the business requirements. Check sheet, observation, in-depth interview, and process flow chart are
the tools and techniques used at the Measure phase to evaluate possible causes.

Furthermore, the main task of the Analyze phase is to identify the possible root cause of the problem
and then track down the real root cause. In other words, the data gathered during the Measure phase will be
used to identify the fundamental cause that needs to be addressed. This is a data-driven approach to figuring
out what is causing the problem. Consequently, assuming the root cause without proper analysis leads to
making the wrong decision and exhibiting the problem. Applying the appropriate statistical tools and techniques,
such as Pareto analysis and Cause and Effect analysis can be done in this phase (Hessing, 2015).

The goal of the Improve phase is to identify and prioritize the list of improvements. In other words,
developing an implementation strategy, performing a pilot project, and assessing the solution's effectiveness.
More importantly, the Improve phase is to provide the differential diagnosis that is formulated for a real cause
in which outputs are truly a result of the inputs and not just a possible correlation that could happen by chance.
If one knows how the output changes with the inputs, one can adjust the input accordingly with a methodical
understanding of the process (Zebovitz, 2017). In addition, a variety of techniques and concepts are suitable
such as brainstorming and developing a reaction plan.

Control is the final phase, playing a crucial role in sustaining the improvements achieved in earlier
stages. Its main objective is to monitor and preserve the results gained throughout the Define, Measure,
Analyze, and Improve phases. Control entails defining metrics and standards to evaluate the success of
improvements, while also implementing systems to sustain, track, and enhance the new process over time.
The control phase also helps to highlight potential areas where changes might cause negative effects. Through
continuous monitoring and evaluation of the new process, organizations can promptly detect issues and
implement corrective measures before they escalate (Stern, 2023).

Smetkowska and Mrugalska (2018) stated that the Control phase examines the quality of the process
improvement made during the Improve phase. It also monitors the future state of the process to ensure that
deviations from the target are minimized and corrected before having a negative impact on the outcome of the
process.

Several researchers and practitioners have implemented DMAIC effectively and successfully. For
instance, Jirasukprasert et al. (2014). showed the achievement of improving the production process and product
quality of rubber gloves manufacturing with the implementation of the DMAIC technique of the Six Sigma
methodology. Defective leaked gloves were effectively decreased by roughly 50% after implementing process
improvement to eliminate variables in the present process. In addition, (Chartmongkoljaroen et al., 2019)
identified the problem as a high rate of resin defects in the modeling department of a jewelry manufacturer.

This problem has been successfully solved by applying DMAIC, such as analyzing and determining the source
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of the defective resin, improving the modeling process, and reducing the resin failure rate. Through the research,
the company has reaped the benefits of significantly increasing the number of single-printed resins from 17%
in 2018 to 42% at the end of Q2 2019, which has allowed the company to reduce defect rates of resin as well

as improve modeling processes.

Related Tools

Various quality tools are applied throughout DMAIC phases in this study and are explained as
followings. The check sheet is a basic and effective tool that comes in handy while working on Six Sigma
initiatives. It is a tool designed to simplify data collection for specific objectives and to present the results in
a clear format that can be easily transformed into useful information (Astini & Imaroh, 2021). Moreover, the
observation is usually done during the project's Measure phase, based on a fundamental understanding of the
process gained during the Define phase. A fundamental framework of observation must include what to observe,
when to observe, and how often to observe, which is to cover all control aspects of the process. The team of
observers is arranged according to the process's complexity, and all team members must be well informed on
the processes and framework for observation activities (Arumugam et al., 2012).

In-depth interviews with people involved in the process are one of the techniques used to collect data
and information about causes and their consequences (Chartmongkoljaroen et al., 2019). In-depth interviews
can provide additional information, making it easier to instantly select the most important facts (Guest et al,
2018).

A process flow is a tool that identifies the inputs, outputs, and various elements influencing a process.
It illustrates the sequence of products, documents, operator tasks, or administrative activities. Typically, process
flow serves as the foundation for improvement initiatives, helping to highlight unnecessary complexity,
duplication, or redundancy, while also providing insights and ideas for process enhancement (Salmon, 2017).
For instance, Kuaiteset al. (2020) demonstrated that using a process map made the entire workflow more
transparent, allowing delays, bottlenecks, and errors in the steps to be clearly detected.

A Pareto chart is a graphical tool for categorizing and organizing problems into categories depending
on the degree to which the problems have an effect. From the most important to the least important, rank the
problems. It aids in narrowing the breadth of the problem and increasing the emphasis on the problem that has
the greatest impact (Summers, 2006). Cause and Effect diagram is a problem-solving method that identifies
probable root causes. It is also known as the "Ishikawa or Fishbone diagram." It shows the links between all
of the variables and their outcomes. Cause and Effect diagram is also a useful tool for quality management
and problem-solving, such as identifying the causes of problems or failures in the existing process through
brainstorming, developing ideas, and receiving information from the team or other stakeholders
(Chartmongkoljaroen et al., 2019; GIRMANOVA et.al, 2017).

Brainstorming is one of the techniques in Improve phase for coming up with a lot of innovative ideas
in a short amount of time. It is high-intensity, fast-paced, and synergistic, resulting in a large number of ideas
that can be distilled down or channeled down to a smaller number of priority topics thereafter. When organizing
a brainstorming session, it is critical to spell out the actual issue. The ideas are categorized, rated, and follow-

up activities are agreed upon by the group after the meeting (Hessing, 2013).
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Daily performance review meetings can be used to address and discuss short-term operational
difficulties between department heads or managers and the teams that report to them. The common subjects
on the agenda include the "hot concerns" of the day, specific operational performance difficulties, or project
performance. Daily performance reviews force everyone to realize that the meeting is about active and quick
problem solving so that it is not passive listening (Kaplan & Norton, 2008).

Gemba walks are characterized as heading to the reality of the activity. "Gemba" is a Japanese word
that signifies "the real thing" or "the real place." The Gemba is the most crucial location for a team since it is
where the actual work takes place. Managers may find the Gemba walk to be a useful tool for identifying
process improvement opportunities and driving alignment throughout an organization. Regularly conducting
Gemba walks can have a number of benefits, including establishing stable relationships with employees who
do the work and create value; identifying problems and taking actions for continuous improvement much more
quickly; and clearly communicating goals and objectives, all of which can lead to increased employee
engagement (Nestle, 2013; Raut & Kumar, 2017).

In addition, the visual process management is the communication aid that effectively drives operations
and processes in real time. Graphical presentations, pictures, posters, schematics, symbols, transparencies,
and color coding are some of the most effective visual aids. These are effective strategies to interact with
others in order to prevent unpleasant situations and respond before they occur. The advantage of visual process
controls is that they provide the information quickly and easily to understand, which improves communication

and keeps the flow running smoothly and consistently (Parry & Turner, 2006).

Research Methodology

This study has applied DMAIC approach which includes Define phase, Measure phase, Analyze phase,
Improve phase, and Control phase. Under Define phase, the Purlin can be defined as main products of Modern
Steel company which is highest production tonnage (687 tons) as well as highest scrap tonnage (22 tons)
compared to other products. The goal of this research project was to reduce the scrap percentage from 3%
to 1% as per company target. The improvement project will focus on cold roll forming activities of purlin

production line. The detailed steps of each phase were conducted.

Define phase

The Define phase of this research focused on refining the problem of Modern Steel Company to
increase the emphasis on deficiency within the process or actual problem. The problem is defined as the defect
rate of the purlin production of 3% is higher than the control target rate of 1% that increase the cost of goods
sold (COGS). The project was focused on the cold roll forming activities of the purlin production line, which

included raw material feeding to the machine line until packaging and storage of finished goods.
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Table 1

Project Charter

Project Name Reduction of scrap rate of purlin production line

Problem Statement Scrap rate from purlin production was 3% and it is higher than the control target. The 3%
of purlin scrap which is equivalenced 22 tons of raw materials and it made loss 33 million
Myanmar Kyat (MMK).

Business Case Improve the spread margin to 30% of the revenue by reducing COGS which is cost of
scrap from the purlin production.
Spread margin = Revenue — Raw material costs

Goal Statement To reduce the scrap rate of purlin to 1% as per target of the company

Project Scope Focus on all the production steps of purlin production including raw material feeding to

machine line until packaging and storage of finished good products.

Table 1 illustrates the project charter which was developed to provide a better understanding of the
project by addressing the specific problem, sufficient impact on business, the boundary of the project, and the
expected result from the improvement project. The project charter is used to communicate key project details
to all concerned parties within the company, ensuring that the scope and objectives of the study are agreed

upon by everyone involved.

Measure Phase

Modern Steel Company found the high scrap rate at the purlin production line as the problem. To find
the root cause of the problem, the required data were collected from integrating sources, such as check sheets,
observations in the production facility, and in-depth interviews with stakeholders involved in the production
process, such as machine operators, production coordinators, quality controllers, maintenance technician, and
production supervisor. While conducting data collection, operational definitions of the required data and the
data collection process were developed and monitored by supervisors

Four different check sheets used in the production line to record the production-related data are
included Production time record, Finished goods record, Raw materials consumption, and Quality inspection
forms. Production time record is used to identify the uptime and loss time within the production activities, and
data were recorded daily by the machine operator. Finished goods record is used to collect the products
produced in accordance with the production orders and completion status of production orders. This record
was documented by the operator for each production order, and the production supervisor reviewed and
approved the recorded data. Raw materials consumption record is a scrap record from the production process,
in which the data were collected by the production coordinator for each raw material coil that was used for
production, and raw materials were issued by the production planner. Scrap can be classified based on the
effect of the products. Quality inspection form is a document used for the recording of inspections for product
quality. The operator and the production coordinator inspected the quality of the products at a specific frequency
as set by the quality control team, and data on the quality of the finished product were recorded with a quality

inspection. A quality inspection was carried out based on four key criteria, such as the standard dimension of
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the raw materials coil, the physical appearance of the raw materials coil, the standard dimension of the product,
and the physical appearance of the product.

Furthermore, the observation in the production facility is designed and carried out to understand the
actual actions that are carried out by stakeholders in the production process, and the observation includes the
practices of data recording, normal process routines, and problem-solving methods when issues occur.
Observation can reveal the gap between work instructions and actual process practices. Gaining insight into
this gap will aid in identifying the causes if stakeholders in the production process are not carrying out their
duties in accordance with the instructions provided. Observation in the production facility is carried out and
recorded on the observation form. An observation form is included to record the operation name, operator’s
name, name of machine line, which is observed, date of observation, and shift of operation, which is observed
and signed by the production supervisor as an acknowledgment for observation.

In-depth interview with stakeholders gives understanding of the details of actual practices in the
production process, the constraints within the production process, and the practices of countermeasures when
faced with problems of occurring scraps during the time of production. Concerning observations made in the
production facility and an in-depth interview, the author prepared the flow chart for further study to understand
the process characteristics and key parameters of the cold roll forming process of purlin production.

Figure 2 discloses a detailed explanation of the activities of stakeholders in the production process
and process sequences. It represents all the operational activities or steps starting from raw materials issuing
until the end operation, like packing and storing finished goods. Moreover, figure 2 also reveals the six
conditions in the production process that have the probability of occurring the product scraps.

First, the requirement of producing a sample piece of product with a maximum length of 1500mm to
check the profile and record as scrap, whether it passes or fails the inspection in accordance with the quality
standard. Second, the requirement of readjusting the material feeding guide and roll forming roller until the
profile of the sample product is in accordance with the standard requirement. Third, inspection is required for
the first pieces of product that are produced in accordance with the production order, and the product can be
rejected if it does not meet the quality standard. Fourth, it requires readjusting the material feeding guide, roll
forming roller, and machine’s program until it obtains the first pieces of the product in accordance with the
standard requirement and production order. Fifth, in-process quality inspection is required when completing the
defined quantity as per quality inspection procedure or production order, and products can be rejected if they
do not meet the quality standard. The sixth requires readjusting the material feeding guide, roll forming roller,
and machine’s program until the products are obtained in accordance with the standard requirement and

production order.
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Figure 2

Purlin Production Process Flow

1= .
= L (;_ml N i Material Machine Produced Machine Produced Continued Finished Packin
y v 2
2 oadmg to Un-coiling Feeding Adjustment Sample Programing 1 Product Production Goods €
c un-coiler N - :
[ ¥
g8 Jﬁ _________________ P
25
E -g L 4 Coil Scrap Scrap
S S ssued Lot Record Record
T
1
E Raw e H
I_E Complain  [Ng Materials Yes No Profile Yes : Quality X Quality Yes|
15} Form = Checked | Checked Checked
& nspectio; '
1 -
e

Warehouse
Logistic

Ar m_nged the Moved to
packing as per Storage Area
dispatch plan

Claim to
Supplier

Note. From the Modern Steel Company

Procurement

Analyze Phase

The Analyze phase of this research reviewed the collected data and identified the cause of the problem
by applying Pareto analysis and Cause and Effect analysis. The Pareto analysis was used to review and figure
out the significant problems which obtained from the check sheets.

According to the data collected during the Measure phase, scrap from the purlin production line was
recorded with nine different classifications, as shown in Table 2 Moreover, Figure 3 illustrates the pareto of
scrap types that were significantly affected and required focus to find the root cause. As a result, there can be
identified significantly affected of 85% (18 tons of scraps) with three classifications (L08-Profile Out, L15-Wrong
Length, and L33-Scrap from Cutback).

Table 2
Scrap Types with Quantity (9 Months)

Code Code Descriptions Qty (Tons)
LO3 Scratches 0.003
LO5 White Rust 0.697
LO8 Profile Out 7.864
L14 Punch Hole Out 1.274
L15 Wrong Length 4,379
L27 Testing 0.743
L33 Scrap from Cutback 6.365
L42 Scrap - First Piece Cut-Off 0.203
L44 Machine Fail 0.471

Total 22.000
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Figure 3
Pareto of Scrap Types
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In addition, Cause and Effect analysis or Fishbone diagram as shown on Figure 4 was conducted
based on the 4M (men, machine, material, and method) concept and its collaboration between data from
observation on the production floor and in-depth interviews with stakeholders in the production process and
various check sheets. Moreover, the Fishbone diagram provides an understanding of the root causes of scrap

occurrences and supports identifying actions to prevent similar issues from recurring.

Figure 4

Cause and Effect Diagram
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The L08-Profile out, which is a product’s dimension was out of tolerance. This cause occurred for

three main reasons. First, the indicator for the standard position of the feeding guide forming roller was not
available at the machine. Second, the dimensions for the standard position were not available in the operation
manual. As a result, the operator adjusted the machine based on their own experience without standard

reference or instruction, resulting in incorrect positioning of guides and rollers and missed shaping or forming
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of the products. Third, an inappropriate machine design, which did not have a guide between the cutting station
and the roll forming station. It was caused by the instability of the steel strip after the cutting station and a
missed alignment of the steel strip when starting the roll forming of the product.

L33-Scrap from cutback which occurred due to two main causes. First, is the requirement of additional
materials for the products with a length less 1500 mm. The machine was designed at a 1500mm distance
between two driving rollers to produce the product with a minimum length of 1500mm. The function of driving
rollers is the moving of steel strips in a roll-forming machine. Therefore, additional materials are required to
add when producing the product with less than 1500mm and cut out the extra length after the production as a
scrap product. Second, the limitation of length in raw materials coil made the extra materials after the production
based on the production order. Those extra materials could not be used for other production orders due to
insufficient reaming length and become scrap materials.

L15-Wrong length occurred due to inaccuracy measurement of product length with a rotary encoder.
A rotary encoder is an electro-mechanical device known for its ability to provide real-time position information
that converts the distance moved of materials to digital output signals. The length of the product is measured

by the rotation of the rotary encoder’s wheel. A steel strip went through under the wheel of the rotary encoder.

Improve phase

After having a clear understanding of the problem and identifying the root causes, the author facilitated
the brainstorming session to develop the most effective solutions as well as an improvement action plan for
eliminating or reducing the incidence of the three classifications of scraps (L08-Profile Out, L15-Wrong Length,
and L3 3-Scrap from Cutback) in the purlin production process. The brainstorming session involved the
stakeholders of the production process, such as the HSE officer, production supervisor, maintenance engineer,
production planner, and senior operators.

After the session, the team confirmed the improvement actions as follows, and implementation was
completed. The solution to L08-Profile out can be described as the improvement of tools for machine adjustment
and machine modification. The new tools for machine adjustment can help operators position the guide and
roller easily and accurately based on the type of product to be produced. The correct adjustment of the guide
and roller before insertion of the steel strip is required to minimize such incidents of the wrong positioning of
the steel strip into the machine. The insertion at other different positions into the machine, all in all, can mis-
dimension the product due to poor alignment of the steel strip during the forming process. The solution was
also designed to address problems driven by human errors, such as missing the position of the guide and roller
while inserting the steel strip into the roll forming machine.

For every state in the roll forming process, the alignment and positioning of steel strips in the roll
forming machine are very important to get the correct dimension of the product. According to the problem
formed, the steel strip was misaligned or mispositioned when inserted into the roll forming station due to the
material feeding guide being missing between the cutting station and the roll forming station. To solve this
problem, an additional guide was installed between the cutting station and the roll forming station. Figure 5
illustrates the machine modification as installation of additional guide to maintain the position and alignment of

the steel strip when it is inserted into the roll forming station.
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Figure 5
Machine Modification — Adding Guide and Driving Roller
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The solution to the problem L33-Scrap from cutback can be explained as the condition that an
additional driving roller is installed to support the steel strip with a short length (500 mm) while being passed
through into the roll forming station. This solution can be supported to minimize the scrap from extra materials
at the end of the coil by producing the products with a short length as a stock of finished good products. Figure
5 also illustrates the additional driving roller to support the steel strip as it goes through the roll forming station.

The solution to the problem L15-Wrong length is to carry out the routine calibration process for rotary
encoders to make sure that the measurement of product length is consistent and accurate while making mass
production. According to the recommendation of the Original Equipment Manufacturer (OEM), calibration of
a rotary encoder is done for every 500,000 meters of production as an onsite calibration service by the third

party certified technical team.

Control phase

A control plan has been developed after the improvement actions to maintain the continuous
improvement and make sure the performance results based on the improvement have been monitored carefully
and consistently. The control actions of daily leadership and management, which include the activities of the
daily performance review meetings, Gemba walk, and virtual management tools, have been put in place to
monitor and control the process performance.

The daily performance review meeting is led and facilitated by the production manager, who provides
direction and prioritization and ensures a timely meeting. The best practice is to have a fixed time for the
meeting (e.g., no longer than 60 mins). Daily review meetings are held in an established standard agenda and
dedicated meeting area and are attended by a nominated group of stakeholders, such as safety officers,
production supervisors, production planners, quality controllers, maintenance engineers, and subject matter
experts, or their representatives with delegated authority.

Daily review meetings always start with a review of the last 24 hours' safety and environmental
performance, which is monitored and presented by the safety officer. After the safety performance is reviewed,
the last 24 hours of production performance, such as machine uptime, production volume, productivity, and
scrap rate, are reviewed against targets and progress to plan with the support of visual management tools,

which are monitored and presented by the production supervisor.
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After reviewing the production performance of the last 24 hours, they conduct the critical checks, which
include the quality performance by the quality controller and machine performance by the maintenance
engineer. At the end of the daily performance review meeting, the production planner presents the production
plan for the next 24 hours. Attendees are to provide an update on the resolution of issues or advise the
production manager that the problem is not yet resolved, and actions have been assigned to the right people
for follow-up during the day. Clear ownership of issues is understood, actions captured, and available to non-
attendees with feedback available to the originator.

Digitalized and online event reporting system/software available to all employees. This is an electronic
system that captures the issue or event. Follow-up actions are assigned to individuals, and feedback from the
follow-up officer is available to everyone. Regular review of outstanding actions and follow-ups occur as
a weekly or monthly review of outstanding actions from daily review meetings to ensure the outstanding actions
list does not get out of control.

Gemba walk is carried out by daily routine and involves key stakeholders such as the production
manager, production supervisor, quality controller, and shift team leader. A map for walking and a checklist
were created to document the daily Gemba walk routine as shown in Figure 6. Every day, a Gemba walk on
the production floor is organized by following the morning block review session of the production manager. The
team would choose one of the key themes, such as productivity improvement, cost-saving, reduced scrap,
facilitating improvement ideas, etc. Moreover, various visual process management tools have included
a combination of performance metrics (e.g., machine uptime), product attributes, critical process, and equipment

variables, as well as leading, lagging, and product indicators.

Figure 6
Map for Gemba Walk
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Control limits for each performance are defined and a visual dashboard for machine uptime, asset
utilization rate, production run charts, and leading indicators for critical equipment is displayed in the daily
review meeting room and a location within the department accessible to all employees. Leading indicators have
control limits defined, which support the action that can be taken before a quality or equipment issue develops.
The visual management dashboard is owned by the production supervisor and updated before

the commencement of the daily review meeting. It is updated regularly, with up-to-date information being
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available to all attendees before the meeting. Another purpose of visual management display is as a focal point
for the business improvement process to provide recognition and encourage involvement that relentlessly drives

to reduce all forms of waste.

Results

The result of scrap quantity from purlin production has been decreased from 3% to 1% after the
completion of improvement actions, and it achieved the target of the company as shown in Figure 7. Moreover,
ninety-four (94) tons of finished goods were produced, and the scrap quantity was 0.93 tons within three
months. Table 3 compares the types of scrap and their quantities before and after the improvement actions.

Production data were collected with the same methods as before the improvement actions.

Figure 7
Scrap Rate of Purlin (%)
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The Modern Steel Company has made significant improvements by reducing the majority of scrap,
which comes from L08-Profile Out, L15-Wrong Length, and L33-Scarp from Cutback. Furthermore, the company
can avoid revenue loss by eliminating the unnecessary cost of losing raw materials such as scrap. The results
have shown a positive outcome after adopting DMAIC Methodology. This methodology effectively supports

the performance improvement of Modern Steel Company.

Table 3
Scrap Types with Quantity Before (9 Months) Vs After Improvement (3 Months)

Code Code Descriptions Qty (Tons) (Before) Qty (Tons) (After)
LO3 Scratches 0.003 0.14
LO5 White Rust 0.697 0.00
LO8 Profile Out 7.864 0.20
L14 Punch Hole Out 1.274 0.00
L15 Wrong Length 4.379 0.18
L27 Testing 0.743 0.16
L33 Scrap from Cutback 6.365 0.07
L42 Scrap- First Piece Cut-Off 0.203 0.09
L44 Machine Fail 0.471 0.09

Total 22.000 0.93
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Conclusions and Discussion

Define-Measure-Analyze-Improve-Control (DMAIC Methodology) was applied in the study to reduce
the scrap occurrence from the purlin production process of Modern Steel Company, which is a manufacturer
of steel building products. Referring to the result of this study, Modern Steel Company successfully solved
the problem and achieved the target by reducing the scrap rate from 3% to 1% as per company’s target.

The DMAIC Methodology is a systematic and logical approach to the problem (E.V. et al., 2019).
It helps to gain a better understanding of the process by analyzing deeply and identifying the actual root cause
of the scrap based on data and facts (Astini & Imaroh, 2021; Soet, 2022). Furthermore, by allowing employees
at all levels to participate, the DMAIC technique can propose the best solution for the problem. When
the solution is identified, the improvement actions are implemented and controlled by the process to sustain
the improvement and prevent it from reoccurring in the future (Stern, 2023).

The DMAIC Methodology was used in this study by applying the various tools to each stage.
The technique structurally defines the problem by developing the project charter. The project charter provides
the detailed road map for a project, which is incorporated into four critical components, such as the impact on
business, the statement of the problem, the goal of the project, and the project scope. Logically measuring
the problems supports making decisions based on facts and reality (Erdil et al, 2018). This can be used to
officially communicate project information to the concerned parties.

By analyzing the data, it can identify the exact root causes of those problems and gain a better
understanding of variables and factors. In addition, it helps to develop the improvement actions based on the
root causes and recognition of the control plan to avoid the problem from reoccurring in the future (Smutkupt,
2022; Soet, 2022). In addition, this methodology allows employees in associated parties of the company to
collaborate more effectively by exchanging ideas, brainstorming to find the fundamental causes of problems,
and producing solutions (Chartmongkoljaroen et al., 2019; Hessing, 2013; GIRMANOVA et.al, 2017).
The participative involvement and driving force of the management team is one of the success factors for
the implementation of the DMAIC technique in the company. The whole project team actively participated to
obtain a positive result from the implementation of improvement actions and maintain the result as a sustainable
improvement.

To maintain improvements and prevent problems from recurring, control actions such as daily
performance review meetings and Gemba walks have been implemented. The Gemba walk on the production
floor is conducted after the morning block review session led by the production manager. This practice enables
managers to build strong relationships with employees, identify issues, and take corrective actions for
continuous improvement more effectively (Raut & Kumar, 2017).

However, this study has some limitations. The business nature of Modern Steel company is providing
the service from design solution, supply materials and construct the build according to customer requirement.
Therefore, Modern Steel company use the make-to-order manufacturing strategy, it's also known as High-Mix-
quantities. Make-to-order manufacturing Low-Volume (HMLV) manufacturing strategy, is the process of
producing difference kind of products in limited requires high level of feasibility to adapt the frequently changes
in jobs, materials, and machines with wide range of product requests. In Make-to-order manufacturing

environments, constantly change in scheduling of jobs and large different type of materials use for production,
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which can often lead to impact on the consistency of data collection and accuracy of data analysis. For example,
producing the same shape and length of purlin with different material thickness, weight of both product and

scrap in tonnage is difference.

Suggestions

This improvement project had to be completed and data collected within a short period of time (3
months); therefore, a daily performance review was introduced. However, a long-term control plan should be
developed and implemented. Such a plan needs to align with the organization’s long-term quality management
strategy, such as deploying Lean Six Sigma to streamline processes and integrating high technology to prevent
defects.

Moreover, the organization can explore Manufacturing 4.0 technologies and align its operations with
the principles of this concept. Integrating Lean Six Sigma (LSS) with Manufacturing 4.0 is essential for
organizations aiming to capitalize on diverse interactions and harness advanced technologies to enhance
employee development. Moreover, LSS tools can streamline the implementation of Industry 4.0 technologies
and foster sustainable innovation in manufacturing.

Deploying a systematic approach (DMAIC) has proven that using data and facts to address problems
can effectively solve root causes and prevent their recurrence in the future. Besides manufacturing, the DMAIC
methodology can be applied not only in production but also in service industries such as education, healthcare,
and government services. Many interesting areas in the business world might be enhanced to achieve greater
benefits, such as flexible capacity, waste reduction, ongoing product and service enhancement, and increased
efficiency

In addition, this case study demonstrates the application of the DMAIC methodology to reduce defects
in the steel industry in Myanmar. The approach can also be systematically adopted by other steel companies

operating in similar environments within the country to reduce defects and implement various tools for

continuous improvement.
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Abstract

This research aimed to investigate: 1) the patterns of drone technology application in agriculture by
farmers practicing the Sufficiency Economy Philosophy 2) the effects of drone technology on reducing
production costs; and 3) the effects of drone technology on enhancing production efficiency for farmers in
Phetchaburi Province. The sample group consisted of 428 farmers in Phetchaburi Province, aged between 30
and 40 years, determined using Cochran (1977) formula for sample size calculation at a 95% confidence level.
The research instrument was a questionnaire, demonstrating a reliability coefficient of 0.96. Statistical analyses
included percentage, mean, standard deviation, and multiple regression analysis.

The research findings revealed

1) The application of drone technology significantly led to reduced production costs for farmers
practicing the Sufficiency Economy Philosophy in Phetchaburi Province. Influential factors included the mode
of application (X,), type of agricultural activity (X,,) and specific needs of the cultivated area (X.). These

factors collectively predicted 69.4% of the variation in cost reduction (R2=0.694), and the raw score prediction

equation is ?tow =0.779 + 0.891(X;,) + 0.494(X,,) + 0.661(X.,)

2) The application of drone technology significantly enhanced production efficiency for farmers
practicing the Sufficiency Economy Philosophy in Phetchaburi Province. Influential factors included the mode
of application (X,), type of agricultural activity (X,,) and specific needs of the cultivated area (X.,). These

factors collectively predicted 54.2% of the variation in efficiency enhancement (R2=0.542), and the raw score

prediction equation is Ytotal = 0.529 + 0.465(X,;,) + 0.553(X,,) +0.335(X,,)

Keywords: Drone technology, Self-sufficiency agriculture, Sufficiency economy philosophy, Cost reduction,

Production efficiency
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(Innovation-decision process) La28@IINNTLANTUBIANTTNIUTZVUFIAN LA 4) T2UUFIAN (Social system)

{ o <& ' a { [ = £ | o
AwtanIsnasenInszaluluusunvesnisineas nsineaInsazausuina luladlvy 1w lasu Iuagnu

ada a

Jadeanth NN EUUINBATAIEY (laln 01y MIAnw Uszaumaol) Heuednddennauiies uas
@ o A ' A 4 o AR Aa € 1 a o %
nIsiuauuaIINAaIIRIanhsnuiiieates nosjiiadunseunduszloniadnsddunisiianudila
thisnssiuuazduglasindanislzgndlilosulunginsainsluszuuinsaswaiiiss taldnaduiiuau
Snduldlufiamadsnuuazaansnaausinumaissldasudn fauldmnuasungiu 2 7o ldun

ANNAFIWN1IIVY

auuﬁgmﬁ 1 (H1): miﬂi:qﬂmﬂl*ﬁmﬂiﬂaﬁimudowamumn@iam‘m@ﬁunum‘swa@mwmm
Tuszpumsineasuuuwaesludsniaiwesys

auuﬁgmﬁ 2 (H2): msﬂszqﬂm‘sﬁmﬂiuhﬁimuddwa‘mamﬂ@iamnﬁuﬂs:ﬁw%mwmswamaa

mwmﬂﬂm:uumimw@muuwmﬁ'mluaﬁ'\mfmwmq%

A
NINAN 1

NIDULWIAANITIDY

Aauil59&32 (Drone technology)

1. gﬂLmumiﬂi:qﬂm‘W

2. Y3slANNANITITNNIINITLNEAT aaudsean laud

3. ﬂ'J’]&J@]a\‘]ﬂ’]iLﬂW%‘HadW%ﬂLW’lzﬂgﬂ 1. NIINA G unq PNITNA G (sufﬁciency

economy philosophy)

a2u1l3aruaAx (Sufficiency economy philosophy) 2. MaRNYIEANTAIWAINES (Production

& 4
1. VWIANWBNINIINBAT - efficiency)

2. ﬂs:mww%ﬁmwzﬂgn

3. iwmaﬂuﬂ'ﬁﬂi:qﬂ@ﬂfLwﬂIuIaﬁiﬂsu
4. USZaUMIniuadn¥aINI IHNIIVIINIINEAT

5. 32AU MIANENY INWAINT
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dszznsuaznaamadng

Uszmnsfildlumsdinmadait de insasnsrmansaslusiniamoys lasdemenianddy
2 ngunan leiun nﬁjwﬁ 1 mwmmﬁﬁmiﬂs:qﬂm‘f wiawnolszgndltinaluladlamulumaihnainsas uas
mjuﬁ 2 InBAINIIThMANETNLINMAATss fanaiss Sadulsznsfifanunannaouss s
sryvauadwnldatItaam

ﬂ&juﬁaaﬂwﬁlﬂuﬂﬁﬁnma%ﬁ Uaznaudin insaInsludamianasys $ruau 428 au utteanidu
2 mjuziawmi’mqﬂizmﬁil,azé'ﬂwmmaaiagaﬁﬁaamﬁ?’mﬁu

nziuﬁ 1 L‘flunq;wmwmmﬁlﬁmﬂiﬂaﬁimu mjwf‘tﬂizﬂauﬁwmwmmﬁmﬂﬂi:qn@ﬂ%ﬂ%
Masszyndldinaluladlasulunisviimansas $1uau 43 au nisaaiRenngudradneldainsgudiatng
WUUL91239 (Purposive Sampling) I@ﬂﬁmmsﬁﬁaLﬂu;j'ﬁ'L?Tﬂ*a"wimamiﬁﬂamwé'ﬂqmﬁﬁaﬁuﬁaﬂdaﬂmmﬂ
sl findu (Drone) tlanstnsa sAﬁaa”@TﬂﬂmuﬁaLa%:umsmHmua:ﬁwﬁfmmﬁ'@umﬂﬁaLL‘N\‘nuLW“n‘iq’?
swAuySEnuLaly nd (1992) 911 JTMA9TUN 8 uaz 9 Twran w.¢. 2565 (ETNNUUTINUITIRTALNTILS,
2565)
mjuﬁ 2 NRUINBATNIANNUIINIATHFNINAIN mjuﬁﬂi:ﬂauﬁaﬂmwmnsﬁﬁ’m’mmwm

ANUWINIILATEHIAANDLNLY I1UI% 385 AU dasanlinusimandsznninuiuen dalfgasmadiuam
2UNAFI8E19u89 Cochran (1977) issLAnuLTasiu 95% (A1 Z = 1.96) anuasaiadeufivanliiiadu (e)
5% wazaasinvasansaefanlaludszming (p) Wiy 0.5 Sadudrilinusasiniuriasanelwlduwa
fhagnsiisanadan s Meigalsunm

309sian1539

LWUUSaLDTY (Questionnaire) Taguiivaanidu 4 aawu eait aaud 1 LmuaaumuLﬁmn”uﬁagaﬁ'avl,ﬂ
VoI nauuUuFaUn N LJuAIDINUUDATIIRBUIIUNIT (Check list) Ao 2 LUUFOUDINLALINY
msdszgndldinaluladlosuw iudorwunndaisla aonfl 3 LmuaaumuLﬁmﬁ'uwammﬁﬂizqﬂm“l%
aluladlosw iudronuuuusandindszanmen (Rating scale) 284 Likert (1970) Wazaouil 4 Tolanaune
T

aaaﬁ‘li’ﬂ%mﬁmﬂzﬁﬁaga

aidalunIienzd laun 1) ai@BInTIiun (Descriptive statistics) Lﬁa'ﬁmswzﬁ”agaﬂd'avlﬂmmﬁﬂau
WUUFIUDNA LLa:ﬁagmﬁ'mﬁumsﬂszﬂqﬂ@‘lﬁm‘[u‘[aﬁimu M INATHAILINIIANE (Frequency)
finYauaz (Percentage) iagaLﬁmﬁ'uwamﬂn'ﬁﬂs:qﬂm"[ﬁm‘[u‘[aﬁImu Siareieads (X) uwazdimdeoaiun
V1A% (S.D.) uaz 2) 80ALTIDRNW (Inferential statistics) AIUMNTIATIEHERFUNUT (Correlation Analysis)
W aAN BRI TR UELF I FRa 9Tz d96 20T uas lagld3tn1siiaszinisnanaswiam (Multiple
regression analysis) ia3LaszRENINanIamMITwTeseuliBaTy Nddasiudsana ldnasausunfigin
H1, H2 waz 3) nM33Lasnzwiiilewn (Content analysis) 4) Lﬁﬂﬁ‘gﬂﬂiuﬁuﬁwﬁz}vj AMUAALAL LAZTDLRUEUKE

@14 9 ‘ﬂ’]ﬂ%;l/@E]ULL‘LIUﬁE’J‘LIE‘I’]ﬂJ
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NAN132Y

=l

AN 1 mﬁLﬂiﬂzﬁﬁ‘agaﬁ'ﬂﬂwaamwmnﬂ%ﬁ'&wi’mLw%iqi

Namﬁl,ﬂﬁzﬁ**ﬁagaﬁﬁvlﬂmadmwmﬂﬂuﬁ'{mi’@mey‘% F1IUNInUA 428 an dawlngiiwinanis
41w 420 au Aaduiesaz 99.10 uazilenyszning 30-40 T 3w 197 au Aadlusesas 46.00 J3zau
msdnmgigaaudIyyrei/aliyanad Swaw 151 au daiduiasar 35.30 Sszaumsallumsviimansas
@wismaiunsasludagu) szning 5-10 O $ruou 225 au Aaidusasas 52.60 U ANUAMN TN AT
wazﬂgnsl,uﬂwqu”mtzmw 31-50 13 91mm 123 au Aauduiasas 28.70

aaufl 2 Mlenzinsdszandldinaluladlosw
a & o a ° & \ W o

Hamyanzinmaszandlfinaluladlas Swiuninuae 428 au dulngladaslilasu $1uau 263
au Aaudusasas 66.10 uazisultinaluladlasulunsvinnsinsas 1-3 § $1uu 75 au Aaduiasas 17.50
Idlasulufanssumamansanienisanuanai/ids Suin o5 au daduiasaz 22.20 anudlunsld
lasuluudazngunizlgnlaniado annndi 2 adsdaidon uau 70 au Aaiduiasas 16.40 uaz Tadwlan
danadansaaaulavasvinulunsldinaluladlasu sroaaainuidusnnmaudaansiad 31424 60 au
Aaduiaaas 14.00

P a ¢ [y a 9 [ a
aaufl 3 Menzinmsdszandldinaluladlasw awnmsaaaunwnisnaa
= 1 v = ~ 1 v a = 1

nnmidne wud lassnudinsanilanudwiimalszgndlfinaluladlau dwadaniiaa
dununnia agluszauanniige (X = 4.51, 8.D. = .25) ilaNasanidunada wuidaniduadugegada
miltlamutsaadildioduussnuanlunisd jianu agluszduanniiae (X = 4.57, S.D. = .49) 70489311
da miltlasuhosauinumsldoniasauuaslasludndu agluszauaniige (X = 4.56, S.D. = .49)
milflasumssannugyifsdiwiannananuitlunsiansdymdses agluszauuinfige (X = 4.55,
S.D. = .49) lapmawusn nslglasutisaaduunisnianminiaineassasriin agluszauuin (X = 4.48, SD.
= 50) uaz n3lglautisaadiliiedudemdmiansinuiliaifivunuiaiasinsawalng agluszauun

(X = 4.41, S.D. = .49)

aaut 4 myensinsdszandiginaluladlasw gunsiindszandawmsuae

annsdnes wud lasnuudineensfanadwinsdszendldinalulaglasm fuadanaiy
UszANTAN a%ﬂm:éi'umﬂﬁq@ (X = 450, S.D. = .22) \flaarsonndusede wudwiaﬁﬁmmﬁugaqﬂﬁa
milflammofisenunailunsdfidnunaaua agi’[m:@i”umnﬁg@ (X = 4.56, S.D. = .49) 784893
o nmsltlasutrsldmansnasesuiymdous 1w lsafandauuas ldmasadu agluszduannige
(X = 4.52, S.D. = .50) mﬂﬂmwﬁ’sUlﬁmﬁ@mwsﬁuﬁwazﬂaﬂﬁmmLL&iuﬂﬂLLa:maﬁ;@mnﬂfu agluszay
mﬂﬁq@ (X = 450, S.D. = 50) lagsauuds msldlamutioiRuyszinsnmwmsnaamenisineasuasrinuiiu
atluszdunin (X = 4.48, S.D. = .50) uaz ﬂ']isl,ﬂmudawalﬁqmmwmaaNawfﬁmmamimwmmammﬁﬁu
agluszduann (X = 4.47, SD. = .50)

aawil 5 mﬁmi'\:ﬁifagaLﬁaﬂﬂaauauuagﬂ%

amﬁgm‘ﬁ' 1 (H1): madszgndlginaluladlasudinanisuindensaadununisuiazasnsainslu
s:uumsmwmuuuwmﬂ'miuﬁ'mi’mwmq’%' FIANTI9N 1

auuﬁgwuﬁ' 2 (H2): miﬂi:qn@ﬂ%mdﬂaﬁimudawa‘momn@iam‘uﬁuﬂi:ﬁwﬁmwmwﬁma\‘l

Lﬂ‘]ﬂ(ﬂiﬂil%i:ﬂlm’ﬁm BAILULND Lﬁﬂx‘il%‘ﬂydﬁ’slﬂ LW“ETLﬁ AIANIIN 2
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P
G139 1

o a Af s LA 1 1 b a
Nﬂﬂ’lﬂ&ll/?;‘:ﬁ'?’lﬁﬂ’l?ﬂ@ﬂﬂﬂ‘ﬂﬂd@)?LLﬂ?ﬂ'l?l/?;‘:%/ﬂ@ﬂ%‘L?’lﬂzuz&ﬁz95uﬁdwﬂﬂ7dﬂ?ﬂ@ﬂﬂ’]?ﬂ@]@)u?;luﬂ’]?ﬁ\lﬂﬁwad

mymnﬂm:ymnymwmﬁﬂﬂué’?ﬁm‘“mwwiya’é Z@ﬂ??f”’?ﬁmﬁmﬁ:ﬁmm@naywagQm (Multiple Regression

Analysis)
- ATLWY
. AZUUUAY
aautls VAT t p-vale VIF
p SE Beta
dnsfl (a) 0779  0.331 7.243  0.000*
slunumsdzgndld (X,,) 0.891 0.920 0.582 6.777  0.000*  1.556
U3 NNNAINTTUNNINIINBAT (X,,) 0.494 0.750 0.494 8.226  0.000* 2.885

mm@Taamimwwmaaﬁuﬁmw:ﬂgﬂ (Xca)  0.661 0.740 0.681 3.945  0.000* 2.410

R =0.709 R2 = 0.694 Adjusted R2 = 0.689 F = 95.508 SE = 0.604

A ' ' o a o ' ' A A L a
ANATNA 1 WU 61 VIF 209d2u38832 10 dauds agIzning 1.556-2.885 Tafialaitfin 10
LEAIIN @T’JLLﬂi'ﬁmznﬂ@”';vL;iﬁmmé’uw“’ufﬁ'u
mylenzimIlegndlfinaluladlasudinanisuandaniaadugunimiazasinsasnsluzuy
a a % a A A a 14 . . . ¥
insarwaipsludsniamesys laoliiimsiesziniinanaswigni (Multiple Regression Analysis) 628
milfinafinisiudhuuy Enter namyliaszd wud madszgndldinaluladlasu dugdunumsdszyndld

A RUITZLANNINTINNIINNTLNEAT WA @Tmmmﬁaamﬁmwwwauﬁuﬁm']:ﬂgn dmalﬁl,ﬁ@mm@ﬁunu

' @
[

nmndazednsaIntluzuuinsaInaiisludmiaiwesys adndiedmAynaaian o.os daudms 3

A

ﬁ’]&l’ﬁﬂwU’]ﬂiﬂiﬂ’]ia@ﬁu“fluﬂ’ﬁwa@ﬂl@dLﬂ'i:!’@]'iﬂ‘ilu‘izlll]LﬂH@iWBLﬁUGI%ﬁ‘\‘I‘H’;@L‘IN“HS‘qui AIDLNT 69.4 I(ﬂﬂﬁ

[
v o A

] 2 | A a = a
ﬂ’]ﬂ’)’]uﬂ']@]Lﬂaﬂu“’]@]ig']ul,ﬂ']ﬂu + 0.60 "ﬁ\‘ia’m’]it‘lL‘llﬂuLﬂua&lﬂ’lﬂugﬂLL‘]Jﬂ:LL‘LL%@]‘]J VL@]@N‘H Ytotal =0.779 +
0.891(X.,) + 0.494(X,,) +0.661(X..)

A
A13197 2
e a > o a ' ' A a a
wafduszaniniinanssvasdudinidszgndlgina luladlasusdsnanisuandanisiAyszdnsnin
nnAavasinsaInslussuuinyaIwalResludinianeys Z@ﬂl%?ﬁﬂ’)?ﬁﬂ?’h‘:%(ﬂ’l?ﬂ@ﬂEJW‘ljﬂm (Multiple

Regression Analysis)

- ATULUY
o AW WAL
aaus NAIZ % t p-vale VIF
p SE Beta
fasfi (a) 0.529  0.147 2.987  0.000*
sunuumMaszyndld (X,,) 0.465  0.220 0257 2647  0.000*  1.457
deetnnAianTIunManEas (X,,) 0.553  0.053  0.654  7.226  0.000* 1.354

mméfaamimwwwaaﬁuﬁ'mw:ﬂgn (Xs)  0.335 0.057 0.341 6.565  0.000*  1.654

R = 0.611 R? = 0.542 Adjusted R? = 0.511 F = 93.108 SE = 0.504
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{ . \ o a @ ' ' A ' L a
ANA1TNA 2 WU 61 VIF 209620138832 10 923 agIzning 1.354-1.654 Tafidnlaiifiu 10
uaasdn Mudi8aszynen hifianuaunusin
maenzindzyndldinaluladlasufamudvdiniiummmiazesnsasnsluszuuinuas
a [ [ a wa A a 6 . . . ¥ 2/
warpsludsniawsiys laoldiinslinziniinanaswirgni (Multiple Regression Analysis) #28n1313
a ad o v a 6 1 U =) v v v
et Sy Enter kam ez wod mdszgndldinaluladlasu dugdunumatszgndly du
Uinnfianssanimanees waz duanudaimuanzsasiuinzlgnawalfifiamadudszdnsam
mIndasednsaInsluszuuinsaInaiosludmiainesys adsdiedmAynaaian o.os daudims 3
sanInwenIsnMuAndEinimwmndaveunsaniluszuuinsesnaiosluimiameys ldiaoa:

A A | @ A a & a v &
54.2 I@ﬂ&]ﬂ’]ﬂ?’]uﬂ’]@Lﬂaauu’]@]ig’]ulaﬂ']ﬂu + 050 GINﬁ’m’]iﬂL°l|UuLﬂuﬁ&Jﬂ’]ﬂuEﬂLLUﬂzLLu‘u@]U VL@]@N%

Y it = 0.529 + 0.465(X,,) + 0.553(X,,) + 0.335(X,,)

asduazandsana

1) nmadszana lFmaluladlaswainnisanaununisnan mwmuagﬂm:ﬁumnﬁq@ Bemzrion
fanatujuszdszaunmithifininzasnsaindedszlomidwassgiaveslasulunsimansas dszidiu
ﬁ’m"'tyﬁaﬁfum&uﬁaagﬂﬁfuanﬂuﬁaﬁwé’ﬂiuﬂwsa@ﬁunumm‘m afungldaait misasltioduussnuau
mMIaaUSuan I INEe (flo/enaiuaag) Taglidndu mIsaanugEsaInaNuatIlunTians
dywfizua waz masadldiodwdandmsonstnumilofioutuiasesnmalvg seaadasiunuisy
184 gudisunanylng T 2560-2017 ldUszaduimsinlaswiensinsasinyszandldlulassmswuyas
Ingjzasmaizaztisaadununiindaldsauma 1,100 Suun wazaiadnazaaldndt 6,000 Suunludn
4 Y19niin S'fimaﬂi‘iy']ﬁaﬁ'ﬂﬂm‘vwaaI@suluﬂﬂia@ﬁunulman’i”m (guididundnslng, 2560) raandaIny
U3s8ua9 Institute of Developing Economies (2020) $1u3safiigtasnunsltlasulunianaisvesing
(Effectiveness Analysis of Drone Use for Rice Production in Central Thailand, 321l 2020) Nan1381973
maswndinslilasudlszininmannniniimiasdu lasmusnaanisguifonaniala 10-15%
aaUSunarinfiltuaumanadld 10 v wazaamsldmnedld 40% dudumssa @Tunuﬂmﬁ“ﬂmiwﬁ@ﬁﬁ'ﬂmu
ROAARBINUULWIAAYEI Grand View Research (2017) lananafisdszlomivaslasuwlunistisineasnsaaiian
A91u Uinsdadulle aaeilldadedudl aadunun1stausnunazuidynin1Inanaauus
wanNigItIsaansEudaasAdlagass 6?}\1aam&?aan”uﬁaﬁ‘m%’m”muﬁLﬂwiﬂsmaaqm@”@?xublﬂmu way
ROAANAINLLNAIINYEY ResearchGate (2024) izq'jﬂmuﬁ@vmmimﬁé’miuﬁa’ﬁwamﬁmmmmuﬁﬁ‘i’]L‘ﬂu
LAZRALIAINIIRANUGILTD uaﬂmﬂﬁﬂ'\m@wanifz“m_l@iaq"umwmaamwmmmnnwsé’uﬁamsl,ﬂﬁ

2) Muwmaiindsraniawnisuaa mwsmayﬂm:ﬁumnﬁqm %oﬂa%ﬁamﬁuﬁﬂiﬂmﬁmmu
ﬁwmqmi@i'nﬁmmmﬂmsmws‘lﬁﬁﬁai‘fu ﬂsuﬁuﬁm”tyﬁaﬁfumémj"aa;ﬂftuaufluﬂaﬁ'wé’niumnﬁw
UszinBnwmanaamunesunldail mafinanumasluns jidnunesmy miamasulym
fualdmadidu (saft/uang) mifﬁ'@msﬁuﬁm:ﬂgﬂﬁuﬂuﬂwLLa:m\aqmmmfu AT ABNIWUDINANAR
NINMINBAIHTN 7aaAdITUUITLV0I AR INENRINBasAEas (2565) iudindsunuinaaslam
Tunmssansudasiifidszaniaw dadenlosrunsifindszininmmndalansin seaadasiuuwiinuas
FUNIWATHINANINBAT (2566) izqdﬂmummm@LLaﬁuﬁvlﬁamaﬂ%amﬂaﬁﬂﬁqmmwmaawawﬁmﬁﬂi‘fu
azananszansasluizldadieriafe wazilUszAntninwuazanulaeadogeniiussnuanis 30-40% 1Iud4

o ¥ A o v A a a a % a
mmmmmuiuﬁuﬁm@mu% ‘ﬁﬁL‘ﬂ%ﬂ']iLW3Jﬂi$ﬁ“ﬂﬁﬂ']W1u@nuﬂ’ﬁNﬂiallﬂﬁjllLLG$Qm.ﬂ’]W"Ha\‘]NaNﬂ@]
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LRZRAAARBINULNAMUTES ResearchGate (Enhancing Agricultural Efficiency: The Impact of Drone Utilization
in Modern Agriculture, 2023) Filasndvaldisounanslsznislunissanisiona srufisanuaunsa
lunmsdsaszeslng m‘srimmwmmauﬁmga LLazmsﬂi:ﬂqn@ﬂ"ﬁﬂﬁ]ﬁslmwﬁmshal,l,ajusjﬁ N13ITIVTIN
ﬂagamﬂmmﬂmﬂsl,ﬁmwmmmminaﬂmuqmmwﬁ"*ﬁ szqv{uﬁﬁﬁmmm%w%kﬂ uazsaaulalios
nM3vadIenn ﬂﬂilﬁﬂil LLa:mimqué’mgﬁﬂﬁaﬂNﬁﬁaga mwfﬁﬁaﬁu&iuﬂﬂﬁmmmﬁﬂﬂgwawﬁmﬁmﬁﬁ

& @ A a a o o
D a@migmlﬁymwmm LA U T2 ANIATWNNTAARTININEINT

3) nMsdnsIn1sdszgndldinaluladlosw ssman1suindenisaadununisniavesinesasns
lwszuuinsasnaissludswiameys WaRarsonidusssunuin sluuumMalszyndld dazinnfanssa
NININBAT LLazmmeaamimwwzﬂnaaﬁ'yuﬁl,ww:ﬂ@ﬂ sanaliianIaadununisndavasinsainsluszuy
nsaInaRsd I IauwsIy3 atadiudAneaian 0.05 nailesineluudszdulanait

stuwunsdszandld wanod SEmansesnsazianziinsainsilosuldlfom wu msld
Immﬁaﬁ@ﬂum‘imﬁ/ﬂﬂ mslfiiagrsraudss mﬂﬁﬁaﬂ*z:nﬁuqmmwﬁm w?amﬂﬁﬁaﬂdmmﬁ@/ﬂ"ﬂ
mi"ﬁlgﬂLmumiﬂixqﬂ@ﬂfﬁﬁfﬂﬁm”ty@iamia@@’unu waasldiduinsienltlamwlusnsaefinanzaiu
Wi 9 ﬁ]:d\iNalﬁl,ﬁﬂmsﬂizvsﬁ’ﬂﬁﬂ’ﬁi}"}ﬂvl@i”asmﬁﬂi:ﬁﬂﬁmwgaq@ FOAAREINLINWIILVAY (Safaeinejad
et al,, 2025) (Reducing energy and environmental footprint in agriculture: A study on drone spraying vs.
conventional methods, 2025) wuinsaanueaslasulswaisnuiasnitnsdanuuuuaiduis 2.43 1 uas
samsldasidadazisldadelinddy uana’m‘ﬁ:ﬂ'&ﬁmﬂ’ﬁmsﬁﬁﬁﬂﬁ'@lgﬁﬂﬁaﬂﬂdﬁﬂi:ﬁﬂﬁmwgaﬁa

85% LABUALTZULAAWBLLLFZNEWAIN 30% uaztlszndatinlaie 94.51% (Safaeinejad et al., 2025)

3£IANNINITANIINTNBAT %U819 TlhevaINInTTUMIINEAINNBAINIIRaNn|TlaTH LTH
a = 1 d o ' v A s 1 | a dl dl a o
fanssumsfanu (Fwadedeuniftuduindufianswiinsasnslilasuanndige) Aanssunisdna
nIaTIARey nian1svam It naflssianfinssudvpiaydansaadunu uaasiilasufivsziniam
FLum'samTuvluvlﬁﬁLﬁUuluuwaﬁﬁ]ﬂiiwmﬂﬂiﬂﬁammﬁu ROAARBINUIHIVLVD guﬁ?ﬁyﬂﬁﬂﬂm @ 2560-
=] A ' a & A 0% A = o
2017) lonanafismsltlawde "dranwiienzi/asalsane” uaznsldinaluladiduimaslumviineas

oo o A& Y o v a A a a
BTN ‘H\‘]ﬁ\‘lB\Ial‘lﬁLﬂH@]’iﬂﬁ@LLaiﬂHﬁIiﬂﬁ“ﬁvLﬂE]UWG@]?G?@LLQ:LWNﬂ'EZﬁ‘HﬁﬂWW (EW%L?ISHET‘I"D, 2566)

ANNGaINITIRNIzBasNBIWIzUlgn nanois ansusanziiaanuiimevaulaswizlan
& A @ v . A& 4 o A 4 \ & Adda o A
w9 Nlasusansnidunaauauadle 1w Aunaati Aunvinalwgann Aunfiidymmasznnevasdagie
lawza nIaNunndasmInsgualluiias Miienudasnsianzsssiuniwizlaniioddgdanisan
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