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Abstract

This article aims to design and develop smart homes for the elderly in Nakhon Phanom
province which has a population of 28.71% of the province’s total population, the highest
elderly population ratio in the Northeastern region. This group of population faces limitations
in accessing emergency medical services. The study integrated Internet of Things (IoT)
technology with an automated emergency medical service system. The research employed
a mixed-method approach, comprising a survey of 436 elderly respondents, in-depth interviews
with 24 participants, and focus group discussions with eight stakeholders. The findings led to
the development of prototype homes with living space not exceeding 100 square meters,
featuring three main intelligent systems: automated safety systems, such as fall detection and
abnormal movement sensors, health monitoring systems for vital signs measurement, and
automated emergency alert systems connected to emergency medical service centers.
The three-month system trial revealed that the system achieved 95% accuracy in emergency
detection with an average response time of 2.5 minutes, and maintained a low false alarm rate
of 5%. Furthermore, satisfaction assessment showed that 80% of elderly users reported
feeling safer and more confident, while caregivers indicated that the system significantly reduced

their caregiving burden.

Keywords: smart home, the elderly, automated Emergency Medical Services (EMS), Internet

of Things (IoT), elderly care
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3. 38N1SFANYI

nsAnwiidun1siseuuunaunaIuds (mixed method research) #3Usenausieni15ive
WeUSuna (quantitative research) MId8BaRNIN (qualitative research) kagn1FITBLTINARDY
(experimental research) sufiu Welilateyafinseunauuazands Inelsuasdendall

3.1 Us:ynsnazngundoey

£
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1w 24 Ay Tpedndonlilanuvainuaiesiune N1sAnY wazdnuzguam ntuwiuduy
3 NANEBEANYIONE NeNaz 8 AU LA naueny 60-69 U 70-79 U waz 80 Yauld
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pukuuUsziunastiunsiva (Barthel ADL Index) (Mahoney & Barthel, 1965)

3.2.2 WA NEMSUMIAUNUINGULAZNITEUNNYRITIEN R INULWIVNITBS Krueger
and Casey (2014) \iaSuilslggmuazanudeinsauiegedouaznsguaguan

2 nsnNAU - SuonAu 2568 19

3L

UR 9 atu




JOURNAL

OF DIGITAL
COMMUNICATIONS

3.23 usundaduuuindniiadoun Wauduiiedszidunazsiuniudeyaggeeny

Y

aunsavinulevisuuszuulfuRnas i0S way Android
3.3 NIsANUUNNSIVY

3.3.1 unusudeyaiiugiuiazaudeinisiederdeveiaens tnelduuuasuny
Wudeyannggeogludminuasnum Imou 436 918 uenant ledansdunualdednuasnisaunungs
MUKINTGVB Krueger and Casey (2014) Wasiusindeyalymuazainunesnisauiiogende

332 melnngisardueneideya lutunouilddausssunguifiieatos Tnsussyndld
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fiugfatang (age-friendly design) nuuuiAnvatasAniseunsislan (World Health Organization: WHO)
(WHO, 2007) Lagnanniseaniuuaina (universal design) U89 Mace et al. (1990) w¥ausartmun
\3ossrursauazmniisndulunsdndudinusedrfuvesdgeony Tneiunisligunsaluas

zuumeluladansaume (Information Technology: IT) uenandl Saldeenuuuszuumaluladleled
dmsumsfinnuguamkayAUaeniuveIgIeenIuwLIAnYes Majumder et al. (2017)

3.3.4 vadsuuazUssiiulszandnimuesszuy lagldisn1suseliuluy heuristic
evaluation MuLWINIBY Nielsen (1994) Usgnaume aanudialunisldeu (usability) Ussdnsaw
N13v119U (system performance) aa1uusiuglunsnsiadumaaniiy (detection accuracy)
naIMauANeY (response time) wagAduilanelavesld (user satisfaction) Pinunaaedliy
szuvlungudiegnadgeenediuau 30 e Wussezian 3 Weou warUsuliuaruiianelavesldeu
MIBLUUADUAMUAZATAUN WAl ANLUIAANITUTZIUNAYD Falletta (1998)

335 AATgvnakarasunan1side lagdieseidoyalienmnin wazasunan1iidy
Taeldnsaunulfnn1sWmu1e819998u (sustainable development) ¥83899ANITA@NUTLAIUA
(United Nations: UN) (UN, 2015)
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4. N1SNUNJUJSSTUNSSY

4.1 anwunisniggvongnaznduniniefunisqia

£

Uszinalnemdsiadiddenudgeeigegiauysal Ias Knodel et al. (2015) Arnn15addn

Y
a

nelu w.a. 2568 Ussmelngaziidndiuyszsinseny 60 Wulu nnindesas 20 vesUszrnsiimn
anunsaldsnanasvieuliiiudaniludaminuasmuy deldndudgeoiggefeiosas 28.71 (hsufans
faseny, 2562) AelAnanurimelunispuatasens Insiamgluiuiivhlng faludunisdndsuing
guANKazdANLAzMINaUIMININsUIMganidu (nendeusernseans Iansaluming 1§y
waznIuAINSEgseny, 2560) uinsruumsguagaeeigludiagtuvedlednsiionaseuasudundn
mmmmmmwgmﬂmmmmmL’m (Choowattanapakorn, 1999) winsasuudastasiadensaunsa
LLazmi&nEmuﬁu’eNﬂuqui‘mummaimzwﬁﬁuﬁ%ﬁﬁmmm%u (Knodel et al., 2015) 3aiipusndu
ogddlumsiansruunsguadgenefiiussanianuazaseungy nonsuinaluladasslnl
umszqﬂmﬂl%awL‘fJuLmewﬁﬂumsu,f’ﬂsuﬂtymé’aﬂdn (Majumder et al., 2017)

4.2 nuoAnUudvasy:a:n1sUs:ansidinalulaglolondinsuiigeony

wnAntusiniesdmiulgeongldfunnuaulafisduesnadedes Tnefiftugiuainudnnis
sonuuuiiduiinsiiuggeens uazmsussgnaltinaluladlolofilunisguagun (Majumder et al,, 2017)
nsesnuuutudIasevdmiudatengnesddefiinnufenisiansvesigieny Wy anulasndy
ANNAZAINAUIY Wazn1sAuInImansunng Taewudn nsldmalulagdudaasey awnse
Favlunsiiamiuguain tiuanuvasads wazduadunisiufduiiusnisdinuaeigeongld
Tutszinalng Fufinn yuuzan (2562) diaunszuuudafounisdudatosiliinaluladloled
waztale laewlunisasaduimanisalduuaznisseuiuszaume agalsinnu nmsdunaluladunly
fugasenedainnunimie lnsanzludiiuniseeusuinalulad (Chen & Chan, 2014) wayAuiaa
Bosmududiua fofu mafautiudaniordmiuigongsiedianuddylunisoonuuy
Adufinsiugld nmsliiennuy uaznisadearudesilunisliiveluladundzeeiguazdaua

4.3 s:uuusnisnasiwnganidudinsugiguony

a

sruvuInIINswmganiduiinudAyegedionisguaguainiaens laganigluaniunisal
Afoamsrutiemdeissii lulsemalnouseiinsiaunszuuuimnmsunmdaniduogisdeiilos
widanudymlunmsdiiensns Tnseweluiluiivilng (Suriyawongpaisal et al, 2014) $1891u
Nnantunsunndgnidunisnid (2562) seyuin dasengdunguiiliuimsmsunndanidusnniian
uigsasiifosfalunsdndeuing dall nmadalulafuvssendldlussuuuinmsnisunmdanidu
1Y SEUUIEINIANYIUIASRLUITR (automatic ambulance dispatch system) LLaumﬂEU GPS Tunssey
suvmiaging aunsatefisussaninmlunsliuinisldossditeddey uonaini meysanmsssuy
usnismsunndanidudndumalulagasaumanas Ty usedvg Saslunmsdanseuazyssidu
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AMLSIILTesanunsaianduliuiugunndy (gusaung g lye, 2564) eg1slsinnm
s szuuananlulssmalvedeglussesisudu uagdesmitisnnunionvedlasiaisiiugu
mumaluladuazmssausuvesdlduinig lnglamzlungudzeeny

4.4 NISYSrUINISS:UUUIUSSY=NUUSNISNISIWNEaNIaU

msysanmsszuuiudeierduuinismsunmdanidudunudedddnonmadunisensedu
AuNTInuazANuaensevegieny Inalivinuvesitnemfenaunauiumalulagleleiiuasiole
(Artsanthia et al,, 2022) wagsrUUMIABATULULTLT (real time) v lassadsiuguveITE ULLINS
nsuwdandy sruvysannsiannsansadumagnidu Wy mandunienneiiladuiinung
wazudnfeuludaguduinisnisunndanidulagdnlud® (Kanjanawanishkul et al., 2019) wenang
Framnsndedoyaguamitdrdnuesdgiogludsinuwndanidunoufeiiiinmg selinisine
HuluegamnduaeiivszanBnmuniu egndlsfinm mamuszuuysanmsfaindnddiemmuimig
vianeUszns 1wy mnududuiuazanuvasnisvesteya mavhaumiuvesssuuwanmaiy
(interoperability) wagnssausuimnalulagvedygiens (Chen & Chan, 2014) TuusunvesUsunalneg
whginissizulassnisthdedlunisiui uinsysannsssuulunniedafosedenudauie
mmﬁmstﬂa'auLLaamsﬁ@umu‘Eamaaﬁfuauuﬁmmzau (Suriyawongpaisal et al., 2014)

4.5 govdwluviuddunazlon1aluniswsuun

MMUYIsIINSsIAEIdesfun RN TS warsTUUUS M INsuIMEgnidud w3y
Jaeongmeliifiuiwosinsiddglunuids Tnensinwdnlngaduiinisesnuuumanisnn
Guaaﬁ'atvimﬁa widsansysannsiumaluladadielnal Suriyawongpaisal et al. (2014) 5¥y31 s3UU
uinsmsunmdgnidululssmalnedmaniaidenlesiumaluladtudnioredieiiussansam
Feaenndosfudedunnues Knodel et al. (2015) ftlifiufsnnudndulunisimuszuunsgua
Haeenefinouauswensasunladasaiunseuniiludenslne Tonalunsianniegiinsysanns
psAALIFunNseenuuLTiegoide waluladleledl uazszuuuInsnsunmdgnidudieriy
IngAtsdsusunyedennuaz Tausssuvesusenalng (Choowattanapakorn, 1999) SIuA9NTTHAIL
wumrensUszgndlimeluladmanzaudulzeenglne Tnsamgluiuivindlnasstefminuasms
%aﬁmmﬁwm&Jﬁ’jﬂué’mimaa%ﬁaﬁuugmuazmﬁaam%"uL%ﬂiuiagsuaarg’qqmq (Chen & Chan, 2014)

azdtulddn nsitaunmelulagdiusaniezldiuanuaulafiudy Wesinaudeanis
Tumsenseiununm@invesigsenguazmstszendltinaluladasdslmifiosesfumnudesnisiany
voanguil wu Tsadnd uawdsila (2562) leldinaluladleleflunisnsradunisiadeulnn
LazeINIUNaNYesfgIeny JeaslifguaaiunsafnauguninuazaiuUasafovergeyld
WUULIR193Y (real-time) vauziAedny laanssd atumlany (2567) wuil nseenkuudiudansey
Tudsemalnedesmilfeuiunmmeiansssuuazanminadey Wy nislinumalladiiesonisdnla
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wazmsUsuussssuUlimngaudunslitinUsy s uvesieengluituiiouun uenaind nisvimun
WwAlulagUnudansurAIsTINNINISIANITNA LR lUTRLaEN1IASIATUaNININAN18TuUNY
WieifinUseavsnmnsiinuuazandlifiesundsnuesgengluszozen (aur anusdies, 2562)
n53sewmardazeuldifiudsnnuiinidlunisiaundiusaaseslulssmelne inevaussse
ANUABINTSINE VDG

5. wan1sfAnu
5.1 VoyaWugiuna:nousoInshogonAuvodtigions

Han1sAnwsudeyaiiuguuazausesnsvesaegludminuasnunuandiiutsdnuos

@

eUsgrnsenans annanudued guaiw uwazAufsinIseuiegerfeniinnnuanizianza fall

5.1.1 fudnuwazniadsznnsmans wuln nquiegisdlng dumends Sovas 54.8
agfluriteny 65-69 U Sewag 37.2 flanunmausa Sogay 62.4 JUn1sAnwszAuUsEaudAny Sogay 68.1
wazdniluniusznavenmnumsnasy Sovas 45.6 foyatazouliiiuidlasasondinmogiongy
luilufiruumvesUssmalne dedlssiunsdnuduiiugruuasdasdonumlumenumsnssy

5.1.2 Fuanmanudueguazauam wanisfnwdividiui dgsengdnlngerdvegiu
Aausa Sovay 41.3 ﬁiwlé’l,aﬁlwiaﬁauagﬂmm 1,000-5,000 U Seeay 53.7 Wnedluwrassielanan
nndoddndaseny fovar 68.3 drulngliansnanusziuguainuissdlunisinsmenuia
Yovay 78.9 uarillsausvidiedietion 1 1sn Sevay 67.2 Taglsafiwuanniianfeanuduladings
wazium Joyaiazdeuliifufearuimenansvgioazauamiggeongluiiufide

o o '

FaildudAyrianisiaunuuleugassazuaznsIAUINTEUAN

5.13 fuaudesnisiiogerds nanislnseidoyanaudssnanasidinunin
nnsdunvalilednuaznisaunuinguuansliiiuin faeenglimuddgivanulasndeuas
anuazanautedusuiuun nedanudosmsiutuiiGeusaslaidu fovar 92.6 s17dulugnd
Sovay 88.4 wawsvuuudadouanidu fevax 76.2 uenainil Sifpsnsuasainsfiiivme Sovar 90.1
SEUUTTUIERNATIA Souay 87.6 uarTesifisenuuuiamzdmiudgeny evar 853 fiuhaulafio
Haworguansmuaulelumaluladfitisswisanuazainuazuagunm 15y szuUAnAILguAm
onludi Jevay 58.7 uarszuuiiaunsTulsemuen Jevas 54.1

5.2 N1SPONIUUUIULGIDOIYAUIIUU

Han1sAnwINITeankuuTINgatetduLuuIInkUURnTealunng 1 wanslidiuds
MIysaINIsKIAANIseenwuUNdulnsiugasens waenannsesniuuaina Whiuwmalulagadelml
lnedseasidunsiail
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o v < v & o ad dgw ' % I a Y
UNMUAULUULTUUIUTULAEN u‘wumﬂjaaai’m 100 $13196URT QUU?%NWNﬂW?ﬂ@ﬁTﬁL&ILﬂU 1 a7uum

'
=

Feazvioudinismiladdosiasumsedeulmuazanuaunsalun1sidwnusia trulsznausie
fufindn 6 dw Tdun Fosuoudgeeny Wesuaudpua vesh 2 e wenduriesthdmiuggeey
Taetamne 1 vos) esiudu woewd uarszdes msdaneiuiidiiansdhduasmstdanuiazan
dmsufgeeny Tasianizegneds msdnneiesusuigeoiglieglndfuiesinasniseangniu

donannpafiunaNNIseBNLUUaYNAY (design for all) Mtumsldnulaegruviniieunasdameu

it Eltose  [© e e

#

AN e

NIWA 1 IUWLWITgoUNUGEINgAUIUY

anwazauvestuAukuUUsTNRUMeNuduSsuaNeiumasas It Taniuau Ussgynuiu

fiauniisediedos 90 wuRwns Wissessunisldsadu In1shndisidunugadidginiadiu

<

1% |

veshdmiudgonelnunninaramsengunsaltiengdn seuukasaIndnludfnusuauaing
ANNYIIAT LA TEUUTEUIEDINIANIAIUANEMMANKALANT BaAUsENUMATHARAARBIR ULILINNY
nseenwuvanmadeufiiulinsiudaerguesesdniseunsislan (WHO, 2007)

uena Nt thusunuudsiakeszuudaaiosiildmelulaglelof Usenoude szuumuauiasaing
99luslR sruUUTuRuMRSRIuR s UUATIITUMIAL SLUULILRBUNTTUUTENNULT ULagnaeeeasln
§2a3ur sruuvailiBendefuunaniefunansiianunsaniuauiagasinaeuldrinuueUnaiady
vuansaliuresaua n1sysauinmsinalulaglelefiiriuniseenwuutuaenadesiuwuiAnues
Majumder et al. (2017) Tumsldimalulaifiesnsefununmdinve sz
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5.3 sS:UUUSNISNISIWNEQNIAUdaSe:

HanNsANYIALINUITULUINIINISUIMdanidudaaiesuandiiiutanisysannisnalulad
ansaumad1TunsouaguANEgIegegiiuseansam Auandunmi 2 szuuusnmsnisunmeaniay
snludiiuszneudigasdusenauedn 4 du laun

P O 0 = Tele-consult

ﬁnﬂﬂwaaﬁqquw dlfisieininiened R e S
. nu\nﬁugﬂumn: Or 3 Party = .
—— i ol O |
rent S m - B (Health Monitoring Dashboard)
<1 e o : Or 3 Party

¢ Dashboard

(== bssseit i S e °
psinsiad ‘-1.; 1 = LineOA dnfuiinniugunm
_____ =\ O * unzanmERRnIdY

: Or 3 Party o a_—

e ———————

- .\: = ~, Dashboard
v+ 0
(& | G R
qunsald loT sngridufin
uazIruLwuwed PR pR—

(Safety Menitoring Dashboard)

NIWA 2 s:uUUSNISNISIWNEANIAUSATUTR

53.1 gunsnileleiiuasmumasnialutinu Usenaume l5unes (router) 4G MIBAIUANVAN
ndeeRsUndaasevniaussuviiasizideya Junagnidy gunsalindyaudn wuiwesnTiady
nsindsulin tasthelvdygrafou

6

532 wnanesuaandmiulszinanatoya Feimiinidaniu Ussinana waednsey
JoyadngunsailelediiiensinfumaRauniuasudusiou

5.3.3 waundndudmsudguanarunainsnienisunnd lddmsuiamuaniugvedgeens
T52UUUINFADUANIEY UaTTUUTIEIUATNN

5.3.4 szUuLILABURNAudnludf Ussinanasnlulifiensiadumnanidulasiiiiou
U mmhenuineitos
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5.4 wanasnadouna:zus:1iuds:ansNIws:uuusSnIsnIsiwnganidudnludn

nsnadaukazUseiliulsed@nsninvesssuuuinisnisunndanidudalud® audunig
HIUNSNAGOUNIAAUINKAZNITINABIAATUNITAIRNEY Iﬂaﬁm&iu’nszwiuﬁ’msuaqr;:iqamqﬂfcjmﬁaasm
Duszeena 3 Wou niouiediassaniunisaianiduding q ilenadeun1sneUALIvBITEUY
Myliasenveyaldlusunsu IBM SPSS Statistics version 26 3?5&LﬂuiﬂiLLﬂimawm'ﬁﬁiﬁLﬂiﬁvﬁ%'a:ua
nsaiRdmiuTeyaBsUiun uaz Nvivo 12 dmiudeyadsnanm dauandunind 4 MLLammwa
sruUinmInsunmdgnidudnlud@ifieAamunaznenudeyaguamiidifguosigeeny awd 5
Frogramansonuteyafanssuuazaguamuesglisussuuldedisdeiies Wy anuduladin

a

SEAUTINNALULADN LATEATINITLAUYDINILD STUUGIANNTaUUNNLALIATITITRNANINTTUUTLINTY

U
v
o o

Wy nisiedeulny auaImNIsueN waznisidiviesdn FulumdtndrAyvesaunindinuag

o

Aududaszveiggiony

nsnageukazyseiliulsednininvesssuuuinisnisunndanidudaludasidunis
Hiun1snaaeulu 2 anmwindey Ao

n) NMsnadauluanImaIndeuaIuAu (controlled environment) NMsnagauluanINLINGDY
muauandumslunguiiegne Wuszezna 1 Weu lnedassaaiunisalgnidudssiansng 9 laun
nMsnnduuuudundu nmsndunuudt 9 msliedeuluufunauiu wanmsmeaounuin seuy
fanuusiugilunisnsafummgnidundazdssiandsd mmsdufesaz 97.0 nmsiadeulminynf
Feuaz 94.7 wazNIERNEUNEUNINTosay 93.8

) nMInaaeuludniuniseiasy (real-world setting) anfiunistunquénegiudusseziia
3 1fou TnoszuuldFunsussiiunauuuInig heurstic evaluation ¥4 Nielsen (1994) Fansounay
5 shumdndiusulimneAussuuthudaeos Wun 1 fanudhelunsldou fedamdunsudaiou
LAYATHARIARLEYRITEUY 2) finvwaenadesiuuungliiiiugaiony Snisldauiidilade
3) fimsmuauuazianmuesld fanunsnonidnmsudaouvieniuauseiuanandudiudls
4) anuilinasgiuanuvaeadeuasidiiulaiussuunisunmdanidu wae 5) dnslesiunnuranaia
sgszuudrseansalniidades wanisnadeunudl seuuianuuiugilunisasiafuinganidu
Yowar 95 fnainevaustads 2 Uil 50 Junit uaziidnsmsudufeuiianain (false alarms)
Wins¥oray 5 SefiusrAvinindAniimaudafounuufudu ilesansyuvannsansadumngnidy
onlulifsuisuige’ Ussinanauardndulaudafeuiuuinaads wavdweyaludunhsanidulagnse
HNUSEUURAIYIA

UR 9 aUUA 2 NsnNAU - SuonAL 2568 27




JOURNAL

OF DIGITAL
COMMUNICATIONS

a a

nansUsEdinUsgansnmssuuluiuauwivglunisnsadumeandy Seeay 95 ldain
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6. N1sonuUsivwa

nswmuntudIRterd mudgegwazssuuUinINsunndanidudnludiluiminuasnuy
wansliiudenisysannswelulagadelmidniunisguadgeegluuiunvesdaaulng wan1sdinw
azvoulsziiudfgyransUsznsfidenadaiuuuifnuazngefinesdes

6.1 wamsdsamwieimsvesgietydnlugiomstutuiFouwarhitu sudsmiu
Tugndyy aenadestunuidnnisesnuuuiiiuinsiuggeeny ssdniseunselan (WHO, 2007)
LazudNN1IeBNUUUAINATEY Mace et al. (1990) n1ssenuuutusuuuuiiddsielafomand
Liifissusneuaussmufesnsvesgeey uidhanmiuidssdunsifngtimg Jiaenndesiu
p1sgandadlunisiauinunndinggeny

6.2 HANINAADUUITEAVBAMUBITEUULAYUaInNamATATEIsTULUINNTMILNTERNIAUY
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Abstract

This study aimed to develop and evaluate the effectiveness of a body pressure monitoring
mat integrated with Artificial Intelligence (Al) to prevent pressure ulcers. A cross-sectional study
design was employed to validate the prototype device. Participants with tetraplegia at levels
C3-C5, classified as ASIA A-C according to the American Spinal Injury Association (ASIA),
were positioned in supine and right lateral postures for two hours each, totaling four hours.
Pressure data from various bony prominences were analyzed using a custom Al algorithm
designed to control air cells and adjust pressure at high-risk areas. The results showed that
the highest pressure occurred at the sacrum in the supine position and at the hip in the right
lateral position. Caregivers reported significantly higher satisfaction with the system than patients,
and 88% of patients did not develop pressure ulcers after the 4-hour session. Therefore,
this study demonstrates that the prototype device is effective in accurately measuring and
redistributing pressure to reduce the risk of pressure ulcer formation. It also enhances patient
care convenience and provides a promising direction for the development of Al-based medical

devices for preventive healthcare applications.

Keywords: pressure ulcer, Artificial Intelligence (Al), pressure sensor, pressure-reducing device
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Interfade
Circuit

computer

image display

nawn 3 099saIdnnsatindila:nsSu-duloyauuinSovislSansiaynus:uoawa

2. dnnuUs:avA

'
a s A

2.1 WenaukHuninwsinanusnemelygiusefvginedesiuunanayiu

43

22 enedeuuszaninmnisldau Tnguszidiuandusainauudunsegnan 9 1893519018

nsifinunanaviu sudsnnuiianelavesithsuasygua

3. 8nsAnu
3.1 Us=innna:zsunuunnsdve

sUsuuNTITevesn1sAnuiidunuun1sdinuang (cross sectional study design) Lilenagau
Usgansnmvesgunsaliuuuunniaiausenaiiedesiuunannaiiu (proof of validation)

3.2 Us:snsAdnun

3.2.1 uwnasunvesiegimiserUls gUieniisunmsShwnvegdieuy Tsaneiuia
wnsvuasFedlal Jardinledlvd oo Tul 25 Fwneu we. 2566 G93un 24 Fanau w.ea. 2567
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3.2.2 NISAIUIUIUIANGUFI0E198148991nN15ANIves Uttarachon et al. (2019)

Fudumsfnufiiaungunsaltiendndidniul® lnedamellsunsy GPower 3.1.9.4 lngldada

F-tests (ANOVA: Repeated measures, within factors) wariuarnsines: A priori: Compute
required sample size, sEAUtiBE1AY (@A) = 0.05, 81U1AN1TNAEFBU (Power) = 0.8 WAZUUINDNTNA
(Effect size) = 0.65 (Fauandlunmil 4) gnuan1siwIamuIFedldnguietisdiu 3 ay
otnslsfin lumsfinundiideldsmunaunanduienadiuiudu 8 au ielidmdmamnaouidfivme

Test family Statistical test
F tests v ANOVA: Repeated measures, within factors

Type of power analysis

A priori: Compute required sample size - given o, power, and effect size

Input Parameters Output Parameters
Determine == Effect size f 0.65 Noncentrality parameter A
o err prob 0.05 Critical F
Power (1-B err prob) 0.8 Numerator df
Number of groups 1 Denominator df
Number of measurements 12 Total sample size
Corr among rep measures 05 Actual power

Nonsphericity correction € 1

NIWN 4 NISAUDNUVUNANGUADDE N

30.4200000

2.2585184

11.0000000

22.0000000
3

0.8854068

323 wnaeinsAniden JUieigndadentvidnsinauidedeslasunisiiadeain
windngenansiuyneluszeznailifiu 24 Flunewdhsidde neatuszdunisuiaduledunas
WAZSEAUAMNTULSY Taideslasunsusslivilifiunanaviuias lifinnizvaendendiansiu

LNEUNARN

1) gUeduniauuy Tetraplegia sediu C3, C4, wag C5 ﬁ%’maghssﬁu ASIA group A, B

%38 C (motor useless)
2) a1y 20 Tauly
3) ldlanunsandnazuasiaieald
4) yhenudwazueuis o I

5) Uaa1gn13ae urine catheter with bag

3L
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WnaeiAnean (exclusion criteria)

1) fdunanaviu

2) nMgviaenidenandiu

3) ueunELaruouuAsTUliosnty 2 lus

3.3 InfurinouginsoulAsuN1sd980on9INNISIVE
Adelalasuanuguatgvasusunnaay

3.4 s:gzpaniasoulasunisddunsorjlossiosagiulnsiniside
Auay 4 Falus

3.5 wannrurindeindeviontslumsinundde

iesrunuUTlauLNARNINYAgUNsaln IR USRI LT ANRATIINBYRe WAL, 31Tl
ASsURRY (MIey ASSUIRRRL, 2559) Usznause 1) diuniena (mechanical) Wun1500nkuU
Al uaradsgunsaisiusesiututn Mutudmiunainiduukuoraian auin 60x60 wuRLAS
W1 2.5 WwuRng wiuladuaiavu 0.5 wufwes Iesglilleulnsindvindunseu 8afinfu Bracket
FadudwilisuimindeimanBeuatuugunsal shieanuaa 304 Faueusmunuliifuady
AN 5 wuRluns 817 12 wuiiues leseenuuuliansnsasuthmiinldds 120 Alansy wasld
load cell dfagurunn 15x4 wuims Janduergiden Wurlafiinuinfiynieafidmdans
wazHunuuau dslurazsuduiihauarsduiasunuindnfiinnsesi 2) daunnslaih electrical)
\unseenuuuuarairnsasveedaaiaie1dnn (instrument amplifier) 19930509A WAL
(low pass filter) imsfurnAdsiumy uazAdfvUssgimanzay wag3) dudonsofudldany
(interface) tdun1seanuuulusunsuiieduAday i Tuiindaya UazkanIHan1anauianes
TnefleazBonuesnisinusil

351 YAuwiuinksanAveIsanieazgnIebivuin ensiadusiundsiidessonns

Y

Vinunanavivazdeloyasumisiulunyagunsalanusina

352 gagunsalanuseng fanvaziluiveuaudldnuily Mdildgaunuiausing
29437198 L10YAQUNTIAALIINAYINNUYENILUTULSIAUALANZALMLUINATINNULTINAGS
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3.5.3 gapuny wihnsnwaunausinavazustiveJeaiumafinunanaviv yneaumuil
sgyhaudnluifnaennal nsvinnuvesgunsaiiualifeddusnuay waglidevieslsiiudy
UULUBUDYUULALY

3.6 38FANUYIIVY
3.6.1 anadasasuulurlsdananianuduyauinsinawive

3.6.2 Uuiindeyamiluvesenanadns Waud timing ong daugs e uavdeyansitiadelsn

s

3.6.3 eraainsuouvLAeRnf i uaTIInLsInaivressenemetyyussave

<3

FIUNSTUNNHALSINANADA

364 davimdlieaadasegluviiueunneuasusunzuasn fanmd 5 viag 2 41l
Ty 4 Halg

3.6.5 Lﬁ@§u§®ﬂ’15‘1/1@am@’lﬂ’laﬁﬂiﬁ]ﬂﬁ%lumiﬂi%Lﬁumilﬁ@LLB\Iaﬂ@ﬁUIG]EJﬁﬂmEJﬂWWﬂWﬁW
filuszaunisaiinnnd 20 U llesainnsAnwiddndenduasfidelifiunanaiiu nsuszdy
Jaduiesnsdanmfiandsiauysalseu o Hogsesuns (redness) ANLBUEY (warmth) AT
(moisture) 3oAuuls (hardness) luu3naunszgnvesdinsig 4 vassnne

3.6.6 aranadnsuazdgualinzuuuauinela

nawn 5 nasus:idunssnanuiuntusurIBazusUA:IIAY
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3.7 38n1sdIAs1:KNanm

3.7.1 doyamilveseranadns uazAusanaviuuulunsegnuesdIuig 9 v83319nY
YULUOUMBLAT UBUATLAIY AT wlagliatifidenssann

3.7.2 avwuuanuianelavesfiiouazyaua wnseilagldadia independent t-test

£

WallSeuiguazuuuauisnalaseninetheuasgua
3.7.3 wansiinunanaviundsduann1snaaed 4 1ilus Iaswilagldada chi-square test

v v [

3.7.4 muuaszAuludRynseinae 0.05
3.8 IwunIwNIsAITUIIU (flowchart)

WHUNNRARINMTINITUINEN 35398 warfudsiideaniaifivlunsiesigineuingUssasd
AT 6

aJuITULOUIVISIU
(Gnn1rgnawuln)
udum1g 2 Boluy

Inoii Al Sovanisinm

uauMzIAYYI 2 Bl

Inoii Al ovannsinm
LR I T Vouanowwawole
(Gnnenawuin) v

SiAsn:Hivoya

MWA 6 NWSOUNTSIILINGL 3839 llazAanUshfednsIfiu
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4. N1SNUNJUJSSTUNSSY

uwanaviulduiymidfgfidmansznuogianndediasuazdgua nsAnuiinseviodanuy
(meta-analysis study) WUl mmsqﬂsuanLLwaﬂmﬁUﬂ"ﬂaﬂasﬁ%’asaz 12.8 wsaunnI1 1 Tu 10 AU
T,mﬂﬁqﬁ’ﬁmizﬁmimmﬁumﬂLLsaﬂmﬁuﬁLﬁﬂﬁ'ﬁuiuiiﬂwmma (Hospital-Acquired Pressure Injury: HAPI)
agjﬁ%@aas 8.4 (Afzali Borojeny et al., 2020; Li et al., 2020) Tuansgewiini wui dEdreiiauaanayi
2.5 &uau Twuszinalumsnvusanavivlulsmeiuia 26 8 siudunoaaianss Seldauuszuna
waslunsshwisenuUssaas 10,708 noaaniansy (Padula & Delarmente, 2019) dwsuverUae
fluganin u Tsmerunammssuesdedul fasdnlngiusanasiuiinszivumiu (sacrum)
LaTAUNY FUAAINYIUOUNIE LazAISNBILNANATTUNSEIHNFARoLNAUSYLN 55,261 UMW
Tnssnwiade 35 Ju uarannsadnandithauvdnusziuguaimuiend (adav) le¥esas 88.5
(Kamnmuang-lue & Kovindha, 2012) fati sdiuldiunanariuludgmanduideddsunsiestu
WAEALASNYIREN9TT 4T

mstﬁmLLmaﬂﬂﬁusﬁuagiﬁ’uLmﬂmLLaziszsnmﬁléﬁuLmﬂmasm@iatﬁaa UIINAYU 35 Uaakumnsusen
Wuszezinan 2 $alus anunsaazvliiiaunanasiule (Reswick & Rogers, 1976) uenani
fussnafidnnnninnusuiilavagaaied (diastolic pressure) o1aiinusanaiuldnielu 6 4alug
MNusINAiugenIussiuvaeiladud 4 wih o1ainunanaviulanielu 1 41314 (Aronovitch, 2007)
Tumeadfin msfinvieunildsenud flhedlldsunisidaluiueunnsuusilvumn 2
Ay 3 4l feanudssfioziauranasiu (Schoonhoven et al,, 2002) Ss@enadasiunisAne
Tusweianinsusesuaudfinunsiinusanaiviosas 21 vesfihefiusunnesdnuuuruRam
2 wuRuns mnsndiaiy ¢ 3lus (Defloor, 2000) fatiu mstestunsiaunanaviufidfyuassndu
pg19dsde n1sdaviimsuaznsdsuviinswesiisedisainnate msvaeliiiinidsausanniiv
Pnmsueuniediliieterdnladuniladunaunuildunsnateie Ysuaswimeaeiliuy
0N 9 15 Wil LarMTUABUYINUOUNIIE UBUAZLANNY wAZUOUAZLAIYIT Tneuuzilien
yiuounzLARIA 30 83 LieanusnaTiuUInAIlNNsEgTALY MY (greater trochanter) Fataelyk
9ONTIRUNLAIUT AT INa N AR NINLBUATLAS 60 B9FN WAz 90 DA (Xakellis et al., 1995) Lzt
Tiwandagasyn 4 2 Halus Fsnswdndausazadsiodiusafriiomie 12 au uadlinadents
Uszanal 3.5 Wil defftae 1 au Fafewimn q 2 $alus eaeasveznaiigUasusulsaneuig

2 nsNNAU - SuonAu 2568 47
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a wva o U

(Sawattikanon et al,, 2018b) dwsunuiiRdmsunisnanazuasigieglulsmeiuiaumsny
unsiedlu fseaiBendll 1) fihevluinaniaedd lildussnuaudeunli 2) fhefinandaies
Tailef wWaswinueuyn 9 2 $2lua uaz 3) §Ueladn-19 TunerinelamzAa (cohort ward) wangyn 9
2-4 Flue auIIRINISNISEIUsTEY IRy (physical distancing) (Sawattikanon et al., 2018a)
msU%"uLﬂ?iawhmwmsziﬂ’s&JLﬁai’]aqﬁ’uumaamﬁuﬁaL‘f’JumizmuﬁmﬁfﬂLLaﬂ%’ﬂamwmstas}qu

dmsuyransuaziauagUae

gunsaldigndndadnsudietasiuunanaiuuuudalud® (MImy @ssurfiia, 2559;
Sawattikanon et al., 2018a; Uttarachon et al., 2019) ﬁwé’ﬂmimmmmsm?{awimaulﬁ 39 Ag
yuouny YiuauszLAsing Musuazuasn 30 et Tagldungeaundlilifiueu dunausassi
Il 120 wdl flevanmeaeudugthesumauinidulvdundadiunediliamnsandnsiesls
F1uru 6 519 Tngliueunareuu 24 dlus wud gunsaifindndiendnduruussuauldias
fuaefianufianelaluniswdnis ogslsfin falidediialuFeswesnaasduniseaunsegn
yosthefimnueuniu q mnunszgnuaiiissdiussnauagazshliiAnunanaumusnlfiuiu
fidedsduuAalunsimungunsaifunuudmivinussnauuulfmodmiuiiueumiunmsanusane
Salusialaofiliifiosddsuriima ietissruisanuazainlunisssysumisuazuuitiediueu
Junawnu q Wvandewsanaiiviieterzdnuladiuniaesinielnesaludd wdesdunuui
LAsukuIANNNINYARUNTRINTIVTALTINARIWINLATANAATINIEUDY NA. AT.VNAAY ASoUIANRIY
(Medical Advisory Secretariat, 2009) LLazLLuaﬁmMﬂ%maIuIa§miaum¢1ﬁa§uﬂﬂﬂﬁﬂmﬁm%m
muannsavesipulnglianmadenddvanimiuseuln Usumld uazneuauswionufoms
&y v uarensunivesuyud luowianvesanwndexludinUssdriutaeiliannsldney
snianyudiuiadesdnsiiaieassddsiidnvaznisdoasiuninans TnsisnstdygUssivg
fasilidmsumsiannssuuiionisguaguain (Acampora et al, 2013) TnglugaslaiiUiriuan
wuwelulaBthemiergioglisunmaiamesinndudomndudzieneiswiudgmeeiuniy
Ussrnatgeeny Alianedunisguaguaiiiintu uazniszvesiaua duduusmdnduliiAnns
fmuneluladdismdetgiosfiaisassdiionnulasafouaranuduegiindudmiuggieny
TnduwirnuAnlilyaUseivg wassiufinnsanisanuvimeludagduiazeuian (Rashidi &
Mihailidis, 2013)
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5. WanN1sAnuA

= Sy v = ] vy A o ov vy %
NN diiismnsanmnmun 8 au Wudtienludundslasuunudunadszian
tetraplegia s¥AunszgndunaInefivdussniglagiuin .uwands 1 au uazimemne 7 AU 91855139
26-78 U W wiinsendng 38-75 Alansu uazdiuaesening 158-180 WwuRIAT AMEN¥MEURIITIL

ASANWILEAIIUAITIN 1

AISWN 1 MSNIFAIANUANUNUVOIEITISIUNISANYIFIUIU 8 AU

91usunu (Seva:) /

ATUANUIU:VOULIVISOUNISANY S
' v ANaagtdouIleviuunInSgIU

IWF KEYd : 818 1 (12.5): 7 (87.5)

Us:zinn C3A : C4A : C4C : C5A: C5C 1(12.5):2(25.0): 2 (25.0): 2 (25.0): 1 (12.5)
o1g (U) 46.75+16.64

Untin [lansw) 57.38+14.43

doug (IsURIUAS) 167+7.45

ALTINATUULYNNTEANVRIAIUANS YOI NNV SO UM LAZUOUAZLAILAAITIATIGT 2
waz 3 Tuvtweunae (M151efl 2) wui U%nmﬁﬁmLLiqﬂmﬁuLaﬁaqqqmﬁaﬂiz@ﬂﬂixLuumﬁu
Tnoileusanaviugegaiodeegil 126.88 + 64.99 fadwnsUsen sesaunFonsegnazdndsv
wazde (77.50 + 20.30 wag 77.13 + 10.26 Jaaunsusen AUaIHu) AUNImeduiignege
(62.88 + 17.15 Hadlunsusen), ﬂuﬂisaﬂﬁwma (occiput) (53.88 + 15.25 Hadwunsusan)
WaTEUYINT191 (53.38 + 25.87 Jadlunsusen)

MISWA 2 ISINARURSATENIFIBIUSUISYSRIUTRTURTUDUKINE

nsInANU (Daaiunsuson)

sannusduns:an
GRILELTRE ] A110aY ANlaavgdn
0

18N8 (occiput) 15.89+9.17 53.88+15.25
d=0nvan (Rt spine of scapular) 30.50+15.77 50.90+12.84 77.50+20.30
d:0n810 (Lt spine of scapular) 40.13+10.62 56.47+6.56 77.13+10.26
NS=IVUIKGU (sacrum) 31.75+13.36 65.10+24.10 126.88+64.99
duinvon (Rt heel) 4.25+8.03 14.03+15.58 53.38+25.87
duinéng (Lt heel) 6.88+12.73 31.12+16.62 62.88+17.15
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luvzuaunziAIrI (15199 3) WUl vShaiiiaussnaviudegagaaedunsegnaglnn
Tnefidusinarivasgaadesgi 123.00 = 46.60 Nadlunsusen sesawnfevlua (73.50 + 19.32

fadwnsusen) awiudaunfey (58.38 + 22.19 ladlunsusen) asu (45.00 + 26.27 fadunsusen)
JUNTEANULILTS (42.13 + 21.16 Radunsusen) uaznIzaNUU (40.00 = 16.13 Hadwnsusen)

9 Y

MISWA 3 ISINARURSATENIFIBIUSUISISATUTRTURTUDUR:IAYYOY

nsInANU (Daaiunsuson)

sannusduns:an
GRILELTRE ] A110ae ANaavgdn
0

NS:ANVIJU (temporal) 14.24+8.12 40.00+16.13
1¥V9v01 (Rt ear) 13.25+14.61 30.20+15.49 58.38+22.19
olkavon (Rt acromion) 23.25+9.95 47.29+7.37 73.50+19.32
?hﬂlii?::m::ueo 23.50+12.44 54.12+5.39 123.00+46.60
Juns:annliniigvon (Rt fibular) 2.88+8.13 16.24+13.82 42.13+21.16
mvjuvm (Rt malleolus) 0 15.59+12.74 45.00+26.27

azuuuefienelasenistinugunsaivesiihefidafowindu 7.131.13 Azuuu wazfgua
fidadewinfu 9.5:1.07 Azuuu fanmit 7 Wilinisvageu normal distribution Taeld Shapiro-wilk
test Wud1 4A1 p>0.05 FevimsiiasizniuTeuieumeadd independent t-test WU Houa
fanuiawelannnitgiisegredidudAgmieata (p<0.001)

_ 15.00
2
5
I\CJ/
(2
< 10.00 9.5
2
i 7.13
2
[y
& 500
>
2
&

0.00

wdoy wana

Wi 7 AziuupWWIwalevautjUosiia:gjananiinsounisAnun
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ndndugamnaaes 4 91l mngdnsmnsinwitome 8 au ffdmNsAnw 1 Ay
\AasosunsdadueinsBuduvesunanasiufiuinaunsegnduvdsdiunssivumiy fanmi 8
PINAMTIATIEANNADARIY Chi-square test WU 5@ﬁ3uﬁ§t%ﬂ§ﬁuﬁﬂ‘@’]ﬁ1ﬂLﬁﬂLLNﬁﬂ@ﬁUﬁﬂ’J’mLLGmG]'N
o9 ltyEAYNI9ENH (p=0.034)

B fawananu

TuinAIwannanu

(Sova:)

NMWA 8 WaNSINAILANANUKAIIINUBUKINBIA:AIAYVONTUSB:10a1 4 l‘ilOIU\l

6. N1sanuUsigwa

miﬁﬂmﬁﬁi’mqﬂizaQﬁLﬁaﬁﬂmUszﬁm%mwmaqLﬂ‘%'aﬁmwuqﬂﬂiﬂiﬂmiywizawﬁmufﬂ
usanpvessenelurhusunnsaruounzuatdnsuilostuuranau ussnastuitldannisaneni
fndaud 0-272 fadmmsUsen Tuiusunne Tnefidsnniigafilunsegndundsdunssuniy
(10-272 fladwmsUsen) wag 0-219 fadwmsusen lwinounzuawn Tasddunniigadilunszgn
Foarlnn (10-219 fadwnsusen) nanmsAnwiiaenndosiunansinuneunhfinuusnaiivhliie
wnanaviulfiesiianfouinaunsygndunddiunssivumiuuasdoas Inniguiu (Medical Advisory
Secretariat, 2009; Uttarachon et al, 2019) st \n3esduLuugUnsaidygUssRviunuinusang
989919N1aINsa TausIneTUlEmunsAnwReunth wieghslsAnny Anadsusinasuresntsanwl
gemsiiAuInnIT 35 Jaamnsusen (Reswick & Rogers, 1976) Fatiy en99zdesdinnsusunsaa
ussnelilaAedetosnd 35 fadumsusen

wanavuAnTuLlpsNUSINALAY ST AR ULSINARE sl qﬂn‘mﬁﬁutmﬂumiﬁﬂmi
fnalnlunsuszilivusanevivresidisunisfinwinaeanm Sevhlinsiasuulasusinanasniiad
dsraliilusenauulunszgnliaiiane Iwilvilonafnumanaiuliosas fawan1sdnuifinuin
NNFTINIANW 8 AU Tiiteaidnsunsfinw 1 au (Geeay 12) FIANTOULNANATUNS TN LB

2 nsnNNAU - SuonAu 2568 51
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wazusunzuaaduszezia ¢ $alus Inelinsosunsiuinaunssgndundsdunsziuumiy 9199y
Huanufinnwainveaedoadild insemnganiwiindafteglunusifidosniauaisvesiminives
nauenaasinsfidnsmmsfnuiadill hwindesormatasvity 52 Alansu dwiinedsvesndy
57.38+14.43 Alan$y) fetu msfnwluadsieludpaiinsasuiitouiaiasiie (calibration) sialy

nsldnuvesgunsaliusuuidomui fUielinsuuuanuiisnelatdosnitggua Faenadianve

=i Ao o < N O] o o U = o Y Y Y2 ! a
wnfiueuniidnvuziluasunseihzienldaudmiuuiuusaing JuiligiieddnlisuSeuuas
weulilaune dudaualidesdismdelunsndndifiie Jsmndninasylvgauatianuiisnalauin
fauasfiaiiolunshndauardanisaunsal uinsfinwilldmmuelidnnmenwiidadugaiiiunis
& = o & v A = ] D2 2 5 o - a
ande T ndudednisfnwidelaglvgauaidudldauainsallagnse iieUsziluainuazain
Tunisldauass

7. VodsJ

nsAnmiuandlifuingunsaifunuuivssaninmlunsanaiauasamunuussnaviuld
Sndvananudsslunsifiausanaiiu ﬁﬂﬁtﬁmmmazmﬂiﬁﬁuﬂgLLa waztduimalunsiaun
gunsainsnsume udednalsfinny nsAnwidinsostauroludestesnismuguusanasiu
Tidesndn 35 fadunsusen uazanudesensihluldlugaua nseneiselundaiiléinisvoasesssy
Welunyuddiaonasiinansiawialuil Study Code: NONE-2566-0243

8. Voldualu:
8.1 vValauanu:=dansunisfinuiiuouinn

nsUTumsmiAusanaliladadetdosndt 35 dadwnsusen uasnisAnuiluassseludedl
msdeuiieuniesdie Wewnnsdnuildmuualiminnmenmidadudanidunisimue Fsdulu
¥ a = ! v Y [ ¥
sesinsAnwdelaglvidauaudldiuaunsallagnss

—_——

8.2 volauanu=igyuloungdinSunanisdoansnina

sefumamfeuyamaluladutsoondu 9 sedu (TRL1-TRLY) Jagthulassmsidedesd TRLY
wnldFuuativayuiiuduiiososennuisliaansaiannlugnisnanndndasilunssuiunsnan
filfumsgiuanna (TRL9) naunumsininanmslsemaniisiaunsuazfieifiselddosdis
Srununnlulssmaansadhdaeiosdiogunsalils
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AnANSsuUUs:=NIA

Tassnsidedlasunsatuayuannomuitouasiamiianianszaieides Aanisinaviad
wazAansinsasnnay edsslowiasisae (@dwnau nany) nedvimnssunsiauazaiugy
aurimnssumans anrtumaluladnszaeunddigummisainnssds nadwnyaansiluy
ANzUMEmEaRS uInerdediedinl nadvinieninintn ausinalansuimg ainIngdeddl
Aatiuayuaniuiilun1sinuiide uazveveunm na.mseAsml atadiniuus Ynnieaiwide
Mnnedvnmansilg azumemans sninerdededl dwsunmsdudununsifoaded
Fadudddyiilflassnsifeladegdauogei
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Abstract

This article examines the barriers to social welfare access for the elderly and
factors influencing their satisfaction with the use of digital health technology in Thailand.
A mixed-methods approach was employed by collecting quantitative data from a nationwide
sample of 2,005 elderly individuals, and gathering qualitative data through in-depth interviews
of 40 elderly participants in four provinces (Khon Kaen, Lampang, Phra Nakhon Si Ayutthaya
and Songkhla). Qualitative data were analyzed using content analysis, and five key themes were
identified: familiarity with basic technology; acceptance and understanding of digital health
technology; satisfaction with technology usability; behavioral changes driven by health monitoring;
and potential of the elderly in healthcare technology. Quantitative data were analyzed using
multiple regression analysis. The findings indicate that the two primary barriers to accessing
social welfare services for the elderly were health-related issues, which have a significant impact
(B =0.121, p < 0.001), and concerns about using technology (B = 0.048, p = 0.024). However,
the use of technology was found to significantly reduce these concerns (B = 2.358, p = 0.026).
Factors that increased the elderly’s satisfaction with digital health technology included effective
access to welfare services (B = -0.073, p = 0.001), though this did not have a significant effect
on overall satisfaction with technology usage (B = -0.011, p = 0.279).

Keywords: the elderly, digital health technology, social welfare access, satisfaction,
digital literacy
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msdsuinisatainig Jinseideyadenunmiiensiinssiidoymauiuameees Elo and Kyngss
(2008) wavatawAavEnTldeandu 5 dw lhud Arudwestumaluladiiugiu nsveusuuay
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NIWA 1 NseuludARNOURNIsBausula:nstBINAIUlad (Technology Acceptance Model: TAM)

fin: USuusulneidde 9niuoAn Technology Acceptance Model (TAM) vau Davis (1989)
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ADIUADINIS
f8vausruinalulag

AwUWIwole

Jrynisnugvniw luadamns

H7

AwWIwole
rnonasidvuinalulad

ASIIVNIW

NIWA 2 NSOUIIUOANNISITY

Aa: USuusulneiade 9niuoAn Technology Acceptance Model (TAM) vau Davis (1989)

6. WanN1SANUYA
6.1 WaN1SANVIIBIATUNIW

Nnmsdunualidednggeengdnau 40 au Audseenilu 4 Fandn loun veuuu a1
WiruAIFIOYsE Wavawa) Mafnwiidmsliesgidomemuuuimnaes Elo and Kyngas (2008)
Fatiunsinmeidoyadesruuiioataitundniiddyanidenidenunm Tnsfiduneudidy
Tumsiaseat loun msdaussiandeya nsseyiin uaznisagusa wwAavdnildannsiiesiss
domusgnoude 5 Ussifiuddyiidsadensdndsuinmsatainisuazmslimealuladguniwiaa
Tunduifgeeny feil

oranadasanlugfiiugiunsldinalulagnily wu Wnsieduazingdni winuindesas 11.1
weldinalulagfnmuguamunney Jaliiuisguassausnlunisdhiisusnsadainisinunalulad
quAmAITa Wesndatengdiliduasiumelulagivi q Aldlunsguagunin

Ageorguanslindiuiianissensumaluladiivandisiulumussivanudila aunsaliid
msldnudeuaziiunadaau Wy wsesinaruiuladiouaziaiosinihnaludon ldsunseeusugs
Tuvaziimaluladdudousgrandesdnniuemsuazigue snsiaduiunialinisgausuainia

4 = o | U dl L4 ¥ dl % L4 dd‘ U ¥
avvioutiannudndulumsuiuusinisdeansuaznistianusineatunisidmalulagndudou
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anufianelalunsiimealuladgegemulugunsaiildauine Wy wiindendes (aunsmond:
smartwatch) uazia3osineuduladin luvusimaluladdudoussdesnmsnsuusaianduiiely
favorgdnfanarlduinsldietu Silfiduintatensoonuuuuasnisldouiinemedmane
nsvnfauwaznsiiuiNMsauaInAIialaense

1

Hatengdiuiu Jewar 64.3 dn1sUTUUREUNGANITUAYAINAINNTATENTNIHIUNTAAAIL
guannemalulad luvaenforar 35.7 ddliiunsiasuuwlas Fadaveniisnnuunneitdlunisivg
LAYNITADUANRIADTRNAFUNINVBINEIDY kazuandfenudIAyuaInisiAkuz LAY

Wiadaasunisivaumalulagliniuseansangey

nsfnmuguameeteatadasiaeemzdiidulsauiminu wandiiiuiiassauiinia
ludenanasedslitded Agynddldimaluladfinmuaunin (310 182.1 mg/dL Uu 140.5 mg/dL)

o 9

aa v

Fuwmaluladguamadvialidnenmlunistieligasergaunsauiuliaunimveswmuedlaogng
fusgdnsam

6.2 wan1sAnwIBIUSUITU
6.2.1 doyausz¥nsanans

INTBYAUTEYINTAARTVDINGUAIDENTINIY 2,005 AI9819 WU Haonenausiiogn

U7 7Y
dlvgilumands Andudesas 76.6 lnelitergszning 60-69 Tundian Andudesas 58.4
918ndagegi 68.9 U (SD 6.0) Havengdiulvgausagniesmiungming Soeas 50.2 waraunsiny

szauUszandine Andudesar 48.6 dgeenadlngluliusznavendn Anduiovas 57.6 lnediseld

a 0 A

wagaRousng 5,000 v Anluiesas 64.2 lnediseguressaliegi 2,700 v

M1SWN 1 Voyaus:3INSANEnNSVaINaUAdaE (n=2,005 AODEV)

anuru:nwUs:3NsA1ENS m dn WS:UASAS0ysE1
WA

89 143 130 94 102
PN 360 370 407 399
019
60-69 0 279 286 297 309
70-790 192 180 168 179
80 TUIU 32 34 36 13
aniunaw
lan 34 60 77 74
aUSHQﬂﬁO\]ﬂ’]Un[]HU’]U 280 263 216 247
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43 39 33

KEV/IENAUDE 16

Vgt 145 121 136 127

agnounulliann:ideu 28 13 32 20
NISANYI

TulAsunsAnun 16 9 20 15

Us=nudAnua 314 168 290 20

UsguAnuInOUAU (U.A.3) 57 73 67 64

UssuAnumaulane/Uos./Jod. 86 150 83 110

Ustyrymsiia=ganan 30 102 41 105
o1BW

TulAus:=nauadw 329 327 361 399

AEY 59 82 73 54

INYASNS 67 20 2 19

Susnolu 47 51 67 48
sneléiiade

#1n31 5,000 UN 356 287 339 251

5,000-15,000 UIN 68 106 106 126

uINN31 15,000 UIN 51 97 40 78

6.2.2 N1INTIAHIUANNENYIAIVDITOYANBUNITIATIEINSADA

31NNNIATIIEBUAINANYTalvesdaya wud Teyadiulugiinisnszatediniuund
Tmen1siaTERaAul (skewness) wazaulas (kurtosis) wansladiuinduysaiulugian
skewness 9g581319 -1 §i 1 Uaddimsnsyaremitlidlumsamaniisednaiitediiy sndusuus
nslmaluladfifan skewness Wi -1.284 Sauanafanisnszanedafilunedednies Tudiuves
A1 kurtosis d@ulngiidnsening -1 8¢ 3 snfududs nsldmeluladisien kurtosis gefle 3.520
UstRansnszeiifidnunsmantn (leptokurtic) Swmnefanisidoyafinszaneviannaads
1INNIININTELLUUUNG

A ssmadTuSaNYe (multicollinearity) vanefia msiisudsBass nnudniusiugs
udINANTENUABANLULUE eI TIATIIN9ERR TngldAndisy@ns tolerance uay VIF wuin
fuvsdasrlulialifidymarumaisidusiufisuuss @ tolerance vasfudsianumaglugag
0.907 14 0.994 wagein VIF aglurag 1.006 F9 1.103 Fasninnasiunmsgiui 10 wandidiuinduds
wanilfaruduiusiulussdusuarlddmansenudeauuiuglunisiieseilung
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nan1snAgeuANLIdefevesuuuasuanlaen1sIATIA1 Cronbach's alpha
wandliiuinnnsindenuindede A1 Cronbach’s alpha wewuuswdn wu “mskinalulad”
uay “mufisnelaluatafnis” fengeandl 0.087 uag 0.117 pudy uandliFuidosaumani
fmuaenrdesiuAuUUTINTEWINTTIA Benslsinnu Muls “anuitsnelasensldaumalulad”
fifn corrected item-total correlation manfi 0.002 desiinmenisiionalalfiauduiusiy
AZLUUTIN B813l5ANTN A1 Cronbach's alpha Imaiaué’dma&ﬂuizé’uﬁaam%’ﬂﬁ

mMsnageuAMIiiBInsiTmeLudeuaulagldnsiessesdussneundn (Principal
Component Analysis: PCA) wansliiuianduiusseninesulswdniinnuuidetie e factor loading
yoeauls “msldmalulad” lu component 1 Wiy 0.722 wanslmfudsnuduiusidaau
ffullafomdn uenanil A1 Cronbach's alpha Wlesemsgnaudsastsdinnasiadauioanss
wareuidedefiiissedmsunsiesvinisadnnely

s o = s = Q‘ . .
6.2.3 MSAATITRANFUNUSVaUNSNTAUUSEENS (correlation of the coefficient

matrix)

nMlasginNdiusserineuUsTuawideilld Pearson’s corelation Liasandeya
drulnglinisnszarednuund (normal distribution) Feumsnzaniunisldaia Pearson Tun1vin
ANNFITUSSEn iU INaNiin1snsEatedkuuUn@ Pearson’s correlation AU
v v fa v ! o a1 aa vy v o ¢a g =
ANudLTUEBadUnsIsEnIaaanls Tnelamdululanue -1 (Anuduiusideauanysal) fs 1

(ANudRTuSITIvInauysal) war 0 nunefdlifinuduiusseninadiuys

[

TunsAn wvsndduussansanduiusaylignsves Pearson disil

_ Sx-X)(r-7Y)
T Vrx-02z(r-7)2

1089 r ABANENEUNUS X wag Y AoAIUaIiLUsNs ANyl kay X, Y AoA1adevadmikys

Qe

=

NGRN

v A U v 6§

INNITIATIENANAUNUSVBRUNINDAUUTEANT WU FawUsratesdlanudunusni

o w a

paAYNIERANTEAY 0.01 wag 0.05 wu dadsnisldmaluladiinnuduiusidsaviutym

)

e e

fuguam (-0.073) wazilanuduiudiBevaniidaauiuanuiianelaluaiadinis (0.285) uay
arwiienelatenislirumaluladngiagunin 0.295) Fesin mslfmaluladfnnuduiusiusesu
arwieneladeatainisuazmaluladngngunn uenaini Smuhdudsnsdndsuinsataing
finnuduiusatdedfytuanutaadiunalulad 0.055) waznslinalulad (-0.052) Fauans
Tiunsdhiauinisatannisiinasennuinawaznsldmaluladlnenss
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6.3 asUwanisnadeudauungu

NNHaNTIATIiNsannosdauduegisite aunfgiuildiunmseuiu lun auRgmd 1
dymdguamilnasonisidifauinisatainig aundgiud 2 anudnadiumaluladinade
mMathfsinisatainig ausfigud 4 nslimaluladifunnudiniusssrinstamiugunmiy
mMadhdsuinisatainns aufgui 5 mslimeluladifumnuduiussevieuinadunelulad
fumainfeuinisatafinis uarauufgiudl 7 madhfsuinsatadnisiinadenuiewelaluatainng
duanuAgiuiignufies 1iun audgiud 3 anudesmsldoumnaluladlifinasonisidfuinig
a¥afns auufgiui 6 mslimealuladffuauduiusserisnudesnslinunaluladfunmadig
Uinsatainis auufigiud 8 nisdhdsuinisatainisldinadenfineladenisldeumelulad
warauuAgud 9 maifsuinsatainislidnasemufimeladensldeimaluladngaguaim

M1S9N 2 N1SIIAS1:KNISNANDYIBIIEU

o o X o ’ R?

annuvuUAIWEINSNI Change SE(b)
AYAYA (constant) 2.089 0.115 19.827  <0.001
Jrymismugvniw 0.014 0.014 0.121 0.024 0.115 5.167  <0.001
noWMNIoamuinAlulag 0.003 0.003 0.048 0.021 0.050 2.261 0.024
noWAaINTsiGuuInAlulag 0.000 0.000 0.006 0.029 0.005 0.212 0.832

nsfEinalulagrinudymmugvniw

- = - 0.015 0.015 2.038 1.190 0.002 2.544 0.037
NUNISIVINIUSNISAddnnN1s

nsiinalulagninuAoiunuoa

. . " . L 0.006 0.006 2.358 0.991 0.026 4.982 0.026
AuinAlulaginunisinfivusnNisadannis

n,"sm'nm”[ai"_mumfgmfms _ 0.003 0.003 2.637 0.477 5.532 1.091 0.333
TBuuinalulagnunasiinfivusnisadannis
noWwWuwaleluadannis 0.001 0.001 -0.073 0.052 0.115 5.167 0.001
AoWwWuwalasensiduuinalulag 0.001 0.001 -0.011 0.010 -0.024  -1.082 0.279

AoWIwalsanisiduiuinalulag
MNSOAFVNIW

0.000 0.000 0.018 0.012 0.032 1.428 0.154

R?=.016, adjusted R? = .015; F (3, 2002) = 10.925, p < .001

7. N1sonUs1gwa

nsfnwilldvaaovauufigiu 9 fefiReduiaderne q fdwmarenisdrdeuinisatainig
vostgemnguaznstimaliladgunmadvialuiumesUssmelne samsAnuagyeuliiiuisanudesiles
wazdadeiduderlunsliimeluladgunlunguiaieny lnonadnsals annsasuifioufumsing
rewnthuaglitoiauauurlunsiauinisliusnisatainsesnediusyavsamannty
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a = v = ' Y =2 a v a
ﬁllllﬁﬁ']u"/l 1 {]%W']ﬂ']uq‘uﬂ']wuNaﬂaﬂ']ik‘l]']ﬂ\‘iUSﬂ']ia'Jaﬂﬂ']i

Han1sAnwmud Jymidnuguainiinasiensiinfsusnsadainisedeiideddy B = 121,
p < .001) Gawanslifiudn fgeengiiftamavaimanniuasiinnudesnslivinisguamifiaiu
uagIpaNTAuTedndaratelsen1s Wy nsndanaluladuaznafuneldlduinig msdnwilag
Yamada et al. (2015) Ui ffgeongiiitiymaunmgstusnussautiymlumadndsuinmsduguam
Lﬁaqmﬂ{]ﬁwmﬂﬂivms wiu ﬁﬂsi’fﬁhaﬁmLLawmvanJmmmLsi’hﬁw%’wmﬂimi%’ﬂmlﬁwhﬁms
mamuwuuaamﬂaaqﬂummwLmﬂmmwmvmﬂ maamaummmLaiumi‘ifnmaiuiasﬂmLuawm
PPMITATUALINATEUAT AR uanT N uiTelua sy faeonguiseuldn
Lisulalunisldeumalulad wu mslduounaiadumsgunm esanuianisiineusumiolid
NMsauAYUIINATOUATINTBYUYY

AuNAgIUN 2 Anufadumeluladiinasenisnteuinisaiannis

mMIvageuANLRg LU ANUinanumalulagiinasienisindeusnsesailted gy (B = .048,
vV dld o 4 k4 a v L Y a U a
p = .024) gaeorgnlanuinanunisidinalulaginuszauivguassalunislduinisaiadinis
Hrumalulad esannisviaauimumalulag anulddueg vievinanuivla nanisineiil
donAapdiu Ha and Park (2020) finudn Anudnafgiunaluladdmaliigaeigianiuaiuse
lunisldinaluladanas lnslaniznisfuiteanudelunisldau msdeilneusuwagnisaiuayy
muwmeluladladutadeddgiitisannnuinatagiiunsditausnsaiannig

a = v v e ' ¥y = A v a
auumgﬁu‘m 3 ﬂ'J']&I9']'?)\1ﬂ']idlfﬂ\'i']uWlﬂIuIaElZJNa@]aﬂ'ﬁmﬂﬂﬁUiﬂ"ﬁﬁQﬁﬂﬂ'ﬁ

auuagmﬁiﬂﬁ%’umiaﬁuauumﬂmamﬁ%’a (B = .006, p = .832) Fauansliidiudn prudenis
Tnuwalulagvesatoglilainasenisdifeuinisaiainisiaenss anvmealunszuiindgeeny
wfinnudesnsliiumalulad uidsanisatuayuiifisselunisiiaudosnismanilug
NsUHURAZE Wy Msviansnensvseanuilunisldnumalulad mnnsfnwidamunin wui
Haeengdinuszauilamlunislimaluladidesanuanisiineusuimnzauviounnauaduayy 1wy
AsoUASTeYTY Fedmaliinufesnsliaumealulatlignuundunsufifats nedwsiuandieann
M3AnwIvRY Yu-Huei et al. (2019) fiwudn mudosnslimumeluladiinasenseeniuimalulad
Tunguifgeeny msviaanuinrundilalunislimaluladenaduguassaiivilinanisAnuluuiun
vosszmalngliaonadosiunanisinululssimasy
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a = v Ao w v o ¢ ' v o Yy = a
ﬁllllﬂﬁ']um q ﬂ'ﬁdl‘UWlﬂIuIaElﬂ']ﬂUﬂ'J']NﬁllW‘LlﬁizV]'J']\iﬂiy%']ﬂ']uﬁ]‘uﬂ']WﬂUﬂqiﬁl"]Q\TUsﬂ']i
AEANTS

HansAnwmuin nsldmalulagiiunuimlunsiduanuduiussenindymmuavaindu
msindsuinisatainisededidedidny (B = 2.038, p = .037) fgsengilfinaluladarunsoan
wansznuvestlymguamlunistidainisadld Ssaenadesiunisdnuives Ahmad et al. (2020)
finudn meluladguamuuvansldtelifgeoigamsofanuguamyomuiasldietu e
Fodrinduaunin nadnsddlniiudinnuddyresnisiauimaluladfldnuiowazannsn
Hgantodninvesgienglunsiifesnig

a a o Ao W o o ¢ ' o v Ao ¥ =2
AuuAgun 5 nsldmalulagniuanuduiusszndteanuivadiumalulagiunisdigs
UsN15aIannIs

Han1sANwEuduI msldvelulagnieannnuinamumaluladuazdaaiunisdniiauinig
a¥afin1g (B = 2.358, p = .026) Msatuayusnunalulad wu n13dneusy nsliAmkuzdivangay
a o w [ 1 v o (ldy ¥ [ a o
funumdrAglunisanenuinalungudgeeny nadnsdaenadesiuauideves Ha and Park (2020)
i msEneusuimumalulaganinsatisananuinanasiivanuivlalunsldoulungudasens

a a o Ao W o o ¢ ' o o a o
auNAgIun 6 asldmalulaginfuadnudunussenineaudesnisidaumalulagiv
A1SUNRIUSNISEIERNIS

namsAnwillsatuayuauiguil 6 (B8 = 2.637, p = 333) Fuandlifiudy mslfmalulad
Liladiunumdraglunisiduanuduiusseninsnudesnisidanumaluladiunisinfauinig
atainislunguifgseny eudesnslinumeluladuesigsengenaliifissmeiioviilugnisufoiass
\losaniitiadenagodniionadnuang wu nmsvearuamisalunisliinalulad wienisuin
nsatuayuiifismeludunisdifmineinsuagnisiinevsy wadnstuandsinnsfinwives
Yu-Huei et al. (2019) finuin avudesnisiaumaluladivnumddglunisifiuniseousu
waznsiindamalulad esainudummsdenuuasfausssuiuandety fgeengluuszimalne
ondaansatvayulusunsliveluladegraiivame Gseravinlianudosnislieumalulad
Liannsouvsdsudumadnfeinisatainisldognsdiussansnm
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duNAgIuN 7 nMshdsusnsadaanisiinadeadnunswelaluadafngg

auuAguilldsunsaduayuainuadws (8 = -.073, p = .001) nansAnwTiIuI Jaseny
fanunsanfausnsadannistaazamnuaziiuse@nsnnazianuianalasausnisnbasuunniu
n1sndsusnsiidewarsingd eliggeeteidniinuedldsunisatuauiasguagiaiiie e
Fulutdeddgyndmarnornuiielalassiuvesgrengluvinsataninisimnnliiu aenndes
flun1sAnwIes Venkatesh et al. (2012) Ainuin dliusmsianufisnelasnnudeuinisuuanunse
dniislddeunazilufinsiudld deiauswuzio amsusulsnsdhisuinsatannislifianuasain
wazdaaudely sudaiiuszuunisivauugiuagmsatvayuivinzanivedislvigaogaunse

a

THusnsladewasiuseanSanunndu
a a ¥ 2 a o A a ' = ' o a
AuNAgIun 8 nMshdsusnisataanisinadenuisweladanisldanumalulag

annfguilldaduayuanuadng (B = -011, p = .279) F@liiiudn nshdsusmsatainis
Lilddeadaaruiianelalunisldnunalulaguesiasey asergenaiianuiianelalunisldnalulag
ndadedu q wu anuazantunisldau anudilalunisldnalulad viensatduayuainaseuas
1INNIINSRUTNTATaRn1slaenss Kan1sAN¥INAIRINNISANYIVEY Ma et al. (2016) Aiwuin

Y = a ! aa 1 = ¥ alt 1 vV v S
nsidnfeusnsiumalulagiinareaiudienelalunsldmalulaglunduggeeny Toiausuusie
msiiumMsatuayusunstinevsukarnsinufinesiunsiinumelulagedsieios Taudiadnm
9 Ao & | 1y % oA @ = A v v

ninensnIndu wu dllen1sldwealulad viensdnlusunsufineusuwuunseunqu Wetieliaseny

a

ansalinunalulagiiegfiuss@vsamunau Snviansatiuayuainyanasaute Wy ATeUAT

o

wiaiousugury fuduladedrdglunisadisenudulalifgeensanunsaldnunaluladlifvu

v U

auuAgun 9 nshdsusnsadainsiinadennunaweladenislidaumalulagnsaaguaw

Hansfnwliatuayuanufgiui (B = 018, p = .154) mandausnisaiannishiladmansenuy
niiedAgysiennuianelalunislinunalulagnnaguamesigieny avmonadunszdadedu
wu Anudglunslidnuresanalulad anudueeiunisldanu viensatiuayuainaseuaTwazgus
fuansynuuinnd wu gaeegidanuianudilalunisldmalulagasianuiimmelalunisldem
waluladuinnan luvagiinisdnfsuinsatannisenalilmdudiulsdrAgRdmanonuiianela

= & | = . | i o v = v
HANSANULANA9INNISAN®IVRY Li et al. (2019) finudn nisaduayusunsineusukasnisl
anueiuanuinelalunsidnumaluladlundudaeny Jeiausiuzhe arsimunalulad
avguanlluliienarasnINgaTu SIfuiuNTatiuayuIINYUTUMTENUIBUNNEITDY
Wiagigaseanusulalunsisanumalulad lneenadnluswnsunsAwLE N ITARULaT AN @UAU
NAIR18WARLNAN
LU 9 9q
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8. vodsu

& A

= Ao = v A & ' Y = a v a 1%
N1IANYIU QmﬂﬂigﬂﬂﬂLwaﬂﬂ‘l‘yﬁ]‘ﬂf\]ﬂwLUuQUaiSﬂmaﬂqiLGU']ﬂ\TUiﬂ'ﬁafJaﬂﬂ"limaﬂﬁdfﬁﬂ@qEJ
&

q q
=

Tulszmdlnsuaziionudadeiifinadennuiawelavesgeorgdensliisumeluladauninddia
Tudsenelng Sswansfinwimuin damduguainuasanuinafertunstimaluladiinanssmu
oghaditfoddyronsiniauinisataimavesgieny aonndesiuauuigiuiindy lnefasogfitdym
avnwdedinnuinaiiertunisiimeluladasUsravdgmlunsdhisuinsatainsuniy
agnslsfinny anudesnsiirumealuladndulidmansenuiivedfysonisidrdeuinisataninng
Feoradumnetladedu 4 wu madhisgunsalegmsatvayunsitnumaluladdinaudedinddy

uenantl msfnwdamuin mslfinaluladiunuwlumsasnanssnurestigmauninuas
anuinafiumsiinaluladdensdndainisaianing uinduliannsoffuamuduiussening
AMUARINIsIdumAlulagiunmsiidsusmsatannslaegslitedinny dmsunansenuvesnsiis
uinsadaanisdennuiisnelalunisidnumealuladuasinalulagnsiaavnin wan1sdnwilinuii
nmsifsuinsatainsdmansenuegadidddgsiennuiaelalumsldnunalulaglundurdgeeny
FeovaevieuisrududouvestadeiiinaderufianelalunsldmmunaluladidililiFunsmseaey
sthafismeluviunvessamdlne msiseilieruddalunsiiudrdsmnusidulumsimunuloue
uaznagndiileiunsiiduazmsifimaluladlunguigeeny Tnswglusunsatvayunislia
welulaBifieligeongaunsaidsuinsatainislfesneiussaninmuinty

9. Voldualu:
9.1 valduanu:=dansunisfinuiiuouinn

9.1.1 Anwrladedwasianisinfawarnisidanumaluladveigieiyagansaunqy
Ty W Yademaasugna deu waglausssulunguens q ndduwaiesazsuun welvinsnw
dnlatisnnnuusnsdlunisnfavaluladseninangudgeengluiuiiang  vessswmelne

9.12 AsAnwTednluesnnuidn audens wazdynivesdgeeieilineidu
nsldmalulad lagerdenisdunivaliednvionisaunuingy welnladeyadadnineliuglassa
wazanunmelunsifanalulad

9.1.3 nsfnwiluswanmisyutuluiiniswauinalnnisatduayuiniivssdnsnain wu
sULuuNsRneusuwgaunsedsnsaisnuiulalunisitinalulagdmiudgeeny

9.1.4 msinsAnwmavensidivalulaglunisquaguainvienisiifeusmsadainig
Junalulag¥revauinuaindinvegasorgluaulatie saudsaiudagulunisldinalulad
Tusveze
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9.2 velauanuzigyulourgdinSunanisdoansnina

v
=

9.2.1 aAsgArsduasunsiavilusunsunsiineusuiiunisldaumalulagduiugiu

£l
o

Y = a 1 al YV vV =2 d‘ ¥ 1 U Y v
waznsiifsusmsiumalulagliiudgeeny laglangnisiineusuniiladeuasusulvidiu
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Abstract

This article studied perception and attitude towards product placement, as well as need
for regulating diverse forms of product placement in digital television programs. A survey research
was employed with a nationally representative sample of 4,946 digital television viewers selected
through multi-stage random sampling. The study found that the top two formats that viewers
perceived as product placement were: the display of product packages or logos along with
verbal mentions by hosts/actors; and the display of product logos or graphics in various areas
of the television screen, regardless of whether such products/brands were verbally mentioned.
Viewers accepted that product placement in television programs was necessary for program
survival, and considered the insert of product logos/brands in program contents as normal
practice. The most accepted product placement format was that of product relevant to
the program content as it did not excessively interfere with the content. Regarding regulation,
stricter regulating on children’s programs was most wanted by viewers, followed by news and

educational programs.

Keywords: perception, attitude, need for regulation of product placement in digital television,

product placement in digital television

1. unun

Uiunveansdeanslugaadviafiffuslnadinginssumssurinsvimiudeuly fuslanause
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3. N1SNUN2UISSNUNSSU
3.1 naslyurun n1slyunus:rnovs19n1s na=nasluvruinu

MUUTENIAAMENTTUNITAINITNTEABES AANsinsvied wagAan1sinTauuIANWASYIR
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Aansnszaneidearseanisingied el Tudagtunislavanlulnsviadszuudiviaerauuslaiu
2 walng) lown 1) nislavansewinemenis Wunslavanuuuasiuluguiuureanineunslason
malnsiadlpgtilaueAuseningwenilonmsens (TV spot or TVO) WWulawaniiinisiiaue

& = o & o = a A a A
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3.2 1uoAMININUNISSUS AAUAR WNRANSSU llazAdTIUABINISNISHNNURINA
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Assael (1998) namyin n3diasude (media exposure) M%am’mé?ﬂaa wed MITiUszamauda
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fideninduilafinssfuarudesnisresnu McQuail (2000) na1ri1 nadinsudenieaudilag
fie nsiszamduiavesiiuasezgnnszdulasdad Tnegiuarsazidonaudnifinsadu
audssnsuazaNallavesnu wagvandesnslinfudaifilidesns dmsumadniuuasinund
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Tufimmsuinvieau Tnsvaeifuilnalndulavanty 4 asdeliAnaunfronsaudiu Faimund
fiAnduiiurseunqulufsirmunfinofllaman (attitude towards advertiser) JUuuuM s LAueTaYAT
(formats of ad execution) AUFANYAIIINTUBLLHWAN (Mood evoked by the ad) uarANUAINIA
Tunsnsedufuilnavedlavan sadaiomvedlaan (context) Asfinaniundneduduusiidnina
fuviruafrensdumveesiuilng @enndediu Hoyer and Maclnnis (2007) finanain Huslamaziia
viruadrelawanisodlefuilnafimnuddauasifenuaulaiulasandingn Gdewanivinliguslna
Anviruafvaudnidesue 1éud 1) Tavaniifuslanasnsotihdeyadenanlulivsslovild (utilitarian
dimension) 2) Tarwaniiadiannamdaimdy (hedonic dimension) wag 3) lemwanfianusansedu
aveenFosniiuveuilaald lumemsaiudiu Speck and Elliott (1997) leina1atiangingsu
vandudlevan Ao ‘wz]aﬂismﬁﬁﬁiﬂﬂiﬁma‘u%’w%aamﬂﬂiL@@%ULﬁauﬁImwmﬁiuﬁaﬁu 9 Schiffran
and Leslie (2000) na1i woAnssumsvanideslavandenisunemuies TaensUasudsiinues
ylaule wdeSundnegmilein miaﬁmﬁy’ums%’ui (perceptual blocking)

atalsfimu MSeTRetostunmslavanudsdusmonsuaznislavanseniteens wui
mslavanudlumnensiliguslaainnissuitazandnsdualaunninmslavanssninegenis
(Gamage et al,, 2023) vauzdin1sAnw1ves Corkindale et al. (2023) wui Huslaaseanisteya
nlawaurdlumensssiantnasuinnnsenisiuis Jaugdlvglavaniansauidiaus
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3.3 nsmnugnanisliuurunusiuds:inAlng

Hagtudszmealneiiuumenisiiuguanisleanudsmansimiiltidundn loun Uszae
AMENTTUNITAINTIINTEAILEEY AIN1TINTTIAY wagAan1TinsALuIANLKIYIA (UseniA nang.)
Fos nsnszimdunisionvisufuilaeludanisnssaeidsanazAanisinsvimd n.a. 2555
wisznmatuildlfsryuumenislasanuddlaenss wifinsfnyiwuamislunsioansnisnain
Tudnwaizdsnan Tnedalvidnisauonszuiunislunisifuguanuiesuazasseussu Jefldiud
Aerdeafudnwarnislavanudsivanzan Wy nszurumslunmsmiuguanuieatayasseussn
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lnguvinedesuigensang (2556) wuededtinduaiunisudsdunasiiuguaniuiesvesdiinauy
ABENTIUNITNINITATEANOLEDY AANSINTVIAY wazNaNISINTANWIANLASERA (@1neu nane.)
Tu na. 2556 Fejaiuluinsnaunujimifedfuderulunslavaiudadundn uagiteuly
nseynelinszvhnslavanuddasaiuiinisuenuesdomaensuaglavanudioanainiy
iauﬁqmnﬁﬂﬁ@%’wumwﬁqmmmi‘wmﬂmﬁam namde 1) feaunlawanesnainiomsions
othedoau way 2) winidenisenisiudulawanus Aoaudeliduslaansivindulavan
YonaNT é’aﬁimamiﬁﬂmgﬂLLUULLaﬁ%‘mﬂmwmLﬁa%’mﬁﬁaLauau,uwiaﬂmsﬂﬁmmaﬁami
nszneides Aanisinsviml wazfanisinsauuiauwiannd (navny.) Tumunismiuguanisnssyin
17'iLﬂumﬂmLﬂ%‘&m;:JﬁimiuﬁamiﬂizmaL?#ENLLasImﬁﬁﬂIma?wmé’awm’i%mam% UIMERYYTN
(2562) léfﬁﬂmgﬂLL'U'ULLaﬁ%mﬂ@mmLﬁa%’mﬁﬁmauaLLuwia NENY. Iuﬁ’g%’aﬁ&nﬁumiﬁ'}ﬁ’UQLLa
miﬂsw‘hﬁtﬂumﬂmLU%&JUQ’U%IﬂﬂMﬁQﬂﬁﬂiWWL?{&NLLaﬂmﬁﬂﬁ FamsAnwdananmuin :19n1s
IwaﬁﬂﬂmaqﬂizmﬂlwEJﬁé’ﬂwmsmﬂmmmmﬁLmLU%EJU;:JU%IMImqmi?jqﬁsﬁaLauaLLuwiamiﬁﬁU
AUALUYUIUR Faildevuildiauouursiuiu 2 9o fudl 1) Temsdaddemansy srensliduusih
wguslag sensiiieifine vy FENTIATIERAnIUNT Tt 5181159717 kAL IIENITNAIEE
limsld3ueygalitimalaanudds 1 2) Tavanulimsiunslavaniiieadestundn i uins
vionsAud Wy yvd ewnsdmiumsnuaziinidn o1 My man Tnedelausuuzvedinende
widvemans uminedeysmn (2562) fMamnuAefuniseygeliinislevanudseiduiy
Tnottouluisafudnuusmslavanulsiiamsansevildtuduegiusuuuuressens nisuans
dydnwalneusenenmanensiieudsifvumsuiilavanussszneusons uaznsaanan
lawanurslunisiruaailawan

4. 38N1SFANUYI

nsinwadaiidunisisededisa (survey research) Taeiidunsunisdiunisiiiolds
aonndosiuinguirasdueansite nguuszanaitmnefe Usssvuiluineiusumonisiniam
spUURAYa wawdleny 18 TAuly andeyanadoutszanssuunmuety e uazdontn we. 2563
Yo inNuadALianR wuitlsevnsenysening 18-59 U fIS1unuieay 38,664,947 Ay Lipsan
ldanansaszydnuudvusenissviaiudarUseinvlaog1adaau A uiamuuIanguiegg
Tneldgnsdmunsalaimsmummnauszansues Cochran (1977) Tasfmundanudesiuiifesas 95
LazAAIAAIAABUNSagaL 5 NNSAIA WU msTinguiiegegtes 384 au lilelianunsn
Uszsnauanferazlsl lnefanuiananlsifuiesas 5 fiszfumnuidesiusosay 95 Lilenuazain
Tumsussifiunauagnsiinseideya fideiddduuanduiogiaianun 400 degne dediold
runassinsieuluimun Aeliivesnin 384 fhegs eehdlsfna ilelinsinnesinseunguens
Tnsvimivanuafivundnuogafisme Ssfarsansuienguiegdlminumdnmansedifideoyuu
Famsiingusetsegiates 30 AudoIENs SIuTIENITITINANY 98 F1813 Tlvidesld

naufegeadueEeley 2,940 A
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2

Adenusiusudeyadensduiiegauuuaneduneu fil

fuil 1 muadediunduiiegdlinsounquuszinnsienisiitindne Tnssadmane
Tifinouuuudeuamegietion 30 AusoUsznIens duil 2 duliuninfuteyannnduiieds
Ingldn1sidenuuulanzas (purposive sampling) snunaninaaiae 1Uudduddislunisideuas
ufFurumensinsimiadranuiidmun vinsiuteyalasliifvemnueyaszilunisnou
HuszuukuUgeunuesulall Mmensussdsiniuivlssvesnaslvamansuazuinnssunisdianis
aodutudiaiauimsmans uazvennusuileludsomnsdedsauesulatvessiensivsviam wy
wiylnvesnensng 4 wdniiieadesiusenisinsiad aaenusnzdinamanfumine1doa 4
AsoUARH 5 NiinAvesUszmelng uauiasilugdodinueaulavisna q de ielildndusoeng
nssnsnaiuarBuRlitoyn ndtnnszuiunafvioys wuhiireunuuaeuaiavin 4,946 au
BannniiitmunuaslddeyafifinannBeiu Sahdeyavammmnldlunsiaset fidelduuuasunu
Huedestielunsifiudeya TasdnuAeafunisiud fauaf waznsiiuguaiddenislawan
WawL191n1053n9W3dees Cho and Cheon (2004) uay Johnson (2008) Hanwauzidudnw
WUUINATUSENNRAN 5 SUSU (rating scale) el Wushesnndign s1n Urunans tes teuiian §ide
psrdeUAiBsnsIraniion (content validity) mnsgniesuesianulasvsianndiuaznstaaey
mnueie (reliability) kunisnagauaimudesiu (reliability test) ldeauundede 0.7 Fuld
Fadorududauiidedold (Cronbach, 1990, pp. 202-204) waaniusIvTIndeyaldnsudiuuds
fideuszananasmelsunsudsagUnneada ualiadaninzansely

Y Y

5. Wan1SANUA

5.1 Voyaanuruznauds:zansina:wnnanssunasSusustonasinsnfuvay
NAUADDE

mMsiTzsiteyaRsUdn vz UsETINTYeIngNFeEns Ieln A 81y danuAwaNa
wazszdunsfing Tastiauedoyaiduduiuuasdosas fail nduiedradnilvgifumands
U 2,992 Ay Andusesay 60.49 fivasegszning 25-29 U drwau 857 au Andudesay 17.33
998911 fie 939878 30-34 U 1wau 760 Au Anndudesay 15.37 wavyaeny 35-40 U §1uau 751 Au
Anduoray 15.18 ngusegdulvailulan S1uau 3,264 au Andudesay 65.99 uaysadaw A
wisnuudmadsladyns S 1,058 au Aadudesay 21.31 wazlymsengdesndt 12 U 9w
628 au Andudosay 12.70 nquieddlnglisesiunisfnugand3yg1es Sovas 54.75 uay
99A3N A sEAUNMIANWIGIEARINISERUUT YR eS Fovay 38.62
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dalngsurumniu $1uau 2,058 au Andudesay 41.61 sesaan Ao Suwy 3-4 Tw/duav
$117u 1,026 Au Anluderas 20.74 Surailuusazads 1-2 $alus s1uan 2,764 au Andutesay 55.88
sesmaniuriluusazads 3-4 dlus S 852 Au Andudesay 17.23 wasdurutiosnin 1 dalus
31w 750 AU AnduSeas 15.16 SUBNSI8NNTVLDBNDINTFER Y39 20.00-22.00 . S1UIU 2,155 AU
Andudauay 43.57 5098981 A9 79 22.00-00.00 U. 3uU 1,504 au AnvluSesas 30.41
WA¥YI9 18.00-20.00 U. 31U 1,468 AU Andusasay 29.68

o i |

nausegwdlvgSurunsivsied 91w 2,869 au Andudesar 58.01 s83aun Ao
€ A o

Inséwviflotie druau 2,800 Au Andudesay 56.61 uazwwannesu wu wlydn (Facebook) gyu
(YouTube) 33 (VIU) iilnn@nd (Netflix) uazgliusnisansufiedu 4 druau 1,817 au Anluiosay 36.74

ﬂﬁjuﬁfsasmd’mimg%’wmwamsﬂizLﬂwazmtﬂuﬂigﬁfl Fudu 3,179 au AnluSeuay 64.27
5998931 7D USEAnNs18n158717 313U 2,513 au Andusesay 50.81 waslsennsnanisinad 31u3u
2,266 AU AnuSeyas 45.81

5.2 nasSusnisluurundsiuiionisrenisinsieu

AN 1 $1uouNa:SoavednguivegwsIunmuAUARsgUILUTUTaTAIuTusruNTuItonshenisinsAAL
(n=4,946) (moulpuInNnan 1 Vo)

sunuuluuanuy 91udu (AU) “

1. mwaudn ussennur Kéolaln woUNIWSNSHEOMOIAAIWATNEUANGU

Tuidiorsienis 8,158 63.85
2. lalnrdensaWndonsnaudvuludousing 4 vodeslnshAl 2,590 52.37
3. Tausn ussetur insnluidernsienis IAlLTNSWATY 2,368 47.88
4. HWENs réomolanIwATiEons AU nEoaurns Hiaau Insnlultionn » 29 1648

$19N1S IEILUTNIWEUAN ’
5. paUsRleMuoRUAUAaNeioUrSorAISIENTS 2,271 45.92
6. nstiiauaviedusn InenduiuesinsAwrindageaniudoaudn 1,891 38.23
7. anUinBonuauAT Usnns Uszsnduwuss:nonitionsnenis 1,871 37.83

1w 1 ]

= i ::4' v Y& A A a v v s
NHAITNN 1 WU E‘ULL‘U‘U‘V]ﬂZle(ﬂ'JE]SWQﬁQUIVﬁJUiUE'JWLUUI‘;’JUWWLLB\N AR UATINEHUAT UITINUN

v
= a Y

wiolaln wiounaisnsvseduwansadsdusiuluiomsienis S1uau 3,158 au Aaduesay 63.85

spea9n Ao Hlalnvsensfindensidumauludiurie o vevelnsiml $iuau 2,590 Au Andu
Sovaz 52.37 uazlidud ussadue wnsnlulomsens uwilulnisyeds S 2,368 au Andu

Sovay 47.88
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5.3 nAunananisliuvrunwiuitionasnonasinsnau

M1SN 2 ANlDAgIIa:doUITENIUULINSIIUVaNS:AUNAUARFoNIsTuuruldluitiontsienisinsAAL (n=4,946)

nAuAAReluuruviusionisinsnAu

AunmIRuauA Taln Héodomsaudsing q Ansnegluidornsionis 414 0.836
msiluusruniuidionvesstemslé iwsrze:riiistemsiuegson 4.03 0.956 un
nsijauAnlaln nsetonsndudsg 9 msnauiu|uomswamsﬁwsa\1

3.97 0.958 uan
Unin
aunsnanddudn Taln rsedonsnaudnsite q ArIfuviusuIton

- 3.82 0.918 un

s1en1sln
msijaudnlaln h§a'z§'amsq§uﬁ'wi'm q insnagluitiorsnenisriali

3.74 0.945 uIn
S18NSHAIUAUISIBIU
RAuARReaUANTuuruntlusienasinsiAl
nstiauedudnlustemshnliaudndu 4 Tnwanuniia 0.990
$AnAnuaudnUniaualusienis IGeduAtugnuauslngdonndoy
S x > ¥ 3.67 0.983 un
TUnuitionavedsignasuu
§é‘nnﬁuﬁuﬁwﬁ'lhlaua'(uswms ideaudugnuniauslnetjidorded
c L 3.63 1.088 uan

samswnuau

AAUAGFono WAl BeAUARTIEUAILN

ijoifududn nelaln néoBansiaudnsng o Unauslulionsienis

9 — ey o 2 3.61 1.265 un
mlAiinAoWaNIAaUATTU

anlUFoaudiintunsiaudnfineifuluitormsionisAgiduds=91 3.58 1.047 uan
fdlese:goausnineiruluitionsionisig 3.53 1.019 uNn

1NANTNN 2 wansALadeLaraIUTELUNIINTFIUYRITEAUTIAUARLAE N AN TTUsBNTSlINaN
luillemsenisinsiiadvesnguiiegnediuunaiussauanufaviusesienisinsviead a1ndeya
wansbiliiudn nauiegwdmlngdunaviududi laln wietensndumsig o fusneghuilennsianis
fiAade 4.14 0% Ao vausunsiilavanlulienvessemsld mszagyhlvsenisiuegson
a A aAa v N A a v 1 1 & < a
fAuadey 4.03 uwaznisidualaln vietensnduAdie o unsnegluilenisienisiluzesunid
fAade 3.97

dmsuimundseduiilavanusddlusienistnsdimd wuin nguiegrsdniuajanii msthiaue
audlusemsvhinaudntu 4 Snmdnwaldia Seede 3.72 warluduresimunfsonnuddladedudn
farsonuds wuth denguietiadiududn wielaln wiedonsnaudeig 4 tausluiemaems
vrlAnemenld sndedudniiu  Saeds 3.61
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5.4 pwsAdINIsNIsinuananisiuurunslusienisinsnAuAInasUiuumne o

M1 3 91udUNa:SogazvoundumnodgNIIunaUNIsgauSusUluunsunidusluununlullionsienisinsiAu
(n=4,946) (moulAuinNnon 1 Vo)

luuNIsUnidauaNIW NISUSINNADYAUAT USSY

1) ndusUiuunsiianads:aunisninists Ae nasusainglusuivuwauwanu
nunwiiaz1ded rSeagnlnagntiy Na:foundu§dnnSous:aunisni 3,266 66.04
nslEauAIUSNIsUuU o Iteulunuition

2) ndwsunuunistiniduenweguiAed Ao N1sUSINNAUAIFUAT USSINTUr
Taln nSedoulndountivhusuanaduduAnSousnisuu q HSalKWSNS

o om o - e : 3,234 65.38
10ugkau AU fie 18 nSeusIna IneUsiAvinnislfisieaziBunnosides isu
N1s9wduAIUsNoUaIN
3) nausUiluu VTR atiuauusienis AenistiniauaniwrSonaldunianiaudi
rSousnisvavgaduauusignisinuiniduana:auAainauinnsouIifa:nou 3,148 63.65
Vous1uNIS
4) ndusuiuunisiniauavigdauan Ao nasinidguaduA lluzun naz91nungaunn e 40
13U B0US19NISTIMUIYFUAN ’ ’
5) ndusUILUMSWATNAUAN 15U ganitusnenis Hiaunnanidelde Uniduo
) 2,929 59.23

FuAarinnsiBrysouliselnaUsiAvINNISUNIAUENIWEUAN

157 3 wuin nausegedanseusuldtungusuiuunisuansussaunisainisly Ae
nsUTnglusUnuusamauanmiasndes vidoasidlangimils fiagvioumnniFnvievszaunisal
nsldAudUInsty 9 deulufudenlussiuiigeian Aososar 66.04 lurmeiingusuuuumanad
Audn Wy dediusents vieyarafiifediss tnaueduduasyinsdymulidelasusman
nsausnmdudn Idnzuuunisseniuiiian e fovay 59.23

A1SNA 4 ANI0A8IIA=30UITEIIVULINSIIUVEIS=AUAIUARIRUADAIUFOINISS:AUNISAOUAUAINLION
vouuds:inns1anisInsiFu (n=4,946) (noulauinnan 1 Vo)

1) snemshdnauidnuneiduidin 4.31 0.894 UINAEN
2) S19N1SV10 4.24 0.896 uINAan
3) snenisALaItiutnaueaNs:A0US 4.16 0.927 un
4) s19MSIAN10 4.10 0.860 uIn
5) sngnsiNUisd 3.74 0.993 un
6) sngN1suUINY 3.68 0.916 un
7) sngnasnoanisd 3.55 1.000 un
8) sn1gn1slsilsd 3.49 0.977 un
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1n51971 4 wandliidiiudn ngusegdulngiissiuanudaiuiessfunisauasiidune
vossomsisinguidmneduingsiian feeds 4.31 sesasn e dsefumnudndiudosziy
nMsmuaNiitunnvesensin feueds 4.24 wasilszduanuAndiudeszdunsmunuiidng
yosemsigatiniiausanszanag Jenede 4.16

AISWA 5 AAgIa:EoUITEIILULINSTIUVaIS:AUNAUARRDAIUGoINISNsAUANansTuununTultonn
$19N1sINSAFU (n=4,946)

NISWRISUIADWIMWN:EN 1danSusus1unisinsnAu

0.945
A9SITUGMISUNYINIVOILBULINNGINNSASUALTAKLOBIIUVISY
rloguUN1ASTA9STNISAoUALNISUNIEURTULUNEUAN
[ ! 4.07 0.903 uan
TusnensInsiAdAana
snenasinsAAt:FovinsiUnuesIeoaudInDnIsTIe UL
3.92 1.017 un

TuneusnurSenaumevavsionisinsnAUAINa

1ns1eR 5 uandliidiuin nguiegsdnlngiiuiinmsiansanarmngan deniumy
ensinsimimadiinsagnavesrumnnimsmusslagmiisnuuesss feiade 4.09 sesasnn
fie $uFimhenunasgmstinismuaunsiiauslavandudlusensinsimiaia deade
4.07 LLaz%‘uiﬁfﬁﬁaﬂﬁimﬁﬂﬁavﬁaaﬁﬂmﬂmLwEma%aﬁuﬁwﬁﬁmﬁjwBLEuLﬁaIammﬂumauﬁw%a

aa o

AOUNNYYBITIUNTINTYIAUAINA dA1aae 3.92

6. N1sanuUsivwa

HaNFITENUI naufegidulng Surusenisnsviadyndu Tugisian 20.00-22.00 .
5998917 AB 929 22.00-00.00 U. WAy 18.00-20.00 u. drulugisursunialnsial sesasunAesuau
ruszuvesulat lulnsdwillefouazunanwosy wu wedn gyu o dewdng uazdliuins
ansuiisdu 1 fevas 58.01 uar 56.61 muau SaduiinadlndiAssiu ildilein Jagtulnsvim]
Lilvdendnifiesdeifioriifuilaaliidnfusmaisionnuduiiising 9 uiiludemeilizuy
RINETIRaTiazaan Wy Sadhneullvhau vienaiivuseniswieutunsounia uazazideniury
senslnsitmiinudesmsaulay iy gyu duled (website) wisdin fnften (TikTok) uazdnmand
1Nt esnnanunsadoniatlunsiumildios InsamzegnsBanguinieisdu Z (Generation 2)
Adonvuseniseing q dweeuladuinndmsnsimd §d inTes Aadagedmd (2565) naliin
Tudlagtudessulatidutesmeiifidnenwiazdunumluiinuszdriuegrann iesniduded
annsadnivldtennd vanan aseulisut nsmisuiy (377 wioRTviaid) luldvesmandn
Tumsiumilnsvimidndoly (afgn1ud uid uay gua gyasedna, 2564) dunihoradumse
aufnviiweanelulaBnsdeansiiautuegaiiios sonadostunanisdsavesiaidiu (Nielsen)
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Anud widelnsvimisadudefiaulneldnannniian uivdunvesnmsiurulnsiimildiuasuly elne
Surmilomnaensileenamanuiiienistosas widensurudoundurudossulatizuuuvaniuds
Ny (Buranthaveekoon, 2021) LoNANT NSRRI INUT rusiensudagviiiatadls
wazidenSurusemaannuaneUsznn limnzaafiesonsussunnlaussnnnils weandedlatemils
wihths uszdonvuannidemsenis muduseuluifgns sensgauauluaseuaTi TIudesens
Insiaifidnsimealuladdnudussduszneu Wy nsvnmnsilinUszneu saudenisiiaus
EULLUinmsVi@ﬁuaﬁ&J %v‘iﬂﬁ;}umﬂaammu%’wmw&Jmiumﬁﬁu Wt duniisenaunannanunsel
1A3n-19 v‘iﬂﬁ@%uﬁuuwau%ammwﬁagaﬁdnmiumﬁﬁu (Jan, 2020) TadsSurusen st uiiaiounaan
i seunane suillesannitnssiduiinlutagiuiireuthasdu lveuinmuesenasa
Iad1e (1n3e9 AaUngesni, 2565) aepmdesiunuiAnvadaiia wuAw@Ia (Dennis McQuail) e
wildluunummthfivesdeasuiasusedenuaonisadisautuiwa Ak ounat N IFIn
(afgn1us uit was gua 1Oyasedia, 2564)

MNNENITITeNU Jrusensfnitguuuillennsensinsvimidulavan fe dnmdud
U5t viselaln wipuvaiansuIemuanayataduatu 9 Tuillemsienis dlaln wiensiiin
Fodwm uludiusing 4 vesvelngvia whzlinsyaiwse lilinsnaddumySeuusuitu | seswande
nsunnglususuuvedisuing uazn1snaiwaun dennaasiu unam Higsusng (2559) JUkuu
Ao g v v = = v q va v A a & =t - a0 A Y
milvsuinalsvanulannigane n1sdnlnduavseuinsiludumilsluainviend wudeddu
algsn tange (2557) Nagulidn guuuunismedudndugunsaiusznevainlusenisiduguuuy
Tawanuleiguanunsanenueslauiniign dunisfinwveauuan wsvushw (2557) wudn Jau
ynnanaunsnsulavanuiiluasasyals Iz siaueduAYE o IAUAHUSULUULRIUAAR
wazuleing@udunsiidudunsdssnouluann viliguusus Juusenisanunsasndinislavanusds
o = = v S @ A o Aad o
nlinsnanfneasiBealannitlavaniviuiisinmdsenaulusenis wasmsliuananiiveldes
o = \ Y v o v a v oa ] a Yy o
nllausagala dealinguevaiuitansdua (Gnnssu Aelselasy, 2565) uaznsldiiveides
Hreligunelesnnuidnia wasandndunnunsludugiivededusionisinsimild (L, 2023)

ansIfedmuin ndususeniunsilavanludonvesmenisld mszasshliasenisdu
ag50n LagAndnTsilaualaln ViaeTonsaufeng 9 LLVliﬂaEJ‘LULﬁaMﬁWEJmiL‘ﬂuﬁimﬂﬂa \HULREIU
‘UﬁJ‘USmJ waTana (2559) iy Ayusenisanlngeensuldtunmslavanuiuasuosinduiios
iwdesflontanmanainegnanis nuiaenadeafueuissluefiniinuin Wauafvesuslnaiidse
mslavanursdulngidululumeuin wu msidevesanan wsrushw (2557); Gupta & Gould
(1997); McKechnie & Zhou (2003); Ong (1995) wonant neAdsluefnasyiouliifiuin AYNI8NT
Tnsaiihpmesionweunslanavnalnsimiludaanuieatu fsityuesms Anfaunlania (2564)
gy fuslnaiuseiunstiaeslavanmansied Wesmnduremememaelsfmanzaudmsy

1%

Andnsnensvsernvesanniinsviriuas Julssleviseduulunsinduladeondeduimseusnig

Y
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ogalsfinny suuvunslesanuisludemsemsifuilnaseusuldnniigadunisiuaue
Tawanudsiinistiamnieatosssrihsdudviondndusituguuuuriedenvessions lelii
lai¥angnaneuanlawanunnifuly aenadestu Faned waadn (2547) Gaszuh fuslanazidnngnsiin
funstawanduiussivhiaueduiddaifirnudiesile o wetuaniensidudeduayasinsiend
way Kit and Qui P’ng (2014) na1vin msaedudlulavanudadesdinuwuuisuiiondnides
mssumugrauazdesiunsgnlenfinsdumlumevds uasiiieadevimunAnfsonsidud

Tuwdveamsmidugua viiemuaumslasanuwlsluiomvessenisingvieml nquiegiaiui
Asfieudnnnvessensidngudvineudnuniign 598907 52AUNTAIUANTIINIATDS
F18N15917 warsensiyetiudnaueaszanu Ussnuiduandiiuinnuunnaewuneses
duuiugnanlavangaindesnisiiauaiilontoyavesduilusienisinians msgwednilviing

a1 a v | . = v o | & o 2] Ao o v a
NaRFBNI@UAININNN (Corkindale et al., 2023) YIVDYRNNAIU mﬂwmmmwmnuauammwmim
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Abstract

This research aims to develop the structural modeling of relationship between perceived
usefulness and family motivation, and to gauge the path coefficient of the aforementioned
variables on behavioral intention to use social media among senior citizens in southern Thailand.
The quantitative study was employed through an online questionnaire with a convenience
sampling of 400 samples at the age of 60 years and above who used social media in daily life
activities via smartphones. The data analysis was based on partial least square structural equation
model (PLS-SEM). The results demonstrated that the perceived usefulness and family motivation
could explain the variables of behavioral intention to use social media with an explanation
power of 59.5 percent, that is a moderate coefficient of determination of the structural equation
modeling on the effect of perceived usefulness and family motivation on behavioral intention
to use social media. The path coefficient revealed that perceived usefulness had an effect at
0.488 and family motivation had an effect at 0.114 on behavioral intention to use social media.
This indicated that senior citizens’ behavioral intention to use social media depended either

on mutual influence of their perception of usefulness or the effect of family motivation, or both.

Keywords: perceived usefulness, family motivation, behavioral intention, social media usage,

senior citizens
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(convenience sampling) MeuuuasuauluzUiuvesulaunadumesiin lnenisuuziinnaietie
yAARE19BIe 9 Huteanslatuazetn Welrldnduihegieiomn 400 fegns Tafvmediniy
nMslAeisneisfdsaetosfianuisdiu (Partial Least Square: PLS) Tagmunns1anisrimun
YUINNGUAIBE19YD9 Hair et al. (2017) ABINIINGUFIDEN0E19HBY 130 AU FIMTULUUTIRDIAUNTT
W9lAT9a319 (Structural Equation Modeling: SEM) ﬁﬁﬁi’ﬂuaugﬂﬂs%l,%ﬂﬁaLL‘LJiLLm (latent variable)
guan 2 W fsgfudoddnmsedn 0.01

v
1%

wUvAUANNAT UL IUSENaUMean 2 @ LaA

gl 1 Jeyamiluvesneunuuaauniy 31U 3 8 laun e 91y uasgiduniendeet
Torinuduiuunsiaaeusens (checklist)

dufl 2 msduiusrlmdvonsldeu usmdnduainaseuni uasanuidladengings
flazliory samiedu 12 4o Tasdomounduuuumasdulssanme (Likert scale) & 5 sedu
lngdormamvesmsiuiusslovtiveanisldem (perceived usefulness) §1uu 4 U8 ussndnsu
21nATEUATA (family motivation) $1uau 4 do wazarwAsladmgAnssuiigldi (behavioral
intention to use) $1uau 4 9o U3uUsnanuuuinuesndudng yaseiads (2560); agnnn unugassol
waz Ine Tyeans (2562); way Venkatesh and Davis (2000) il LLwaaumulﬁgﬂmnaau
Arniissnsadaiom (content validity) fufidermgdiuau 3 viw emduiiniuasnados
%39 10C (Index of Item-Objective Congruence) LLazﬂi’mﬁaul‘U"Uadﬂ’J’mLﬁEJWISQL%&Lﬁaml,l,éj’s

nyinszvteyamluvedneunuuasunulagldati@enssuun laun Arnud Seuas
wAENAFRUANNAFIUIAENITIATIZAANUFURUSTIE L MAMELUUTIaIENN 15 WelATIas e Ingldis

(9

Masaeatiaefignuledlu

M1s WA 1 VoA wN1sSu§Us:Tusu IsuwanfuaINASaUASI lla:pduMIlRIBIwnANSsSUR:IGuudoduny

sonUsnuy fo85n O
(latent variable) (indicators)
nasSudus:Tosu put FoduAudinoudAryroddnus:913u
(perceived usefulness) pu2 AoduAuidUs:lusudrnSunoniuiod
pu3 doduaunirniunnsiognraua:noNauIsu
pu4 FoduAunilKnIuRARAIUI0aSIASonISO
UR 9 aUUA 2 NSNNIAU - SUIAL 2568
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sondsinuy 85n . .
) o VoA1INU (items)
(latent variable) (indicators)
ISVWANAUIINASOUASO fp1 augnlunseunsowanaulriniusiodlddodunu
(family motivation) fp2 rhuiﬁﬁ‘aﬁdnmv‘\i'eanhmu
fo3 annauidugordanu:tindoduaunnniu
fo4 snnUs:zauAvesnisidedununiionnsanuannanu
poulene:Eu biut riutdaudeduauiduls:913u
(behavioral intention to use) biu2 n"luﬁnmuéﬁnﬁaan'lsiﬁmue‘iaa“anu
biu3d riudinowwawalelunisidiudedinu
biu4 ruAng9:IEaudeduaunta:Hdymiunisidautnuiniu

4. N1SNUNJUJSSIUNSSY

{Afelddnvinarszgndliduysnisiuiusslevd Jadussduszneunisvesuvuiiass
nseansumaluladaes Davis (1989) uazfuUsusindnduainnseuasiiilonsnanennudle
L%quaﬂiiuﬁﬁ]ﬂﬁmummmﬁ%’wa& Al-Ammary et al. (2014); Marikyan & Papagiannidis (2023);
wae Venkatesh and Davis (2000) st}

4.1 A2WEUWUSs:nIwNIsSuiUs:Tusuna:noumvlvBawnAnssun:deu

ns¥uiuselond v sziuaudevesyanaiiiledn sldnumaluladezyieiiia
wanUftRanlsituyeaatu (Davis, 1989) Sdluuiunveamsnuionananléi mndgeengius
Ustlovdvesnislifodsnuiaelinslidinasninavietu vililaunmdindtu fasvhlitgeeny
vouSudedsnunazdwmaiemuitladmginssuirlinudedny

'
a o U v 6

wenNiu nsfuiuselevinndedinunazinalulagnisdearsidvia HduiusiuauAsla
FangAnssuinazlinugnianfnwegiauwnsvans taun

'
= LY

Akar and Mardikyan (2014) Anwinsldaudedenuvesglininmes @dagdulaioute
Juwend) wud mssuiuszlenifidninadeuindeanudsladamginssuiizldonu dgldnuged
msldudedinuteinyszaniainlunisindedoans azvilinAnanunsladangfnssunagldanu

1NTU

Al-Ammary et al. (2014) Anwimsldaudediauvestindnw wudt nMssuiuselevidanina
FauindeanuasladmgAnssuiiagldan Weyanasuitseleviveunalulad agthlugniseeusy
wagldaumaluladtu 9

Siah et al. (2020) Anwimsldnuivlediesetiedinuesulal (Social Network Sites: SNS)
1w wledn urm (WeChat) uagionduay (WhatsApp) veenguiaseny wuin nsuiuseleviiitnsna
Bauinsennuasladanginssunasldaudednuveaens
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Hossain et al. (2021) Anwinisldaumadnlugisnisunsseuinveddain-19 vesindnw
szAuUSyg v wuln ms%’uifﬂiﬂmﬂﬁ%m%waL%qmﬂﬁiammﬁy’a%L%qwqamiuﬁ%%’mw,wenﬁﬂ
wansliiiuindedldnunesinredinivselovd axvinlituunltufiagldouunanresuiifiugy
ogwsiniiles

wandnd yguIziady (2560) Anwinislisuueunaiadulavvesdgiongiienduoglu
Fan¥adeddml wud msduistleviveswoundindulatifininaduandennusdadmgingsy
flaglianu viliggeorgausafnsodomstuiiounazasouataldlaslideailidng Sntaannsn
wisthudeyatmansliungBuldieuazsan

WudT iWeuseivs way ish alunn (2563) Anvimislinuueundiadulaivesgeengftondoor
Tunsannumiung wud Jgeengiuivselevivesweundndulatitaiunsatisduisainuagain
lunsfnsedeasldoganngs liAsimunfnidensldmuueundindulad wesilugaruia
BangAnssufiayldau

U 1A (2567) Anwinsiinudedinuvesatongludminveunnuy wui1 nsug
Uszleviannisldanudedeny wu anuduile aruaynauiy waznsinsedeansiiedesin
Tanswalauinseanuadladanginssuazldau

91NUITENTIUTINLITI9AY azdiuladn nsSuiuslenivesdedinuddninaluinse
ANNATlaangAnssuNagltanu

Aaa o

wenNill Fallenuddeinertesiunisidanumnalulagfdviadu  deaiuayuin nmssuiuselend

a a

18vSwamuInsaauAslaldanginssunagltau lawn

Pal et al. (2018) Anwinsldauuinistinudaniey (smart home services) Va3Kga018 WU

a a

nsfuiUsglenilisnsnaleuinsennundladamginssunigldnuvesgeny

Sagnier et al. (2020) Anwnsidanumaluladiaiiouasawseians (Virtual Reality: VR) wuan
nsfuiusgleniiiBnsnadauindenunsladanginssunaelday

ugua suzAUd (2562) Anwinisldeuszuudneuiise (e-commerce) wuin nssuiuselov

a a

T9nSnadeuinseviAuaRnilsenislussuudreulisenisteduni

Adedanaduanufigiuin mssuiussleviandedeuiidninadsuansoaundlalang Anssy
mgldnudediny
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4.2 AXWAUWUSS:HINISVWANAURINASOUASIIIazAIUAIIRIBIWNANSSUN:TEIU

usamdnfuanAseUn e msuveuiasyanafeiunsgdlaliufoRnueudonis
yoanguyAnaluan (Venkatesh & Davis, 2000) Inslanzagnidenguypnalndta wu yaralunsouada
diou viaileusamau Aduusunvesmsdnuiluadel eranaldd usmdnduanyaealnddadisioans
Tigeengldaudodsauinadeninudladanginssuiiarldnudedinuvesdgeeny uonani
falanAdeiifeatesiudnsnamadintluuesveausmdnduanaseuaiinazyanalnddniauiu
anussladanginssufiaroudedany eun

Al-Ammary et al. (2014) Anwinisldnudedinuvein@ny) wudl ansnandinusiutayana
lunsouasItiavsnadiuInAea sty finssunagldnu

Pal et al. (2018) Anwnsldeuusnisinudaaiusvedgeeny nui anBnluaseunsiuasiiiou

a a

Tanswalauinseanuadladanginssuazldau

Ooi et al. (2020) uaz Siah et al. (2020) Anwinslfnuivledinsetedinuosulal (Social
Networking Service: SNS) ¥84nguigee1g WUl WiHANAUINATEUATIIBVENATIUINARALATLY
WangAnssuiazlydanu

Ahmed and Khurshid (2023) &nwinisldaudedenuiiionisuusuanuianguiinnu
sunsdasiuuazussmanssaudie wui1 yaealndln loun glsdudye eusiuey wazyans
Tuasauasilldnsnaldauinseanundladmnginssuazldau

5IBLUAS Ynes uar Tnsuu egaliu (2560) Anwinsidnuuimsguamilnsdniinioun
Y0IKae01y WU Bvswanisdny laud aseunth wieuw yaaalndlin viseyaraituvey Bnswa
WeuansonuaslagangAnssunazleeu

1

wAanun Buudy (2562) Anwinsidnuneundindulatveingudaieny wuin usaudndu

]

91NATBUATIIBNSNATIUINAaA Rl Rinssuiazlgeu

AIdedsnnduauufigiudn uswanduainaseuaiidvsnalauindeninuadladanginssu
Magldanudediny
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5. NSOUIUIAR/AUURFIUNISIVEY
5.1 nsauludAn
nasSu§Us:losu

(perceived usefulness) .
AIMIRIBIWNANSSY

Ae:ldeudodunu
(behavioral intention to use)

ISVWANAUIINASOUASD
(family motivation)

NIWN 1 NSOUIUOANAIAUWUSS:nIWNSSUSUs:TusUazIIsuwanAUINASOUASD
niganswasionoumileIBawnANssUN:Euudodunu

5.2 duungIUNISIVY

auufAgIui 1 (H1): nssuivsglevianndediauiidninalisuindeaiunsladanginssy
agldnudedny

a A v o v Aa a a ! 3 a a = v
allllmi']u‘ﬂ 2 (H2): LLi\‘iNaﬂﬂu‘ﬂ']ﬂﬂi@‘Uﬂi'Jll@‘Vlﬁ‘WﬁL‘U\TU’Jﬂmaﬂ')"m@]ﬂi‘ﬂLGUQWQG]ﬂiiiJVIQSGL‘UQ']u

19

5
RRIENGEY

6. WanN1SANUYA

nan1sanen luASItnUeanidu 3 d1u Usenaume Nan1s A e manamanssaun nan1suseiiu
FUUNITIA (Mmeasurement model) LagNan1sUszL UM L UUaNNTTlATIAI N (structural equation
model) Ingis1eazdunnatl

6.1 wWan1sdIAS1=:HaNAIBIWSSIUUN

a v Y Y ' ' Y 1 \ = a v
Han1TIATzvideyailuvenguiietne wud nquitegdulvaiumends Sosay 62.30
orfzagludininasval uasAIsssus I 03 vae Yeenll nszd gifie szan us1da uavana

lnedndiuvesngudingrvodeagludminasvaiuiniign Anlusevaz 42.80 s09asurde

v oy

v @ = 1% v U u v o oo | Aa Y A A
JaninuAsAIsITNTIY Sesaz 22.50 uasdmiands Jewar 8.30 il nqudiedwnilenytiuianre
60 U uazenguniignde 96 U lneilengiaiueti 68 U

3L

UR 9 auun 2 NSNNAU - SUAU 2568
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6.2 wanasus:IouMaIuuUNISIA

nsUszdiumiminesfuszneu (indicator loadings) vesternanuifldluns invosinuUsusassh
dieUszdfiuanudesiuvesiuysiidne Junszurunsusnvesnisiasginadedsnsiingsi
wuvlsmaaunislassademdsaestdesfignuisdiu Semrsiiddimdnesdussnouuinni 0.7
wazilteddynsetnfisziu 05 wardesinnsandnesiuszneudetiusen mnamiminesdusyney
flAnmand1 0.7 (Ramayah et al, 2018) el ToAnuvasiulInsTuiUsyleviuazusmdnau
nAsEUAS S1uIU 2 48 (PU3 wag FPA) Slentesniniwinesiusgneumunasivitmual’ Seftansan
fnnsAtszney warludrvasiulsanusisladoninssuiisldaudedeny wud RETNDRH
yosuUsEiAnmingand 0.7 Feinsanlifaosiusznoula q senanuuuassaumsddaseadng
iesnniinuaniAfifismesenisaihulinaaunislassaiald

AIATITRAURsUTadenAdad (convergent validity) WU AaAeALLUsUSILTE
FuUsURS (Average Variance Extracted: AVE) fiAnagszning 0.650-0.718 uansin dauusursdild
TumsinimnunsaBeaenndet tufe AedsnnuulsUsuvosinuUsusds Sdnannni 0.5 uasAnimiin
(loading) fimunnnn 0.7 wasnshnzsinnudedievesruaenadesniglu (internal consistency
reliability) \flofinnsanludiuresianudoiusuvesiauusuis (Composite Reliability: CR) fieh
9g331119 0.847-0.911 wazeAduUsEAnSuaan1vesATOUUIA (Cronbach’s Alpha) flr1agszning
0.730-0.870 wansirswusulsiildlunistafinnudndede Wulumunasifidwualy dufe
AreudesiusaesiuUsue uasmdulssans ueanunsnsauLIA fiAnannni 0.7 (Hair et al, 2017)
Fapn5199 2

MasA 2 AUKUN ANDAsAUIUSUsoUVeURdIUSIY AAIUIBaUsoUVouRoIUSIH I1a:AduUs:ans
lIvawIvouASaUUIA

Arduus:ansioawa

sonUsnuy o8 Aatntin
(latent variable) (indicators) (GEGI)] AVE VouAseULA
9 (Cronbach’s Alpha)

n1sSudus:losu PU1 0.842 0.650 0.847 0.730
(perceived usefulness) PU2 0.841

PU4 0.730
ISIWANAUIINASDUASI FP1 0.801 0.658 0.852 0.742
(family motivation) FP2 0.822

FP3 0.810
AoUATRIBIWnANSSUR9:TEIU BIU1 0.850 0.718 0.911 0.870
(behavioral intention to use) BIU2 0.840

BIU3 0.840

BIU4 0.859
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N151ASIENAIINATUTITIMUN (discriminant validity) Wudn Arsandidesvesanade
AaLUsUTIUTRIT U A (AVE) thufte eowidladennfingsutaglinuwindu 0.848 mssuiusslon
Winfu 0.806 wazussHANFuINAsEUASIWIAY 0.811 Feeglunumueayy Tawnnnindandurius
semirefuUsursuRusudsudesay 9 wanaiduysudafildlunisfadanunsadediuun
(Hair et al,, 2017) Famn5797t 3

RIS 3 SINRdovvavAaaunoUIUsUSoUVaUsoNUsSIL ta:Ararduwusvaaiondsiua

sonUsiuv AMUMIlIBIWNANSSY e . . . - .
n1ssusus:losu NISYWANAUIINASOUASD

(latent variable) fie:tdonu

AOENTRIBIWNFANSSU

. 0.848

na:ldvu

n1ssusus:losu 0.535 0.806

ISIWANAUIINASDUASD 0.314 0.409 0.811

6.3 wanasus:iounonuuaunsidalasuasi

N153LATIERAUUTEANSIEUNIG (path coefficient) wWud1 N55UFUsElevUlianSnaauIn
somuadlanagldan (8=0.488, p<0.01) atfuayuauufgiui 1 uasusmanduainaseunsaiionsne
FauandeanussladangAnssuiiaglda (=0.114, p<0.05) atuayuauufgiui 2 AW 4

A1SIN 4 wanisnndoudauungIu

n1sSuus:losu >

0.488 0.051 9.519* aduauu
nmum\ﬂonv B AR :

H2 ISVWaNAUIINASOUASI ->

Yo oy 0.114 0.057 2.02* auuduu
AoUAIIRNR:TENU :

**p<0.01, *p<0.05

i 2 wuusraesaunisddasadinansaeiuieanusdadanginssuiigldeuls
$ovay 59.5 (R*=0.595) 14l fneduuszavBnisvihune (coefficient of determination: R?) fifndn
0.25 uansiunmyesuuUassegluszdum Mile 0.5 uansinuAmveIUUTaesegluTERU
Ununans uazdriidndaust 0.75 Tuld wansiwuudiansiinanings (Hair et al., 2017)

INNANITILATIENNUTT A15FuiUselevtduazusananduainaseuadd awnsnesuney
ArausUTIuTesauRsladagAnssufiagldnudedsnuvestigiengld 0.595 uiedesar 59.50
fohAndusyaviaugniesesnisinuereuuyaesiinun megluszduuiunans Saanamd 2
wuuiassaumsdslassaiaidsaesioofigauisdin uansdviwavesasdusznaumsiuiusslev
WA LIINANAUIINATOUAT 1Ué’ammé?ﬂﬁ]L%awqaﬂsimﬁﬁ]ﬂ%’muﬁaé’mu
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perceived usefulness \ R*=0.595

AWAYIRIBIWNANSSY

ne:lguugodunu

0.114*  behavioral intention to use

family motivation

MWA 2 IuUr1auauNSIBlAsIASWMAIERItiouAaAUEoU

7. N1sonusigwa

v

mMsfnwililinguszasdiiiofnundvinavesmsiviussloviuazusmdnsuanaseundiiidie
aruidlademginsanfiorlinudedsauvesizeengluiuiidminnalivossamelng wamsUssdiu
Fuuumsia Weinnsandanudesiunuvesiuusuds Anedsauulsuniurewnuusul wae
AduUsEAVSLeaTNYaIATOLUNA WUT HuNeiTii LR uansuuuSaesan1sddasiadnsaningn
adunefLUs MITuiusElevd wsrandunAToUAs) wavaussladengAnssutegldnudedny
vo3geogliduegned waznanisusziliuinuvaunsdadassadiamuin nsuiuselenivay
Lmmﬁﬂﬁumﬂmam%”gﬁﬁm%wasiamm%ﬂﬂL%qwqaﬂﬁmﬁas‘lffj’qmﬁaé’ama&Jwaﬁﬁaé’wﬁmmaaaﬁ

auufgiuil 1 msfuivssleniddvinadauandenudsladamginssuiagldondoden
fifndudszavsidumaniniu 0.488 eBuelsh fgsongliimmudinuasmssmiindsusslovdveansldnu
dodsnmiflofnsiodoasuazinnnuinaslutinusz i uldedsazmnuazsind aenndeaiunuide
VBUIUIT L%aﬂssﬁwi way TR AUV (2563); 1nAuANA YnyUselads (2560); uquia suzAUd (2562);
2UNNTIN A7 (2567); Akar and Mardikyan (2014); Al-Ammary et al. (2014); Hossain et al. (2021);
Pal et al. (2018); Sagnier et al. (2020); uag Siah et al. (2020) Insdedanntelviaeo1gaansndoans
fuiileunazynralunsouasaiiegvialnaldlaglidealddne Sniailvaunsouistuaylisudeya
Immsliognsngs (wdudnd yyussady, 2560) faeoteiuiuselovivesnsdeasiudedny
malnsfnsislede Iflauazmnuazsiniilunisdeas dwaliAnauaulauasdosnislidedn
1N (AU L%@Uizﬁwﬁ way NS AUNI, 2563) ms%’uiﬂsdmﬁﬁﬂzﬁuagﬁuﬁﬂwmuawwwm
uriazuaunLAty lneflidesdouinslinunou Ssnefinsanldh woundinduduiiusylond (Sagnier
et al,, 2020) ogliustssslomiveaneliladudnsdanuidladmginguiiaglion uazdmsu
fiddvnveietunslinumaluladegudrnsdeatvayulfiinanusdladaginssuiaslfo
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@

11NYU (AL-Ammary et al,, 2014) uazillaginsentinfiassloninaglisuannisldnalulagingieis
UszanSnnuazUseansua Navdinasariruninananisitey wavdinasanisuausuimaluladiu
soly (uguia susAUs, 2562)

auufgiud 2 LLiﬂmé’ﬂﬁumﬂmam%f’;ﬁﬁm%waL%qmﬂsiammé?ﬂfﬂLﬁ?ﬁdwqaﬂiiﬂumﬂ%’mu
dodsru findszavaidumaniniu 0.114 s3uiglét andnluaseuadmdndunaativayuliigeony
lidodsruilunsisodeansiugnuau sesndestunuideveunanun Buudh (2562); s1asiueas gres
LAY UNTUU ﬁﬂQQLﬁu (2560); Ahmed and Khurshid (2023); Al-Ammary et al. (2014); Pal et al. (2018);
Ooi et al. (2020); waw Siah et al. (2020) Woggeorgnuiiiuyanalunsouads vidoyaraillnddn vie
yarainuesdurey dvimuadia wazimdamautunisldnudedauriulnsdmiiadoud aziin
auddnaula eenldeu audsrudsladmginssufiaglfonduiian (nanun Buud, 2562;
5IBIUAS Qnes uas tsuu segadly, 2560) Tnenguigsotgiifimnudiusvnedsnuiifazdnmauls

'
d

Tumsldmalulagunnninguinlaianuduiusmedenuns Bnnsnisatduayuainaseuaiiuaziitoy

=

bigasengiinanudeteuaziulanvgldiumalulagidviauiniu (Ooi et al., 2020)

8. vodsu

m3suiUsgloviiazusmanduanaseuni IsvsnadauindeauatlalamgAnssalunisldou

'
a

dodinnotaiiddfyneedn uarnuuiassaunsddasaiiausaeiusanussiadongingsy
farldnudedenulddesay 59.50 ndnfe fMuusaendusulsiddyremunidadoginssu
Tunsléaru Tnenisfuiussleniddndnadoauddadamginssulunslifnudedsaunniian
Geaguléin daeongluiuiitaninmalivesusemalnefinnsduiustlon wsmdnduanasouais
wazmuntladmginsnilunslinudedsa

9. Voldualu:
9.1 valduanu:=dansunisrAinuiiuouinn

ns@nwiluewianeafnu e fuuTunvesraeeiudulsdu q viswuudiasdul
WU kuuTIaes TAM2 uaghuudnaes TAM3 iiefinwusingnisaliliinduegreseunuiaraziden
Andendely

—_——

9.2 velauanu:=igyulourgdinSunanisdoansnina

msumbhsnuaivayu dunsysanmssiniumbenudu o lunsimualeuisifedes
fumsliusylevinndedinuuarmsadivasuinvglumsldouy mufmsiviviudediauvensg
Haeeney
vy 9

2 nsnNAY - SuonAu 2568 111
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wnAnun Budi. (2562). paudslalunsidenltheunantuladvenguggiery Minendnusinenamansumdda,
WIS TTUANERS]. https://digital.library.tu.ac.th/tu_dc/frontend/Info/item/dc:169391

WU WeuseAwg uar AR AluM. (2563). n1sgeusumaluladnisldueundintulatvesdgeenylu
NIUNNUYUAS. 275979998IN159ANIT UM IMIAYTIvAeUYS, 22), 1-17. https://s010.tci-thaijo.
org/index.php/msdru/article/view/142

o a

wandng yoyuselely. (2560). Tedeidansnagenisgeusunislivhounaindulavvesgiery (nsfuaidase

UIMsgsnaNmMUndin, uninendesivdgdesdudl. http:/cmruir.cmru.ac.th/bitstream/123456 789/
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e MalveyasIeh, A323500 oUAlN Lay duiin nesiuns. (2560). nszurumMstansUUMesI TN saIL

v a

ANNNTINEEI0TY. 275975UN1INEIAETIVAsUYS. 11(2). 62-73. https://cms.dru.ac.th/jspui/
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ﬂ'ﬁﬁﬂmiﬁumaﬁmmmﬂ%’mﬂaﬂmmﬂé’ﬂﬁuﬂuawawmmﬁﬂ PM, FrethuaeHinade
waunan Anvilagliisidedmanes 3 duneu Inetunouusn sonuuuasimuenanenelagld
wadinansuuassiaasdimaunanuszuuintutou suneufiaes WanuasUszgndldinalulad
Sumofiinveasnds ’{'fﬂLﬁusﬁay’aLLazmuamammumw‘hmumawavﬂaﬂmmﬂé’ﬂ%’uﬂuazamé’wﬁw
Wy wumesmuaumNEeN InuweimuausziunTlvatesh wuwedauauAmmIunIans
wuwesmuauAgamglia iy Tfusureimuaussiummutiiuresuarens PM__Tusne
LLaz%umauqﬂﬁw nagauUsEaNsANNITIuveenenanAaneldansaluatluie ey
wansAny U1 erlenenedinduluazessiie annsndniuduazess PM__ Tuenie Tufiui
Asllnlddesosay 80 BnlsanansomuauuasinnuUssAvsnmnshanddluszering lagldneluled
Sumofifnvosasands vewonomafsthumnganiaginluldeulufuiiarsisugiade Wy
anfluudanary 9NT0IUSNNTANSISAE 91AN3T8ATD

Adfgy: duazessvuadnnii 2.5 luaseu wissindudunuudendmemadanaunay Sumesiie

q

vosassnds (loledl) nsiihseds szuumuny
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Abstract

This research studied the development of a PM , air filtration tower using a hybrid
technique (hybrid wet scrubber tower) along with an loT-based monitoring and control system.
The experimental research methodology involved three main steps: firstly, designing and
developing a hybrid wet scrubber tower that combines spray scrubber and turbulent water
scrubber techniques; secondly, developing an loT-based monitoring and control system that
includes sensors to measure various parameters such as air flow rate, water flow rate, pH level,
PM__ concentration, and temperature-humidity; and lastly, testing the performance of
the hybrid wet scrubber tower under controlled conditions in a test chamber. The study found
that the developed hybrid wet scrubber tower could capture more than 80 percent of PM__
particles, and the tower's operation could be monitored and controlled using integrated loT
system. It was noticeable that the proposed hybrid wet scrubber tower was suitable for installation

in semi-enclosed areas such as public transportation stations, bus stops, and parking buildings.

Keywords: PM_, hybrid wet scrubber, Internet of Things (IoT), monitoring, controlling system

1. unun

dinauuntesdawindenaniyeiaini (US. Environmental Protection Agency: US EPA)
Iefnuprnasguveruaresundnluemaniduduneneguanuyudlagldan Particulate
Matters (PM) \unausilunisnsiainaunimernia il du PM_ visedilaeiluFendt “dunety”
(coarse particles) fia sumaluarestlueMAnTduraudnatswun 2.5-10 luaseu dudssiani
Wesawiududnuinnudidnasdunadiuldie wu duinizegaudiivenasesld wnasaenly

& ' 1% | ' A A a ' @l a » . =

viser{uazopsannuneains duudu PM  vi3efiSendn “duaziden” (fine particles) Ao aynn
Auaveadluamaniivinaduingudnarndnnimsewiniu 2.5 luaseu

dadudrdnyivinlsiAndu PM_ AnfurinsssurfuagAnssuluiinUszdriuvesuyud
wiu Tssldhenudiu (Ehrlich et al,, 2007) Tssaugnannnssu lawdaaineuninug (Querol et al., 2001)
warmswanamansinunsluiilads (Tao et al, 2014) wwes n13Reasa (Zhang et al, 2013)
nstlaee sautenisUdesansiafiunsein wu Telenduani Aduavgesmsaineu PM
Tauieniu
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neddelulssinalnenudn Yssansinglasunansenuiudinuazauamainduaiy
wunnaakaziinnuguusslutiagguds Tnsuvasidauatieiifudymuasiinansnudedinuay
qunmvesUsErnTigrlutgguda Ao nawluiufinensonnsdaddugaanssnnunssos
g wazdn Tugnnieeniunield wazdsildruniwesliiimamionsuuuainnisiinems
ﬁm%m%ﬂuﬁuﬁgvm aonuNsENuTnERstussmAieuthuge (Chulalongkom University, 2020)

mﬂ{]mmmqﬂmau'ﬂfdamsw&ummﬂaﬂmmmmw°1LwamiamNua $OOIVUIALAN (PM, )
uuLﬂumwmwummm‘iumumiammiﬂmmwmmmwaammaﬂi mmnmﬂm%mmﬂaa%a
LLazm]ﬂsimaawwwmmammLL'maau mmﬂmmaaﬂ%msmmﬂ%eruLLwqummammuﬂmammu
(hybrid wet scrubbing) Lﬁmmﬂﬁﬂiwﬁw%mwaﬂumsﬁﬁmﬂuawaaqmumﬁﬂ 1R8N THANNATUTENI
szuunenaIneAkuULlen (wet scrubbing) LLa”i”UUﬂia\‘INuwmmiﬂf\]U PM, iﬂamwﬂiva‘wﬁmw
MlAmung amuama“Lmaaﬂummuawmﬂimmuawwwmmﬂaq sammmmm{hmumaiuiaa
Sumediinvesassnds (ntemet of Things: 1oT) vise lelefl Wuidlunevenenniail ewSuadhs
UsganBnmluN1sAIUALLALATIIADUNTYINURUUAINIATDSS (real time) Yhlvanunsauunisinny
vessruuldetnuiiuasmnyaufuanmnndenfidoundamasanan uenani svuudumediin
yosasnasaeliamsafnnaumauaziivioyaanvenenondldegseilles Fiaenndoeiy
mswaumaluladivanzauiulsandleuaznevausssoununsiandioandes (smart city)

va o

il mnglunsfauvenenainialagssandldmadannulunis@nwineuntn wu

Y
o

nslansuuesinasdiuarsyuuthdutau (Wansom et al, 2023) swdensidaumealulad
fumesidavesassndafiunnuannsalumsmuauuaziiudeyaUszansnwnsnsesiy PM,, W1
Annevideyailensusziiunaludedn Wetnuszavinmmswensmanimiududuvesiuazens
Tuszsuiwansnaiulugadous 50 pe/m? auila 900 pg/m?

2. dnnus:avA

2.1 wWisepnkuukarimurenenamainiuluasessvuadnde lnglivadaaniuiues
yipaUsdimaunaussuuihiudau anUSinauazens PV luituiindn wu dantivudanamu
IATOINVINITAITITUY IANTIDATA UAANAIILALINIUFUNINVBIUTE Y1 VY

2.2 iewaunazUszendldimaluladdumesidavecaswds daiudeyauazaiunuinny
nsvhauremeenamadnuluazessiieth Wy wwiwesauAueIEIaN WuwpinIUANTERY
nslyavenin iwuwesnmuguatamdunsadg wuwesmuauAguvnliaTwty Tduruires
mvAussiuAAIdndurefuazess PM__Tusine
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3. 38N1SFANYI

@

nsAnw 353981 amnane (experimental research) lnguwusoanilu 3 Tuneunan feil
3.1 9onnuula:weurnowonaNIA

Fupeuusn BuannisesnuuULariaLenananalasldmainansuive fudinaiUsdin
NerausEUUthIutau (hybrid wet scrubber tower) %aﬂizﬂauﬁaaﬂwsa%ﬁﬂmaa%ﬁwagq 4 1ms
wazmeluvefndaiadairdiuon 12 s Adminduazesuiiosndudu PM__ Tuene uenanil
fafinslszuuihiiutuiiteugniuneluduaggnindasenly

3.2 wiuunna:Us:gnaldinalulagduinesiinvovassway

v '
o a

Fumeuiiaes iunsiauuasUssgndldimaluladdume filnvesasmaaiofnmuuazniuey
UszdnSnmnisvhauresmenonainie ssuuUseneumesuesinAang o W uwesinanusiau
wuesTansinavenir wuwesinAanudunsa-ag (pH) wasisuwesinAnuduturosu PM_
uinaneomandiuazeeen feyannuuire imuntzgnaiuSissuuUsranananasideusioniy
Sumediiniiieliannsamunuuazasnaeunmhanuldansseslng

3.3 nadouna:us:iduwanisniviuvasrnowonoNIA

fumeugaiine Bunismnasuusansamnisiauvemeneneinanieldianizaiunm
Tnonageuluiesmaasuiisinisusesdu PM_ Tuenialagldsnsudmwalduunasiniiingu Nty
thnamswadeusSeuiieumanududuresiu Pm__luenmereuuazvdenisienennia dien
AnanUsEavinmvewerenanialunismIndulueinie

4. N1SNUNJUJISSNUNSSU
4.1 rowananAGoetmuUaRSUIUDS (wet scrubbers)

szuunerlenamameiwuvaniueffugunsailidmsumidaufaarlossive s
oumafifiundn Tnelivoanar (Mussatti & Hemmer, 2002) iy 1h Wuddnduoynaiiuueg
Tuenma shlseymeadinanlalannsongalugussenndld lneverenonasetuuuaniues
Alfmadaussinninganusii uasquasnwilsionn léun

4.1.1 wedlnansuiuesviinailsdin (spray wet scrubbers) Wumadansldvdaaise
(nozzle) fifndveglunislunenenaniaiienudnvewvailiduazosmesvuindn Faaznszany
TWznzivmaemeawazyilieumeaswiadniivzUusgluenalonfunasuendinnamnaineinie
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4.1.2 wallnansuesyinszuuintudiu (turbulence wet scrubbers) unaiia
nsdhaanueiniaasdiiieaianasimaigniudnasiaussiu Tnglilouiaanandusaiugs
gansruvnaudkarasanudulin mauridudivazdveuniaduivusglueinialiedis

a a

TUsEaNSN N
4.2 inalulagdumnoasitinvovassway

Sumedidnvesasands vunefa madenlosingeing 4 ldinazidugunsal winug eFedldlnit
vioRdruneauaraIndy 9 fuyudaiedu Whiussuuieiedisdumediin Tasdinnsilaisas
Siinusefind wonduas wuwed wazmadonsonuuliaedlulungmardy ielfausaiug
annwIndeu uTIUTINkazdudeya ufeuaunisinunszeslnaldegadiusednsam
(Minerva et al., 2015)

wirlula8dumesilavesassndsdanunsalszandldiugunsainiossuula 9 feenuuuanli
AT DUADWALADANSTUNIULATEVI8BUWBSHIN B8 RNALAILITALUNITVINIUT AL ULTA
ASHAANY N15ATIEY Lazn15HnaUlakUUAINNANTSI AR ST

anUpenssudumesiinveassnds (Intemet of Things architecture: IoT architecture)
Tuthgtuinide fifeng suiaidmiemhsnuaowisliiaueaninenssuvosdumesiin
%8%333W§0@@ﬂN7MaWSEULLUU WAn1N9198991NUIMSIIU IEEE P2413 (IEEE, 2020) A2@11130
uwtesAusznouvounaluladdumediinvasasanddld 3 du danndi 1

application D g gﬂl}

layer
application and database

network 6%6 @ (ig)

layer
network technology

perception ((E)) @g

layer

sensor actuator

nawh 1 andnenssuduinesifinvovassway
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4.2.1 application layer JuduvesnisUszananauazdnivdoya lUautdiuiinde
Al wu duledviaseundindudmsunisuaninanseniuanaunsal Ineduilassiudsgunsnl
\ASOIITEVIRRSIIBS (server)

4.2.2 network layer [uturesnisilisudeniuszuuasetis lnsdiuluadumesiin
vosasandainldnussuuesedeuuuliany Fetuiagvimihiweusedadeyasenitaturesgunsal
waziAsasitefiegluty application layer Wu doyaiiguatnwuwesain device layer daluds

. . A& v A P | & .
application layer #3atayaiiun1susvaianaudinazaslumunuaunsaiil device layer

4.2.3 perception layer Juduvesgunsalang 4 fisnislunisweusevisuuuldeany
v3eliane Wy vasamuA Wwuwes Mnseyinnis (actuators)

4.3 inAlulagnnsdoansiane (wireless technology)

Anuvanvanevasmalulagnsdeansiianglutagiu Weninsannisdeasiifiatuiusseenia
Wiesessumehvueunaluladdumesidavesassnds aunsawvseaniu 5 ngu fanwd 2

proximity WPAN WLAN WNAN WWAN

NFC, RFID Zigbee, Bluetooth, Wi-Fi WI-SUN Cellular, NB-loT,
Z-wave 802.11a/b/g/n/ac Zigbee-NAN Lora

]
10m 100 m 1000 m 10 km 100 km

nwn 2 inAlulagnnsgeansi§anelnednndunus:e:ng
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431 proximity LHunsdeansszerlndluszerliiu 10 was Juneluladudnlunguil
16uA Near-Field Communication (NFC) AnisnAsgIu PAS ISO 14443 fimywill 13.56 MHz feg
msluiiden Wy nsfasudud msdhesneians Snuianaluladudn Mud Radio Frequency
Identification (RFID) uite sz ydeyadudlneldnauauiinglussuuauda (logistics) wagnsth RFID
Tulduunuuslan (barcode)

4.3.2 Wireless Personal Area Network: WPAN wialulaginanlunguil laun ugym
(bluetooth) wazdnd (Zigbee) Mall ugnmlumalulagilasuanuiisuegiunndmsunisdeans
seeglng W n1sdeanssemiausalnuivaunsalnieuen

4.3.3 Wireless Local Area Network: WLAN 30 21ewe (Wi-Fi) fle nnsdeansldany
AlFsuauilonegiann insgiuiunsvany fo IEEE 802.11 a/b/g/n fianud 2.4 GHz uenanil
falinsivussnasgudisiAuegiseiiios W IEEE 802.11ac a1l 2.4 uay 5 GHz Lilesesdu
AMNRDINISTRILEUNAATUTAY 9

4.3.4 Wireless Neighborhood Area Network (WNAN) fumeluladiivhmehiideslesszming
madeustevesgunsaififinsdeasszerduivszerlng degrdinsinaea (protocol) fidndiylunduil
e Wi-Smart Utility Network: Wi-SUN Uag Zigbee-NAN UuinmsgIu IEEE 802.15.4g n15ldanu
994 Wi-SUN iflesesunisdeansliasanudinlufiuiinirdluninniliflasmisfugiusessu
dieideusegunsnianinfined wu fwest fwmedluih

435 Wireless Wide Area Network (WWAN) 1Suwaluladnisdeanssveslnadifsses
A3dpansINAIT 1,000 wAstuly mamqmﬁ’qLwiLmiuiagmﬁ?iamﬂmswlﬂjaqm% (cellular)
wudndy uazmaluladnisdearsyalvalfiSondn Low Power Wide Area Network (LPWAN)
(Chaudhari et al., 2020) Lﬁaiaq%’ums%iamsmmﬁ’gﬁﬂ ﬁE]’]Egﬂ’]ﬂ“z]jﬂ’]uﬁua\‘lLLUG]LGIE]%‘I?]'EJTJLLBSE’uﬂiﬂ
WeurogUnsalluszeeiilng welulaBnisdoasszeylnatlannsousoonlfiduansnguees Tiun

1) nqueduanudwuulasuluayyn (licensed spectrum #3e cellular)

Usznoumemeluladdeansluszuu GSM, WCDMA, LTE uag 5G 3a3ensiuin welulad
3GPP (Third Generation Partnership Project) Lﬂuﬂﬂiﬁaaﬁuuﬂ?{ummﬁLmulﬁ%’uluawm
(licensed spectrum) isimuTuiiosesiumsdomsdudsuarnsdoastoyanuidge uitlqgtu
I¢finsunmalulad Narrow Band Internet of Things (NB-loT) #leanuuulanunsafuasdoya
1§ 100 kbps TusdnygauauruIALULUAIaY (bandwidth) 200 kHz wlfiesesiunisdeans
A fegnislfuuumneifundusous 6 Weuds 10 U Fuegifumslinuuazaadnume
vosgunsnl Famnzudnailulinufugunsaifuuuiedeud (mobility sensor) wazlsifimaindeui

(stationary sensor)
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2) nguaduaNudluveniiuluaygn (un-licensed spectrum)

fagnelunguil lauA LoRa wag SIGFOX lasunisWaunduiiesesiunisinauuy
LOUNALATUNISERANTTEUINNATRIINIAUATBIINT Machine-to-Machine (M2M) &adun1s@eans
AN sUALaLSEaENIaNISHRANT NG

5. NSOUIUIAA

nseukwIRnvedlasIsuUIsAnduwly 2 dwndn loun dwusn fie nmsiawmensn
omelaglfinadaaniuesuinasdrmaumanuszuuindut Welfansadnduduazeos PM__
dauftans oA nsfmuinaluladdumesidnvesasmas ieAnauAiuazaruaun1sviniay
gomenonaNAkuUSHluTR (0T based monitoring and control) fanndi 3

9MNA

e hybrid wet outlet 9MNA

scrubber tower da-91m

control signal

P ——
v water sensors

A
|
|
|
|
|
|
|
|
|
|

air quality sensors
air quality sensors

nwi 3 anUnunssuvedrowanaNARNIULUAz00IWSoUS:UUBUINGSITNVoIasSWEY

5.1 nowanainAlneldinatnansSulvasstnaidsgurwavwatus:uuurduldou

Y £ o Ao v )
venene1NANHmLITLYIUlaeN1sAReINANSIH AL PMz,; W lusenano1ne way
vinmsuendu PM__ eananenid mewmaiinaasuiuesyiaasdimaunauivsyuuinduday
1A59a519v9NDNDINATNDBNRUUTUAININT 4 wazlisiazBendnnsnad 1 Fedldiudsenaunan
TouwA

5.1.1 finaugne1ne (air blowers) vimtihfiasussgaeiniadenisuenlilyadigvug
nelumenanainia (chamber) HunszuIunITonaINA kazUaseduanirazoinndusanltunieuan
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5.1.2 \p3psguinvyuieu (water pump) vimifiguinandeyudeudtludadu
avosweslvinszneinsaniulues

5.1.3 vhaeasd ihwdhidadinsyaemitsegwadnaneniglurenenainie
5.1.4 dwiyudewl (water tank) vhuthidiudnunlidnsumudeuldlussuy

5.1.5 wunnglunenenainia Wuiuinenaniedsitiudnuisemaiaansuues
wazlasyainiFazainnausaniy

: ] F air blower
|| =—| |

(@) water tank

water pump

n1wi 4 InsdaswrewananiAgostnuuansuivasinaldinaluladuauwanu
s:owINATA&IUsgUNIazInATAs:uuUdudou

M1s19N 1 AMoIUSEouUS:NauUKanvaurawanaINIA

A2NUsSN1So9NIIUU Avaunoius

AUEIVOIHOWONINIA 41uns
AoLUN3VaIHOWaNNA NSIAINABUINSE 0.85 IUMS
AUGIVaIWURNIETUKOWoNaNA 2 1URs
duourodnazoouli 12 /o
VUIAVOIWAAUANDINA 1 hp
vuravasduth 1hp
UsumstinlusionyuiBeu 390 ans
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awil 4 uandlassadreenaniafivszgndldimadanenenaansuuesszuuth
Huthu Sseenuuulifmiuenainasseglifinihgaoimaanusnidruluvensneinia uasdleainie
QﬂWuaaﬂuﬂG’fﬁﬁ mammﬂ%gﬂﬂué’mLLasﬁszéfULl,iqﬁuqamnﬁ??u Taoiflounaemaiiusafugs
Sanszumnsuih agaduemudutdsitudh slioyneduiivuegluenmagninatutudnduld
uanannistinedianenainievinszuuihiuthuugs cddedsdfuaummumaiaaniuivesein
awsdihifunisussgndlivhdnainsaroosinnnn 270 luaseu elididnandwvesisoninie
meluvievlen agiith 9 Anssoannie 1 gnunardians SwevilsonendussAvanmlunsdniveymar
panNeINAlaNINNINToLa 90

Tudumeuantievneanainimzldeseiniaazeineenuiunuiionadsuinusoy
sesaUinsassue (osad) Mivinagesesauinsassusienmaaseaiddnvasidu
air shield esiufuazenslddndne Insmuausnsuanidsuyiunsennalagseu (air change rate)
Tileinfu 4 afe/dalug nuannsgiu ASHRAE 62.1 (ANSI/ASHRAE, 2020) wagvietlanainie

a

iissdvBamlumsdnduduazons PM_ annndndesas 90 Sedlidwaneiaghliidduazess PM
anaudulumuunsgiuesdniseuniislan (World Health Organization: WHO) f.. 2021 (W.f. 2564)
Fauuzihduazeas PM _ 1adesie 24 Hlusivsnzanliasiiu 15 lulasnSudegnuianiuns

(WHO, 2024)

5.2 InAlulagduinesiinveddsswalNoN1SAANIUAIAzAOUAUNISANIUVOY
HowonoNTA

mMeianszuUdumesidnvesasswisdmiuverenamaiiingusrasdiion e inyssansam
mavhuremenlanatna lnsnsinsasugoslugas 4 liud nisliisugesianisinavesauluse
\ioRnnulszavsnnmsiauvesinaugaeinia nlfisumeiinsziuth fararnudunsasig
uarszduauanUsnvesiiieUssiiunmnmiiludmuudeuh (water tank) nsfisuiees indng
nsluaveshandufuiidlugmenenanimitofinnunshauvenaiesguivyuiou way
nslfisumasinseiu PM Tugmasiiuanamosimanid (nlet) uazw1oen (outlet) ifleysziiiu
UszAnsnmlnesiulunisensiniaveaneraneinie deyasnwumesimunazgnadlud
dudszanananans (loT controller) Bsazdedoyaruadotnedumesidnsonmsdoansuvuwagans
Inglfunmsgrulnslnaeasuddoyaviin MQTT (Hunkeler et al., 2008) daludaunanmlosuluguuuy
dulsdifiedniAudeyanisiausesssuunenonennia sullufanisdansviieudndsznausing 9
YoInaNBNDINA
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loT devices loT communication platform

l web

application

air quality sensors

1 mmmmmm 4 |OT controller
(inlet/outlet)

()
N

—

exhaust fan/
water pump

nawi 5 anUnenssuvodinalulagduinasifnvoiassway
IWONSARMUATNIA:AOUALNISHNIUVEIHOWONDINTA

6. WaN1SANuUA

6.1 waniswaulnawanonIAAnIuuazoavnssullneldinalAnwauwau
IWoanUsurrudua:zood PM, _Tuwunifivln

nsfinwmui verenemafiaLT uaNTAnduluarens PM.__ Ieeeiiusz@nsnm
TngnansnaaeuUszanammainuvesmerlenonmeluanmzfinuay wui Turasnrududy
PM__ v 10gj583319 50 pg/m? s 900 pg/m? UssiviBammisnsesanunsansenaglutisiesas 85.80
fe¥orar 91.20 UszAvSnmmisnsesuiidadvegiiosay 87.46 Faannuansnaasdaglimaudy
vos PM__ ilusuuslumsianasziiulsdn msfinviuazesnuuuverionsinimanansansowu PM
Ingneliuszansnn

6.2 waniswsuuna:Uszgnstdinalulagduinesiinvevasswaslunisdnifiuioya
1azA2UAUARAIUNISHNIUVOIHOWONDINARNIUL]UAz0DIRDBUN

nshelulafdumesidnvesassndsnlilunenonenaiieliaunsoiamuuazaiugy
nsvhauesszuuneanandlieseiissdvsnm Jayaanwuwesnng 4 gnadludissuuaivaunans
wazausonTIRaeuAIAng q THuuununaIaie Wy audien Snsinsluavestn A pH uay
AN duveIu PM_ e ndnazuioen dwalfanunsnufuusnsvihauseaenanainie
Idmuanimnadeniiasunlas
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6.2.1 nmslfwuweiinnudoyauarmuauauiEiay

lriaasanTIvdeukarAIUANNIS IMavesa AN genanaIndlaet 1w gay
liszuunsnsesiiseavaainanniy

6.2.2 milwuweiiaivtoyauazmunudninisivavesi
relfsruunisiuaresnidanuaiivsuasshandldosnaiiusyavsnwlunsindudu
6.23 nsltwuwesinnudeyatazauauirnudunsamig
vlsannsoauauamnwuesihililunisinduduldosiuiue

6.2.4 msliguweidaiivioyauazmunudgumginuiy

8 ENITONTIVFRUANNWINGBUNBUDNLAZUSUNNSYINIUYBIaNBNa N AL AL
ANUANINBINA

6.25 nmslflwuwesiniudeyauazmunuinududuvesiuazens PM

ilanunsainUszansnmueanisnsedlalaensauasysuusan1svinaunuanInenIe
Mudguwla

6.2.6 Mskdanag (cloud) Wuszuudanisdeyauazuszaiana

ilanunsafaauiarinszinansyiulannszeglng Sahelinisauauiasgua
I3 A a a <
srvululUognafivsednsnmuassins,

MneazdsnressueesTdana sruumsinifivasysvanananun ansaldauuas
ﬁﬁaaﬂa"l,ﬂfamswﬁmamsﬁwmuaxmmLaﬁmsumi:wﬁﬂa'nm Fudusuusadalunisiuld
Uszilulszansnmuazanuinuigauvesn1siszuuanldsiudunenenainie vinliaunsaiinszi
foyaranunldegregniowuazisiugl fsn1mmadeulssavsamnisvinuvesenlaneinia §3fe
Ineanwuunismaaeslszdnsnmnisinuvemenenainianeldan1izaivauluiemeaeulagly
soguddwailuundsiniadu PM Tunmeaessanfuszuudumefidnvesasmauietana
warUFuleUssansamvesssuuluudasdiu WiszuunenenamAkazszuumAluladSumesiin
yosasswadlianunsavhnuswiulsognsdiussaviamgean
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6.3 wanmdouna:us:1duwanasnigiuvodrnowoanaInNiA SounNUNIsSAIU

vouinnlulagBuinesiinvevasswa InulEioyasns:uunisdnifiuioyana:Us:usaua
IWauu1dIAS1zKUS:AnSNTWNIsSHIIUVaIHoWanoINIA

HIdgeenLuUNMINaaeIUsEAVEN MNMsThuvemenenananglianemuatluiemagey
lagldsnguddiwailuuvainiodu PM _ Tunsveaessmivssuumaluladdumesidnvesasands

WiaUsziiu Tara wazuTuusaseansnmuesseuu dwandluning 6()

polluted air source

diesel
truck

air valve

a

o

air quality data

hybrid wet

outlet

scrubber tower

control signal

e

B ’m‘

R
water quality data

air quality data

environment

(b)

NIWA 6 (a) IWuNWIEAINISIaNIVUNISNAdOUUS:anSNIWNIsivuNelfanio:AouALTUReINAgoU
(b) TnsvasurowananNANIAWsIUNVUIWOUUINAdoUUS:ENSNIWASY

6.3.1 NsUsLEANUSEENSNIWANSTINIUYRIaNaNaINA

r;:ﬁ%’avi"lmﬁmmamsVTNmsuawa'V\IEmmmﬂﬁwmmﬂsz?ﬁw%mw@f&ﬁLLamﬂ,‘umiNﬁ 2

Inenansnaaeuandbiiiuiislsgdnsamnisinuvemenenenalaginszsinisiauiumng
Faspududuvesdy PM_ 1 Tugasdaus 50 pg/m’® aufis 900 pg/m’ lneussinSninwes
vevlenonirzgnAnnaINnsiaAssiumududuesiy PM_ fivsnanduiienSeuiieuiu

USHIY8nINKeNDNDINA
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M1SWA 2 wanisnnaavus:ansniwnisringuvagrawonaNIAluaN1:AUAL

$99n0WITUTU PM, _ ivaiia (ug/m°) A11aagv10en (ug/m?) Us:ansnawnasnsauiaae (Sova:)

50-100 11.88 83.81
101-150 12.57 89.87
151-200 14.78 91.20
201-250 22.62 89.97
251-300 25.78 90.39
301-350 42.81 87.00
351-400 51.83 86.40
401-450 55.14 87.07
451-500 60.86 87.27
501-550 65.35 87.57
551-600 73.04 87.31
601-650 82.57 86.77
651-700 96.11 85.80
700-750 99.32 86.28
751-800 107.06 86.19
801-850 108.41 86.78
850-900 111.93 87.21

AMa3s 50-900 61.36 87.46

Lﬁai’mmmLsﬁm%uuﬁsmLﬁsuﬁmmm‘wmmmf%nmnlfﬁwawaWaﬂmmmﬁ&mﬁw'%nm
Y18ENINNVBNBNDINA HANITANYILAAILATILI mmﬂwuﬂuavaaa PM, mﬂwmmwmﬂmvm
TaitAu 200 pg/m® szLﬂuivmuwuavaawmﬂLﬂmﬁuulm%ﬂuwwmmimvimwa"hbmmmnmmuu
Luamuﬂsvmumiﬂimmmﬂiwwaﬂaﬂmmwmwlmwmuwu WANNITOANTEAUAMUTUUU
V9 9H{UAYens PM_ iummmslwmaammﬂLﬂmma&aaﬂmsaumdam/livmw Ussmauilupasduda
mﬁvmum PM, Laaamauwmmmumlmmu 15 pg/m® WaraINMIIATIERUSTAVS AN 1915197 2
waznnil 7 GzNmeﬂiﬂWUivamm‘qums%laﬂmmﬂ (efficiency) uansliudsUsy@nsaw
Tunsrlenemedisssuiadesauiiosas 75 Sdovay 87
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=
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o o N &
R V.f? -4""§) 0 4"559 £ u’“‘@ ;p 959 \'e“ NPCP &,5-; S &:\@9 »355’ \P‘-? QS’F‘Q o
SO P o5 P SR A )

Faeaududu PM2.5 ‘I"I'l'.l'!l.‘il"'l

nawh 7 nsawiianuds:ansSniwnisnaviuvasrawanan e

6.3.2 MIAATITRNNTARRRLNaUTIIUNAN1SYITUYBIaNaNaINA

nuansneaesluidetount Weiineudawulazanudilawuslduesnisiay
mawaﬂaﬂmmﬂ AIdeRdliimsilngvanuduiusseninenudintures PM__ v (fuusoese)
LazANRAveq PM_. w1000 (fudsau) \WeRnwdnvarnsveuremensnsinalu@edn
way Ui‘vLuummmmimaasvwiusvmmmmmmwLmamaﬂu MslAsEAEluUUTIaes
n1sanaeeidedu (linear regression) Tasran1sinsiesildaunisiilaainuuusiassnisanass
1BILEU D
PM_, Output=-9.84 + (0.14 x PM__ Input) (1)

a

Iﬂﬂmamﬂsxawﬁ (coefficient) filguanslidhuin i PM, maam“mmumaa 0.140 pg/m3
e PM, SU’lLGUWLWS,J’Uu 1 pg/m3 LLavmmsaLLammaaaﬂmmmwm 8
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120 e Chbserved Data )
c —==. Regression Line o _-® *
8 100 Pl
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I" .
20 Jo="e
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0
100 200 300 400 500 600 700 800 900

A aTUYRe PM2.5 4Lt

mwn 8 ﬂSﬂV\/ﬂUﬂ"lSﬂﬂSﬂﬂﬂOUIB\]IEIUIHUUVO\]FIO’]UE‘UWUSS HOWADIVUTUVOY PM V']IV'1
lna= ﬂ’]IOaU\IO\l PM V’]E)G)ﬂ

IINLUUTIADINITONDEEINITIATIZimAduUszAnEnsdnaula (RY) Fauanadia
SnSnaveIiIlUIdase (PM, szfﬁw) fiflsiofuusniy (PM maaﬂ) firwaneanuléidu 0.98
Faawananuansliiiuin LLU‘tJmaammwmmsUsaum ‘Uﬂ‘Uﬂ‘Uﬂﬂﬂ’]’]ﬂJLLNHEJ’]LL&«;WJ’]@JL%@J’RE‘!@J‘UEN
wuusaeefildiussdiu

7. N1sonusigwa

PNHANITNAABINUI ‘waWaﬂmmﬂﬁl%’wmﬁﬂaﬂ%’uLUEJ%mammuﬁmwuﬁwﬁuﬂauﬁUizaw%m‘w
Tunsinduduazess PM, 1ﬂEJEJNiJ‘UEJmﬂ€UIGWEJLaaEJmiJﬁﬂ@ﬂﬁ]UNuvLﬁmiaﬂaw 87.46 Fagonndosiu
maUse aqwaﬂmaamiwsuumaWaﬂmmﬂ‘Luwmem WY A lvudsiaTULaYInTeTaLAYaIS
NIVNAADUNUIN Uswammwmawaﬂaﬂmmﬂmmsmﬂmmmsﬂiaalé’ﬂumaswmwiaﬂa“ 85. 80
f9¥eay 91.20 muaaﬂummvumwuamua“aaq PM, ‘mwmaiww LAENAINUUUSADINSOnaeLi
maauuauumammmmw A PM, smaaﬂmu’ﬂuw,wmummm PM, Gumn uazaoUNIDINAN
YpIUTY awﬁmwmvdaﬂmmmummmﬂummmLsumwawu Imstuanaummsam"LU’Lmﬂiwsa
mseenuuurerenamAlusweniislisessuanwndeudifiannududy PM, qﬂmmwuu
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dlofinsawanisléuluanunmsaiifiennududuves PM__ Tsitfiu 200 pg/m* Faduszau
Foranulaluiiuitansrsaeinly mmlaﬂmmﬂmmﬁaammummLﬁuwuumaqclu PM, iwmflﬂa']l,ﬂm%
fosimseuiulandmunlide 15 pg/m? dmdudadese 24 alus wenand mﬂmmmmiuiaa
Sumediinvesasmmadunisinaauarmuauszuutioifinanuusiudlunsussifiunauazaiugy
mshauvemenene maldanszeylng sildnisuuusuasiinusavsamusanisnseseinia
anansavildviuiiiieaninuwndeniinisiudsunas

ogslsfinn msfinnsanfenisssgndlivenanainialuiuiififinnslnaveseiniags wu
fufilalas Gsoravilviseansninvesnisnsesenimanasninfidaldluangeuay uenaini
Aldelunisthyssnwssuuiuargunsnimaluladdumesdavesassmds enadadldsunsnoumy
oramnzauielisyuuannsavianuldedisieioduszozen Tusuannisiamvenlenainia
ofinsanmuTfunsgaduiaiveulaeenlud lieneuaus st mneaudunatmisnnsuey
(carbon neutrality) Saanunsasegeaiagianannsifouazusuusmenenlfaunsaudtaymuaiiv
o IMAlaBNaIEY

8. vodsu

msfnuiisnindudiodusuuuiasiumenislfimeluladsuuuunidumsuttymiuazoss
yuadnluwaifiedasienzuinauivssnwuliluiioUszdfu Wu gesesauinisansisus suvy
visudnaanuineaiie lnefiduldosnuuuuaziimuivensnaimalasldinainaniuiues
yinasdihnamaumaiaasiiuanmaiassuuthiul eliveranenieannsnandy PM__
Istegnsiiusyavinm swdumsiannszuumaldaddumesidavesasmaaiensinmuruazauay
nsvihauvesenaneINe

nsnaaeuUsEansamnisianuremenoneimanielianiizauguluiesmaaoud
Auinfuveuazens PM. é'?mwiswﬁu 50-900 pg/m3 HaNSNAEBULEASLALILIN ievienena
fuszdnsamlunisandu PM , 1nnd1segay 80 warfivsaududy PM_ #3200 pg/m’
szmLﬂuiwmummLﬁumumawawLﬂmsuulm5@1uwumaWﬁwsm~w'J"Lﬂ Mamﬂmmﬂmmmmmm
AAATNEINATRLUN TN TRl AUAD PM__ #1115 pe/m’ Faduluannasiuuziives
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Abstract

This article aims to investigate the principles of net neutrality and zero-rating, analyze
the Court of Justice of the European Union’s (CJEU) first judgment, and provide Thailand’s
current situation on the issue. This paper uses a documentary research methodology.
The research findings revealed that zero-rating favored some consumers or content providers,
and interfered with network neutrality principles that emphasize non-discrimination in Internet
access. The mobile zero-rated Internet packages allowing customers to use specific applications
and services without any restrictions, without deducting from the purchased data volume, once
this data volume is used up, there are measures that block or slow down Internet traffic to
other applications and services. The CJEU ruled that this practice was against the net neutrality
law. In Thailand, the telecommunications sector which was concentrated by large influential
competitors due to mergers among telecommunications and broadband Internet providers,
directly led to some negative impacts on small competitors and consumers. In terms of
recommendations, Thailand’s telecommunications regulator should encourage in-depth research
on net neutrality and zero-rating practices to deal with any potential controversy the industry

may encounter.

Keywords: network neutrality, zero-rating practices, telecommunications, Court of Justice of

the European Union

1. Introduction

For years, some Thai mobile network providers have offered a variety of zero-rated
packages to Thailand’s mobile market (Santri, 2019, p. 250-254). The implementation of
zero-rating packages has sparked concerns over consumer protection, competition, and net
neutrality, especially since the aftermath of recent dominant mergers and acquisitions in the
country. After the horizontal merger between True Corporation (True) and Total Access
Communication (Dtac), number of main competitors in the mobile network operators’ market
decreased from three to two. Similarly, after the horizontal acquisition between Advanced Info
Service (AlIS) and Triple T Broadband (3BB), the number of main competitors in the broadband
Internet providers’ market was reduced from four to three. The merger and acquisition have
consequently led to increased market concentration in the telecommunications market, as well

as negatively impacting both small competitors and consumers (Benyaapikul & Manachotphong,
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2023, p. 5, 21). However, the existing legal framework in Thailand does not encompass any laws
or policies that regulate zero-rating and network neutrality. Therefore, it would be advantageous
for Thailand to gain insights from a jurisdiction that has dealt with a genuine case involving law
enforcement and a court’s decision. This article thereby examines the Court of Justice of
the European Union’s first judgment on a dispute between “Telenor,” one of the biggest
Hungarian mobile service providers, and the telecommunications regulator of Hungary, the case
of which directly relates to net neutrality principles and zero-rating practices. The paper
incorporates an explanation of two technical terminologies, background development, related
legislation, case analysis, academic criticisms and discussions, a brief contextual delineation of
the network neutrality principles and zero-rating scenario in Thailand, and finally proposes some

recommendations for future research.

2. Objectives
2.1 To analyze the network neutrality principles and zero-rating practices

2.2 To examine the Court of Justice of the European Union’s first judgment on network

neutrality principles and zero-rating practices

2.3 To conduct current contextual examination of network neutrality and zero-rating

frameworks in Thailand

3. Study methods

The author adopted a documentary research method for this research article, consisting
of both primary and secondary sources of information. As for the primary source, the author
analyzed an original case (available in English) between “Telenor Magyarorszag Zrt. V Nemzeti

)

Média- és Hirkdzlési Hatosag Elndke,” relating to network neutrality principles and zero-rating
practices. The secondary source compiled textbooks, journal articles, conference papers,
empirical statistics, and trustworthy media outlets. All documents contributed to the background
development of network neutrality and zero-rating principles and discussions. Scope of
the study covered telecommunications regulation and competition policy at an international
level. The author concluded the paper by carrying out a comparative examination of network

neutrality and zero-rating practices from current Thailand perspective.
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4. Literature review

The concept of non-discrimination on the Internet was first introduced to international
discussions during the first phase of the World Summit on the Information Society (WSIS), held
with the endorsement of the United Nations General Assembly Resolution 56/183, occurring
from December 10 to 12, 2003 (Sirilim, 2014, p. 5). As a result of the WSIS, there was an adoption
of the “Geneva Declaration of Principle and Geneva Plan of Action,” Article 27" of which
emphasized “diversity of choice” as one of the key elements to promote accessibility to
information and knowledge, and Article 567 of which upheld the fundamental values of “freedom
in the information society.” Following the second phase of the WSIS, held from November 16
to 18, 2005, Article 31° of the “Tunis Commitment and Tunis Agenda for the Information Society”
incorporated the principle of a “non-discriminatory information society.” Thus, the notions of
diversity of choice, fundamental values of freedom, and non-discrimination in information
society were rooted in the Geneva Declaration of Principles and the Tunis Agenda for the
Information Society. However, those mentioned Declaration and Agenda were not a regulation
nor a directive, but they were a stack of international agreements that enhanced cooperation
from all the member countries or affiliated organizations. Network neutrality concepts under
the Geneva Declaration of Principles and the Tunis Agenda for the Information Society accordingly
lacked law enforcement. Later in 2011, the Human Rights Council of the United Nations declared
“Internet access” a fundamental human rights and ensured that universal access to the Internet
should be a priority for all states (La Rue, 2013, p. 70). The Human Rights Council considered

cutting off users from Internet access, regardless of the justification provided, a violation of

Article 27 of the Geneva Declaration of Principles states that “Access to information and knowledge can be promoted by increasing
awareness among all stakeholders of the possibilities offered by different software models, including proprietary, open-source and free
software, in order to increase competition, access by users, diversity of choice, and to enable all users to develop solutions which best
meet their requirements. Affordable access to software should be considered as an important component of a truly inclusive Information
Society.”

Article 56 of the Geneva Declaration of Principles states that “The Information Society should respect peace and uphold the fundamental
values of freedom, equality, solidarity, tolerance, shared responsibility, and respect for nature.”

Article 31 of the Tunis Agenda for the Information Society states that “We recognize that Internet governance, carried out according to
the Geneva principles, is an essential element for a people-centered, inclusive, development-oriented and non-discriminatory Information
Society. Furthermore, we commit ourselves to the stability and security of the Internet as a global facility and to ensuring the requisite
legitimacy of its governance, based on the full participation of all stakeholders, from both developed and developing countries, within
their respective roles and responsibilities.”
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Article 19" Paragraph 3 (regarding “freedom of expression”) of the International Covenant on
Civil and Political Rights. This move of the Human Rights Council paved the way for the

development of network neutrality principles.

Following the United Nations’ recognition of Internet access as a fundamental human
rights, its affiliated organizations started stimulating network neutrality principles. For example,
the United Nations Educational, Scientific, and Cultural Organization (UNESCO) affirmed that
the principle of “freedom of expression” must apply not only to traditional media but also to
the Internet. Net neutrality regulation would have one of the major implications for freedom
of expression online. UNESCO further stated that freedom of expression should be protected
by legal and regulatory measures that balance a variety of potentially conflicting values and
interests in a complex global ecology of choice (Dutton et al., 2011, p. 5). Moreover, the United
Nations Children’s Fund (UNICEF) expressed concerns about the debate over whether the
Internet is safe for children; UNICEF regarded net neutrality as the ethical standard that the
private sector should prioritize when providing Internet access to children (UNICEF, 2017, p.
129). UNICEF also proposed that governments should enshrine and uphold the principle of
network neutrality that all Internet traffic should be treated equally, as well as maintain fair
and impartial systems for governing telecommunications (UNICEF, 2018, p. 10). In this regard,
the United Nations and its affiliated organizations have consistently advocated the network
neutrality principles as part of the right to Internet access and freedom of expression, both of

which are recognized as fundamental human rights.

The Organization for Economic Co-operation and Development (OECD) pointed out that
there was no standardized approach to network neutrality and that policy frameworks differed
from one country to another. OECD member countries have implemented one of the three
net neutrality policy approaches: the legislative approach, the co-regulation approach, and
the non-regulation approach (OECD, 2015, p. 186). Zero-rating practices have emerged as a
prominent novel strategy that has received much attention in the framework of network

neutrality. From an economic standpoint, the impact of zero-rating on consumers’ welfare

*  Article 19 of the International Covenant on Civil and Political Rights contains substantive details as outlined below;

1. Everyone shall have the right to hold opinions without interference.
2. Everyone shall have the right to freedom of expression; this right shall include freedom to seek, receive and impart information and
ideas of all kinds, regardless of frontiers, either orally, in writing or in print, in the form of art, or through any other media of his choice.
3. The exercise of the rights provided for in paragraph 2 of this article carries with it special duties and responsibilities. It may therefore
be subject to certain restrictions, but these shall only be such as are provided by law and are necessary:
(@) For respect of the rights or reputations of others;
(b) For the protection of national security or of public order, or of public health or morals.
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could be either beneficial or detrimental. Zero-rating might provide consumers with unrestricted
access to specific services and applications, but it could also reinforce the market’s dominance
of telecommunications services, content providers, and application providers. The outcomes
of adopting zero-rating schemes might fluctuate across various markets as they are considerably
impacted by the conditions prevailing in each specific national market (OECD, 2019, p. 4).
Some countries have laid out a case-by-case approach for overseeing zero-rating programs,
such as the United States and member states of the European Union (Belli, 2016, p. 19, 171).
There have been only a few countries that have made explicit legislation against zero-rating
as anti-competitive behavior or contravening national network neutrality regulations, such as
Chile or India. (Jirakasem & Smerchuar, 2021) Nonetheless, there had been no single significant
court ruling on zero-rating acts under net neutrality principles until the CJEU’s judgment
on September 15, 2020.

As the country that first developed the terminology and concept of net neutrality,
the United States has no network neutrality-specific legislation in place and has heavily relied on
a complaint system lodged with the sector regulator. The discussion in the United States of
legislative and regulatory proposals to impose net neutrality culminated in the adoption by
the Federal Communications Commission (FCC) of the “2010 Open Internet Order,” which laid
down three basic rules for the freedom and openness of the Internet: transparency, no blocking,
and no unreasonable discrimination (Cave, 2011, p. 3). The 2010 Open Internet Order tried to
prevent Internet Service Providers (ISPs) from blocking or slowing down consumer access to
content on the Internet, but still left the possibility that ISPs might create a priority lane for
certain content providers. In later years, President Barack Obama called on the FCC to implement
the strongest possible rules to safeguard the net neutrality principle. As a result, in February
2015, the FCC intensified the old 2010 rule’s detail and issued a new regulation, known as
the “2015 Open Internet Order.” The 2015 rule reclassified broadband Internet as a
“telecommunication service,” the scope of which applied to both fixed and mobile broadband
Internet access services. In 2017, under the government of President Donald Trump, the FCC
reexamined the regulatory framework established by the 2015 Open Internet Order and embraced
a light-touch regulatory approach, as well as recategorizing broadband Internet access service
from a common carrier to an information provider (Figliola, 2021, p. 10). In April 2024, under
the administration of President Joe Biden, the FCC voted to restore the policy established
in 2015 during the Obama era and then repealed in 2017 under the Trump administration.
(Ingram, 2024) In summary, the network neutrality regulation framework in the United States

has been a policy-based uncertainty issue, which the FCC has accounted for on a case-by-case basis.
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In Asia, the Republic of Korea has recently encountered a case against a global player in
an Over-the-top (OTT) media service challenging the country’s net neutrality legislation, but
the court rejected the global player's claims and arguments. In August 2020, Netflix, Inc., and
its Korean subsidiary filed a lawsuit with the Seoul Central District Court to request that Netflix
was not required to pay for network costs that SK Broadband, Inc.,” claimed to have installed
interconnection infrastructures for an efficient distribution of Netflix’s content and quality of
services. Netflix maintained that it had no obligation to negotiate or pay for the viewer-side
network’s transmission, operation, expansion, or use. Furthermore, the OTT service provider
insisted that imposing network usage fees only on specific services contravened the network
neutrality principle. The Seoul Central District Court rendered a verdict on June 25, 2021,
dismissing the argument about net neutrality and confirming that it was mandatory for Netflix
to pay these expenses. The exact amount and payment procedure were subject to discussion
between the two companies. Netflix subsequently appealed the decision on November 5, 2021.
However, on September 18, 2023, SK announced in a joint statement with Netflix that they had
reached a mutual agreement to develop a strategic partnership to resolve and end all disputes
(Jitsuzumi, 2024, p. 3). Despite having explicit written legislation relating to net neutrality,
the Seoul Central District Court dismissed the case without providing an elaborative explanation
of why the case did not fall under network neutrality principle, nor did it concern zero-rating.
Meanwhile, other research suggested that the Korean media industries perceived Netflix as both
a prosperous investor that might facilitate the creation of diverse content and the global
introduction of Korean products, as well as a rival that could pose significant risks to domestic
media production. The increasing prevalence of Netflix in the domestic market could potentially
reduce Korean media production’s role as mere platform subcontractors (Kim, 2022, p. 1508).
As a result, the case between Netflix and SK Broadband in the Republic of Korea did not provide
legal interpretation or precedent for Korean network neutrality law and related subordinate

legislation.

5. Terminology

This paper introduces two primary specific terminologies: network (or net) neutrality and
zero-rating. Both emerging terms have been controversial topics for discussion in global
telecommunications circles for years. This debatable issue has revolved around Internet regulation
and policy. Starting with network neutrality, the principle simply means that all Internet traffic

®  SKBroadband is a Korean telecommunications company providing media, communications, and data services to residential, business,

governmental, and wholesale customers. It is one of the largest broadband Internet access providers in the Republic of Korea.
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should be treated equally (Allen et al,, 2017, p. 6). Tim Wu, a legal professor, introduced
the term “network neutrality” to describe a principle of non-discrimination. The professor
demonstrated that the fundamental principle of network antidiscrimination regime was to grant
users the right to use non-harmful network attachments or applications, and to guarantee
innovators the corresponding freedom to supply them (Wu, 2003, pp. 167-168). The principle
was historically from the “common carrier” doctrine, which aimed to prohibit network operators
from abusing their position as gatekeepers by setting up discriminatory practices, allowing them
to profit from privileging some type of content and group of people (Pickard & Berman, 2019,
p. 14). In the current era, net neutrality applies to Internet Service Providers (ISPs), including
mobile and telecom operators who must treat all data and content online equally to ensure
the free flow of information and unrestricted access (Carrillo, 2016, p. 368). One essential tenet
of this principle is that the ability of Internet users to access content and services should not
be affected by any differentiation through pricing, quality of services, or blocking of access
(OECD, 2015, p. 185). On the other hand, ISPs should not create or prioritize the “fast lane”
Internet for certain favored companies that pay for better access to customers (Hindman, 2018,
p. 171-172).

The telecommunications industry applies the term “zero-rating” when some of the traffic
sent and received by customers over the Internet is unmetered, allowing them to use the
Internet as much as they want for a basic cost rather than paying the amount used. Internet
users subscribing to zero-rating packages will not be charged by the minute, but they will be
given unmetered access to the Internet for a fixed fee. Subscribers will have unlimited access
to certain online content or services at set prices under zero-rating plans, with the selected
content or services rated at no additional cost to customers. However, not all online content
or applications are included; only those chosen by the ISPs can profit from this discriminatory
marketing strategy. There are a minimum of four zero-rating practice models: single-site or
single-service model, sponsored data model, compound model, and faux (or non-selective)
model (Carrillo, 2016, pp. 372-383). First, in the single-site or single-service model, a content
provider establishes agreements with one or more telecom companies to offer users free access
to a particular version of its own site or service, such as Facebook Zero, Google Free Zone, or
Wikipedia Zero. Second, in the sponsored data model, content or application providers reach
out to telecom service providers and pay them to provide a range of services or information
to users for free. For instance, a global music streaming application may sponsor
a telecommunications provider to enable the latter to offer that music streaming application

to consumers at no cost; all associated expenses are under the responsibility of the music
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streaming app. Third, in the compound model, sponsor companies partner with a telecom
service provider to grant subscribers access to a bundle of selected sites or applications.
In contrast to the sponsored data model, the compound model does not necessitate payment
from or to telecoms. Telecoms have the option to forego this price in exchange for providing
enhanced offerings to customers and expanding their subscriber base. Fourth, in the faux
(or non-selective) model, a content provider coordinates with one or more telecommunications
companies to provide users with restricted amounts of free data in exchange for fulfilling specific

criteria, such as viewing advertisements or installing an application.

The contentious argument is that zero-rating practices may violate the essence of the
net neutrality principle; the latter accentuates non-discrimination in Internet accessibility, while
the former is obviously a discriminatory marketing scheme. On one hand, the notion of network
neutrality adheres to the core values of basic human rights. Conversely, zero-rating techniques
illustrate the viewpoint of free market mechanisms in a capitalist economy. In a highly competitive
telecommunications market, numerous zero-rating packages have the potential to benefit
consumers because there will be product and pricing differentiations from which customers
can choose what best meets their demands. Contrarily, there are harmful risks that zero-rating
acts can possibly distort competition among content or application providers and limit users’
choice of content. Obviously, non-zero-rated services will strugele to compete with those
zero-rated ones. This tendency will distort competition among content or application providers
that hope to persuade ISPs to incorporate their offerings in the ISPs’ zero-rated plans. As a result,
ISPs will be in the position to pick winners and losers online by favoring some content or
applications over others. At this point, the ISPs will become the Internet’s gatekeepers and may
restrict access to any content or applications entirely (European Commission, 2017,
p. 114-115). Regarding the consumers’ side, subscribing to specific zero-rating promotions will
direct users to the walled garden’s selection of content. There has never been a consensus in
the debate over net neutrality and zero-rating practices. Thus, the Court of Justice of
the European Union’s first benchmark decision on network neutrality principles addressing
zero-rating approaches in 2020 piques the excited curiosity of telecommunications spectators

throughout the world.

6. Results

The results of this study are divided into three main parts: principles of network neutrality
and zero-rating practices; the Court of Justice of the European Union’s first judgment on network

neutrality principles and zero-rating practices; and network neutrality and zero-rating in Thailand,
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respectively. The first section sums up core issues of this research regarding the controversial
paradox between network neutrality and zero-rating principles. Second, an elaborated
scrutinization on the Court of Justice of the European Union’s decision will be anatomized in
expansive aspects and details. Third, a succinct investigation of the current circumstances of
network neutrality and zero-rating riddles in Thailand will be recapitulated to show an overall

picture.

6.1 Principles of network neutrality and zero-rating practices

Network neutrality principles ensure equal treatment of all Internet traffic, promote
non-discrimination, and grant Internet users the right to use reasonable traffic management
network attachments or applications. Meantime, zero-rating practices have emerged as an
increasingly prevalent and novel technique that has garnered significant attention in the discourse
surrounding network neutrality. The point in question is that zero-rating tactics may infringe
upon the core principle of net neutrality. Net neutrality accentuates equal treatment in terms
of Internet access, whereas zero-rating practices are clearly a discriminatory marketing strategy.
The argument surrounding net neutrality and zero-rating approaches has never reached a
consensus. ISPs, content providers, and consumers are the three key players in the Internet
business landscape. The principle of network neutrality prohibits ISPs from unjustly obstructing
or disadvantaging customers’ access to broadband services or online content, as well as content
providers’ capacity to offer Internet-based content. From this perspective, the Internet functions
as a battleground for competition among diverse developers, companies, and service providers,
all vying for the attention and engagement of end users. In this scenario, the Internet platform
should maintain neutrality to guarantee that competition is meritocratic. If the Internet were
centrally controlled by the ISPs rather than by the peripheral content of developers and
consumers, the ISPs would dominate innovation (Schuleman, 2018, p. 151). In fact, market
forces have primarily influenced the development of Internet-based business models and
network management practices, and commercial agreements with ISPs are largely unregulated
in most of the telecommunications industry around the world (Layton, 2017, p. 49). Concurrently,
there are concerns that stringent network neutrality regulation may limit innovation to a narrow
range of opportunities, specifically those that align with the equitable treatment of all data
packets. In addition, the prohibition of charging for higher quality of service on the public Internet
may reduce incentives for ISPs to innovate in services that are contingent on differentiated
network support (Bauer & Knieps, 2018, p. 175). As explained above, net neutrality regulation,
scalability and improvement in innovation, and competition among Internet-based business

players are intercorrelations that will consequently affect consumer welfare.
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6.2 The Court of Justice of the European Union’s judgment on network
neutrality principles and zero-rating practices

An attention-grabbing legal case between Telenor Magyarorszag Zrt. (‘Telenor,’
the second-largest mobile operator in Hungary) and Nemzeti Média- és Hirkdzlési Hatosag Elndke®
(‘NMHH’—the National Media and Infocommunications Authority of Hungary) marks the first
lawsuit requesting an interpretation of Article 3 of Regulation (EU) 2015/2120 of the European
Parliament and of the Council of November 25, 2015 laying down measures concerning open
Internet access. Regulation 2015/2120, also known as the Open Internet Regulation, has been
criticized for its ambiguous wording and lack of concrete enforcement. Arguments on network
neutrality frequently bring up the topic of zero-rating techniques. Despite this, the Open Internet
Regulation does not explicitly feature the exact concept of zero-rating practices in its substantial
legislation. The Telenor lawsuit against NMHH thus sets a precedent for interpreting the vagueness
around net neutrality and zero-rating principles. In this section, the author attentively summarizes
a related provision of Regulation 2015/2120, which is the main legislation for network neutrality

principles, as well as the overall description of the disputes and judgment.

6.2.1 The related law: Article 3 of Regulation (EU) 2015/2120 of the European

Parliament and of the Council of November 25, 2015’

Article 3 of Regulation 2015/2120, entitled “Safeguarding of Open Internet Access,”

states in paragraphs 1 to 3 thereof:

“1. End users shall have the right to access and distribute information and content,
use and provide applications and services, and use terminal equipment of their choice, irrespective
of the end user’s or provider’s location or the location, origin or destination of the information,

content, application or service, via their internet access service.

2. Agreements between providers of internet access services and end users on
commercial and technical conditions and the characteristics of internet access services such as
price, data volumes or speed, and any commercial practices conducted by providers of internet

access services, shall not limit the exercise of the rights of end users laid down in paragraph 1.

The CJEU’s Judgment of September 15, 2020, Telenor Magyarorszag Zrt. v Nemzeti Média- és Hirkozlési Hatdsag Elndke, is available
at https://curia.europa.eu/juris/documents.jsf?num=C-807/18

Regulation (EU) 2015/2120 of the European Parliament and of the Council of 25 November 2015 can be accessed at https://eur-lex.
europa.eu/eli/reg/2015/2120/0j
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3. Providers of internet access services shall treat all traffic equally, when providing
internet access services, without discrimination, restriction or interference, and irrespective of
the sender and receiver, the content accessed or distributed, the applications or services used

or provided, or the terminal equipment used.

The first subparagraph shall not prevent providers of internet access services from
implementing reasonable traffic-management measures. In order to be deemed reasonable,
such measures shall be transparent, non-discriminatory and proportionate, and shall not be
based on commercial considerations but on objectively different technical quality of service
requirements of specific categories of traffic. Such measures shall not monitor the specific

content and shall not be maintained for longer than necessary.

Providers of internet access services shall not engage in traffic-management measures
going beyond those set out in the second subparagraph, and in particular shall not block, slow
down, alter, restrict, interfere with, degrade or discriminate between specific content, applications
or services, or specific categories thereof, except as necessary, and only for as long as necessary,

in order to:

(@) comply with Union legislative acts, or national legislation that complies with
Union law, to which the provider of internet access services is subject, or with measures that
comply with Union law giving effect to such Union legislative acts or national legislation, including

with orders by courts or public authorities vested with relevant powers;

(b) preserve the integrity and security of the network, of services provided via that

network, and of the terminal equipment of end users;

(c) prevent impending network congestion and mitigate the effects of exceptional
or temporary network congestion, provided that equivalent categories of traffic are treated

equally.

6.2.2 The Disputes between Telenor Magyarorszag Zrt. versus Nemzeti

Média- és Hirkdzlési Hatdsag Elndke

Telenor, with its roots in Hungary, is an influential player in the telecommunications
industry and a provider of Internet access services. Two bundles, “MyChat” and “MyMusic,”
are available to Telenor’s prospective clients. MyChat is a package that allows subscribing
customers to purchase 1 GB of data and use it without restriction until the data is exhausted.
This package allows the subscribing clients to access an extra bundle of applications and services

without restriction. This MyChat “zero tariff” Internet package exempts bundling subscriptions
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of six exclusive online platforms, specifically Facebook, Facebook Messenger, Instagram, Twitter,
Viber, and WhatsApp, from deduction from the allocated 1 GB data limit. Moreover, the MyChat
package provides that once the 1 GB of data has been used up, subscribers may continue to
use those six specific applications without restriction, whereas measures slowing down data
traffic are applied to the other unbundling applications and services. Another bundle package
of Telenor, MyMusic, is a bundle that comes in three variations: “MyMusic Start,” “MyMusic
Nonstop,” and “MyMusic Deezer.” Purchasers with a MyMusic Internet access package are
the only ones who can access these features. With the bundle, subscribers may listen to music
online via six different radio stations and four different music streaming applications: Tidal,
Apple Music, Deezer, and Spotify. The bundling format purchased does not reduce the amount
of data used for those zero-tariff applications and services. If a subscriber uses up their allotted
data volume in the MyMusic package, they can continue using the bundling applications and
services without any limitations, while the data traffic of other unbundling applications and
services may be throttled or blocked. After initiating two procedures to ascertain whether
MyChat and MyMusic, respectively, comply with Article 3 of Regulation 2015/2120, the NMHH
finds that those two zero-rating practices introduce traffic management measures that do not
abide by the obligation of equal and non-discriminatory treatment laid down in Article 3(3) of
that regulation. Consequently, the NMHH orders Telenor to terminate those measures.
The President of the NMHH subsequently affirmed both decisions, determining that it is not
necessary to evaluate the impact of the traffic management measures on the exercise of
end users’ rights as stated in Article 3(1) of Regulation 2015/2120 to assess their compatibility

with Article 3(3) of the same regulation.

Afterward, Telenor brought legal action against the NMHH decisions before the Budapest
High Court. The Budapest High Court recognizes the importance of Regulation 2015/2120 in
adopting an emerging legal principle-Internet neutrality. So, the High Court holds the disputes
pending, acknowledging that the cases will eventually raise to the world novel legal issues
relating to a central provision of network neutrality. The High Court remarks that Article 3(1)
and (2) of Regulation 2015/2120 aim to protect a variety of end users’ rights to Internet access
services and prohibit ISPs from implementing agreements or commercial practices that restrict
the exercise of those rights. While Article 3(3) establishes the general obligation of ISPs to treat
Internet traffic equally and without discrimination. However, the High Court could not determine
from the wording of that regulation whether packages made available by ISPs through agreements

concluded with their customers and which provide:
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(i) that those customers may benefit from a “zero tariff,” enabling them to use
certain specific applications and services without restriction, without that use being deducted

from the data volume purchased, and

(ii) that once that data volume has been used up, measures blocking or slowing
traffic are to be applied to the other applications and services available; fall within the scope
of Article 3(2), Article 3(3), or Article 3(2) and (3) of that regulation. The High Court also indicates
that a methodology to be applied to ascertain whether the conduct is in compliance with
Regulation 2015/2120 cannot be scrutinized from the wording of Article 3(2) and (3) once it has
been elaborately interpreted which of the two paragraphs are applicable to the conduct in
question. For these reasons, the High Court decides to stay the proceedings and refers the
aforementioned questions to the Court of Justice of the European Union (CJEU) for a preliminary
ruling. Before the main proceedings, the CJEU briefly summarizes that the Budapest High Court
asks whether the zero-tariff cases in question are incompatible with Article 3(2) of Regulation
2015/2120 and, alternatively or cumulatively, with Article 3(3) of the Regulation.

6.2.3 The CJEU’s judgment

In the main proceedings, the information demonstrated to the CJEU can classify
four characteristics of Telenor’s Internet packages. First, an Internet Service Provider (ISP) offers
its Internet packages for sale to potential consumers. The telecom operator implements the
packages via bilateral contracts with interested customers. Second, these packages grant
subscribers the unrestricted right to utilize all available applications and services up to the data
limit specified in their purchased tariff. Furthermore, consumption of exclusive applications and
services covered by a zero tariff does not contribute to this limitation. Third, the packages
ensure that once the allocated data volume has been depleted, zero-rating subscribers are
able to continue employing the designated applications and services without any restriction.
Fourth, once the data volume included in the packages has been used up, the ISP applies
measures to each customer that result in blocking or slowing down Internet traffic arising from
the use of any non-zero-tariff applications or services. With respect to the European Union’s
regulation of net neutrality-Regulation 2015/2120, the CJEU suggests that Article 3(2) must be
interpreted in conjunction with Article 3(1). The rights that Article 3(1) serves to safeguard for

end users of Internet access services intend to be exercised “via providers of Internet access
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service.” Additionally, Article 3(2) mandates that such a service must not impose any restrictions
on the exercise of those end users’ rights. The CJEU finds that an agreement in which a particular
customer subscribes to an Internet package that leads to unrestricted access to only certain
applications and services covered by a zero tariff after the data volume included in the purchased
tariff has been consumed is likely to be in violation of the exercise of the rights outlined in
Article 3(1). Moreover, the compatibility of such an agreement with Article 3(2) needs a
multifaceted evaluation on a case-by-case basis from National Regulator Authorities (NRAs).
Considering the cumulative effect of zero-rating agreements in Telenor’s Internet packages,
MyChat and MyMusic fall within the scope of a commercial practice defined in Article 3(2). Both
the packages are likely to increase usage of certain specific applications and services, namely
those that may be accessed without restriction on a zero tariff once the data volume included
has been reached. Simultaneously, the two packages tend to lessen deployment of other non-
zero-rated applications and services, having regard to traffic management measures by which
the ISP makes that accessibility technically more difficult. The CJEU elaborates that if a massive
number of clients sign subscription agreements for zero-rating packages, there is a high possibility
that the combined impact, due to their scale, will drastically constrain the exercise of end

users’ rights or potentially undermine the essence of the rights in question.

As regards Article 3(3) of Regulation 2015/2120, the first subparagraph of that provision
imposes on the ISP a general obligation of equal treatment, without discrimination, restriction,
or interference with Internet traffic, from which derogation is not possible in any circumstances.
The CJEU rules that the Internet access service provider can still implement reasonable traffic
management measures under Article 3(3)’s second subparagraph. However, this option is
conditional on such measures being based on “objectively different technical quality of service
requirements of specific categories of traffic” rather than “commercial considerations.”
Any measure of an ISP with respect to Internet end users that, without objective differences,
causes the various content, applications, or service providers to not be treated equally and
without discrimination must be considered “commercial considerations.” All actions that block,
slow down, change, restrict, interfere with, degrade, or favor certain applications or services are
not reasonable according to the second subparagraph of Article 3(3) unless they have been
put in place for a fixed duration and are required for an ISP to (i) comply with a legal obligation,

(i) preserve the network’s integrity and security, or (iii) prevent or remedy network congestion.
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Otherwise, those practices must be regarded as incompatible with Article 3(3). To identify an
incompatibility, the CJEU prescribes that no assessment of the impact on Internet end users’
rights is necessary, as Article 3(3) does not call for such an assessment to evaluate compliance
with the ISP’s general obligation. The Grand Chamber of the CJEU hereby judges that the referring
cases from the Budapest High Court are incompatible with Article 3(2) of Regulation 2015/2120,
read together with Article 3(1), where those packages, agreements, and measures blocking or
slowing down traffic deter the exercise of end users’ rights. The CJEU further establishes that
the referring cases contradict Article 3(3) of the Regulation when the measures impeding or

lowering Internet traffic flow are motivated by commercial incentives.
6.3 Network neutrality and zero-rating in Thailand

Research indicates that in markets with insufficient competition, zero-rating practices may
adversely impact competition among different online content providers (OECD, 2019, p. 9).
The practices can contribute to market dominance when the content of a dominant player is
exempt from data charges while the content of its competitors is not. To deal with the effects
of zero-rating arising from its impact on competition amongst ISPs and content providers,
co-existence of net neutrality regulations and competition assessments needs to be taken into
account (European Commission, 2017, p. vi). In Thailand, a legislative approach towards net
neutrality and zero-rating regulations have never been introduced. Even though a limited number
of academic discussions regarding net neutrality and zero-rating exist, the national regulator
still follows the free market mechanism. One Thai article reveals that only Thai mobile operators
with their own telecom network are able to offer zero-rating services, including bundling and
unbundling zero-rating mobile service packages. Major Thai mobile operators differentiate those
zero-rating packages based on factors like Internet speed, data capacity, and accessibility
to zero-rated content. This article raises a question about how Thailand should regulate
zero-rating practices, which will depend on the national network neutrality policy the national
regulator may adopt (Santri, 2019, p. 256). The other research suggests that Thailand has been
more suitable for a non-net neutrality position, with regulations that are either ex-post or
light-touch, until there is a compelling incentive to make an overhaul (Jirakasem & Smerchuar,
2021, p. 138). Recently, there has been a growing motivation to take action, particularly due to
the aftermath of controversial mergers among Thai mobile operators that possess telecom

networks, for which the author will provide a contextual analysis in the discussion section.
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7. Discussions

In this part, the author brings forth three topics for discussions: discussion on network
neutrality principles and zero-rating practices; academic comments on the ruling adjudicated
by the Court of Justice of the European Union (CJEU); and network neutrality and zero-rating
practices’ status quo analysis in Thailand. The section begins with a condensed review of network
neutrality principles and zero-rating contradiction. As for the academic commentary on
the verdict, the discourse concerns not only substantive interpretation of the wording behind
the Open Internet Regulations but also expansive areas of related fields of study. As for Thailand’s
network neutrality and zero-rating situation, the author concisely portrays points of concern
after the skeptical merger and acquisition among main players in the Thai telecommunications

industry.
7.1 Discussion on network neutrality principles and zero-rating practices

Zero-rating practices can have both positive and negative effects on consumers’ welfare.
While the practices can provide unhindered access to services and applications, they can also
reinforce market dominance. Network neutrality standpoint aligns with basic human rights;
on the other hand, zero-rating tactics demonstrate free market mechanisms in a capitalist economy.
In a competitive telecommunications market, zero-rating packages can benefit consumers by
offering product and pricing differentiation. However, in a non-competitive telecom market,
these acts can distort competition among content or application providers, as well as limit
Internet users’ choice of content. As a result of adopting a zero-rating policy, ISPs may have
the ability to act as gatekeepers, limiting users’ access to certain applications or content.
The regulatory framework for zero-rating schemes varies across the multiplicity of markets, with
some countries implementing a case-by-case approach and some jurisdictions, such as Chile
and India, having explicit legislation against zero-rating as anti-competitive behaviors. As for
the European Union, the entity has an explicit regulation advocating network neutrality,
but there is nowhere in its law mentioning “zero-rating.” According to the CJEU’s decision,
the court does not per se prohibit zero-rating practices. Instead, the CJEU leaves the door open
for a case-by-case examination by each member state’s national regulatory authority to evaluate

the pros and cons.
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7.2 Academic discussion on the CJEU’s judgement

In its press release, the CJEU explains that, to protect Internet users’ rights and to treat
traffic in a non-discriminatory manner, Internet access service providers cannot favor certain
applications and services by offering packages that give them a zero tariff and subject other
applications and services to traffic blocking or slowing down (Court of Justice, 2020, p. 1).
There have been some academic reviews criticizing the CJEU verdict. One legal article says that
in the CJEU’s opinion, commercial practices and agreements involving “zero tariffs” are not
prohibited per se. This concept aligns with the Body of European Regulators for Electronic
Communication’s (BEREC) assertion that the rights of Internet end users may be impacted
differently by diverse variations of zero-rating practices, some of which are comparatively
uncontroversial. The CJEU’s ruling and the BEREC’s guidelines® indicate that zero tariffs may be
incompatible with Article 3(2) of the Regulation if they result in the explicit restriction of
end-users’ choices of content and the slowing down or barring of Internet traffic. National
Regulatory Authorities (NRAs) are the ones responsible for evaluating the incompatibility of
Article 3(2). This assessment requires analyzing the market share of the businesses involved
and evaluating the impact of their conduct on the related market. Nevertheless, if the traffic
control methods implemented by an ISP contravene Article 3(3) of the Regulation, there is no
need to analyze their impact on the exercise of end users’ rights. Thus, if the NRAs ascertain
whether a traffic management measure applied by an ISP is in line with Article 3(2), Article 3(3),
or both provisions, it is most sensible to address the contradiction with Article 3(3) first, as this
does not necessitate a complicated and expensive market assessment (Natecz, 2021, pp.
115-116). Another legal article concurs with the previous one, emphasizing that, from the CJEU’s
judgment, a failure to comply with the requirements of Article 3(3) of the Regulation automatically
results in the failure to fulfill the obligations of Article 3(2). In consequence, there is no need
for NRAs to perform case-by-case assessments. The CJEU establishes a strict interpretation of
the European Union’s net neutrality regulation from this point forward (Samek, 2021, p. 197).
Another legal scholar underlines that the CJEU’s decision establishes a distinct hierarchy
between Article 3(3) and Article 3(2) of the Regulation, with Article 3(3) preceding Article 3(2)
(Schewick, 2022, p. 12).

The BEREC Guidelines on the Implementation by National Regulators of European Net Neutrality Rules (also known as “the BEREC
Net Neutrality Guidelines”), published in June 2016, is accessible at https://www.berec.europa.eu/en/document-categories/berec/
regulatory-best-practices/guidelines/berec-guidelines-on-the-implementation-by-national-regulators-of-european-net-neutrality-
rules.
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Other than critiques on an interpretation of the wording under Regulation 2015/2120,
there are some constructive recommendations. One case analysis notes that the CJEU’s verdict
offers essential clarification regarding the inconsistency between certain zero-rating products,
which involve data traffic throttling, and the tenet of net neutrality. Yet, the CJEU gives no clear
answers to several major issues about zero-rating techniques that are accessible to all applications
within a specific category and are devoid of the restriction or deceleration of Internet traffic.
For instance, the verdict fails to take into account two scenarios: (i) the practice of
zero-rating products that charge a higher price for data traffic from a specific application or
group of applications but do not block or slow down the traffic once the data limit is reached;
and (i) the existence of “open zero-rating programs” that allow all applications within a specific
category to be zero-rated (Maller & Asakura, 2021, p. 63). One case note reveals that the CJEU
analyzes the popularization effect that zero-rating practices have on the ISPs, and how this
contributes to reducing online diversity remains unexplored. The CJEU should henceforth
consider how monopolistic control of a small number of ISPs could impede constitutional
principles such as competition, pluralism, and diversity. Moreover, the Telenor case reasoning
does not make any reference to the provisions of the European Union’s Charter of Fundamental
Principles, which include the rights to freedom of expression and freedom to conduct business
(Layton, 2017, p. 16, 18). A competition law review delineates that by adhering to the principle
of net neutrality, non-discriminatory zero-rating offers can potentially benefit consumers
by encouraging the consumption of broadband services and the development of product
differentiations without necessarily excluding content providers. Therefore, it is vital to
revise the net neutrality regulation to evaluate such zero-rating practices through an ex-post
case-by-case assessment (Colangelo & Torti, 2021, p. 143). There is an economic assessment
pronouncing that the CJEU’s decision is harmful to society because the prohibition does not
allow positive welfare effects and does not prevent any potential harm in return. The assessment
instructs that ex-ante regulation is justified if: there is empirical evidence regarding the behavior
in question showing that the practice has a high tendency to be harmful; the harm caused by
the behavior is significant; and the ex-post handling of cases and resolving of problems would
be too costly compared to ex-ante regulation, or the harm would be irreparable (Papai & Nagy,
2020, p. 185).
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7.3 A contextual analysis of network neutrality and zero-rating in Thailand

A noteworthy merger between True Corporation (True) and Total Access Communication
(Dtac), Thailand’s second and third largest mobile network operators, makes the combined
entity the largest one ahead of the market leader Advanced Info Service (AIS) and reduces the
mobile provider market from an oligopoly to a duopoly. (Rasmussen, 2022) After the True and
Dtac merger, AlS received approval from the National Broadcasting and Telecommunications
Commission (NBTC) to take over Triple T Broadband (3BB), a major broadband Internet service
provider. After the acquisition with 3BB, AIS has become the largest player among the fixed
broadband Internet providers. The two merger and acquisition cases among major players in
Thailand’s telecommmunications markets obviously cause negative concerns to Thai society.
According to a study, the True and Dtac merger significantly reduces market competition, leads to
higher prices, lessens consumer choices, and lowers service quality. The merger incurs
a severe tendency to increase the barrier to entry by Mobile Network Operators (MNOs) and
Mobile Virtual Network Operators (MVNOs). Similarly, the acquisition 3BB by AIS tends
to unavoidably affect product bundling packages and intensify the barrier to entry by small
entrepreneurs who compete at the retail level in the fixed broadband Internet market
(Benyaapikul & Manachotphong, 2023, p. 5, 21). An empirical post-merger survey’ carried out
by the Foundation for Consumers indicates that 81% of consumers face problems after
six months of the True and Dtac merger. The most encountered problems appear to be slower
internet connection, a higher price with no differences, limited choices of mobile bundled
packages, or an insufficient Internet data cap (Foundation for Consumers, 2023). In addition,
the National Economic and Social Development Council specifies in its report that the NBTC,
as the telecommunications sector regulator, should implement a strict regulatory regime for
the telecommunications market in order to protect consumers. Sectoral law reviews will help
enhance the NBTC authority. (National Economic and Social Development Council, 2024) Despite
the potential detrimental effects of the abovementioned mergers, the major Thai telecom
service providers continue to relentlessly implement zero-rating schemes for their own

applications, such as “AlS PLAY'®”, “TruelD""”, or “dtac-music’*”

, while barriers to entry are
high-wall obstacles to relevant markets’ new entrants and consumer rights are harmfully

challenged.

The survey was held during November 9-23, 2023, with 2,924 Thai respondents

Further information on the “AlS PLAY” application is available at https://www.ais.th/play/fags.html

Further information on the “TruelD” application is available at https://help.trueid.net/th-th

Further information on the “dtac-music” application is available at https://music.dtac.co.th/render/home/portal#/home
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A Thai online media outlet highlights some intriguing aspects of network neutrality and
zero-rating practices in the Thai telecommunications market. (NewsXtra, 2024) According to a
recent media report, large Thai Mobile Network Operators (MNOs) offer mobile Internet packages
that incorporate lifestyle marketing strategies, allowing for customization and personalization.
Customers will be able to choose services or applications that best suit their behaviors to be
included in their personal Internet packages, with some privileges such as a special parking lot
zone in shopping centers or discounts for movie tickets. These personalized Internet packages
are expected to stimulate competition among MNOs, as they aim to satisfy their clients by
providing faster Internet connectivity or better quality of service for those customized packages.
In this scenario, net neutrality regulation will be imperative to maintain an equal and fair
environment for the market. Thailand has never considered adopting net neutrality principles;
however, in the long run, lifestyle marketing schemes may cause discrimination or restriction
to the mobile Internet market. Along with the idea that in the future, Internet access will be
perceived as one of the public goods that are indispensable to citizens, the National Broadcasting
and Telecommunications Commission (NBTC), as the regulator of Thailand’s telecommunications
sector, should start contemplating its position towards network neutrality regulation. Nevertheless,
net neutrality principles have a sophisticated nature that needs multifaceted understanding.
The principles entangle socio-political circumstances, related-market structural complexity, or
stakeholders’ relations that require both quantitative and qualitative research (Limudomporn,
2017, p. 10, 32-33). In case there are enough evidence-based or research-based indications to
implement a legislative approach for network neutrality regulation, the NBTC already has the
authority under Section 21 of the Telecommunications Business Act B.E. 2544 (2001)" to issue
relevant ex-post or ex-ante regulations in order to combat anti-competitive behaviors in the

telecommunications market.

¥ Section 21 of the Telecommunications Business Act B.E. 2544 (2001) manipulates that “In the telecommunications business operation,
other than being subject to the law on trade competition, the Commission shall prescribe specific measure according to the characteristics
of the telecommunications business operation to prevent the licensee from carrying out any act that is monopolistic, or that reduces
or limits the competition in the provision of telecommunications service in the following matters:
(1) subsidization of services;
2
3
4
(5

holding in businesses of the same category of service;
abuse of market power;
anti-competition behavior;

protection of small entrepreneurs.
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8. Conclusion

The issue of zero-rating poses a dilemma that questions the core principles of network
neutrality in contrast to the value of adhering to a free market. In one aspect, a zero-rating
activity is anti-competitive behaviour and may contravene the network neutrality principles.
In another aspect, it can be perceived as pro-competitive behavior potentially benefiting Internet
users under the free market mechanism. The CJEU’s first judgment assigns priority to neutral
Internet traffic for end users and content providers, whereby the European Union’s Open Internet
Regulation imposes responsibility on ISPs to not deploy Internet traffic discrimination without
objective technical quality of service requirements. In contrast, zero-rating packages are not per
se illegal, but they rely logically on sophisticated case-by-case analysis by each country's national
regulatory authority. Although Thailand has never taken earnest consideration towards a legislative
network neutrality regime, the telecommunications sector is significantly affected by notable
mergers among influential market players, causing disadvantages to both consumers and
market competitors. It is time to conduct an in-depth analysis on existing laws or regulations
such as the Regulation (EU) 2015/2120 of the European Parliament and of the Council of
November 25, 2015 and all its related subordinate legislation since Thailand may confront
the same predicament involving net neutrality and zero-rating controversy. The author is of
the opinion that market analysis and empirical research are indispensable to evaluating real
situations to contribute to the multifaceted information needed for the telecommunications

regulator and policymakers.

9. Recommendations
9.1 Recommendation for future studies

How and to what extent zero-rating practices can be implemented in the telecoms market
will depend on a national policy on network neutrality principles, the regulation approach of
which differs country by country under multitudinous socio-political background, related-market
structural complications, and all stakeholders’ relations. Thailand should begin conducting
in-depth research on both network neutrality principles and zero-rating practices since there has
been an accumulation of concerns towards small competitors, new entrants, and consumers’
welfare after the merger and acquisition in the telecommunications market. The terminology

“network neutrality” is firstly mentioned in the United States, where the principle and historical
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background have been developed and related policies have fluctuated depending on its political
government. Some countries have enacted apparent national network neutrality laws that
strictly prohibit zero-rating practices. Some countries have attempted to cooperate with all
stakeholders by adopting a co-regulation approach. There are still many countries, including
Thailand, that have largely observed the international discussions and still follow free market
mechanisms. Now, it is imperative for Thai academic circles to learn from international experiences

in all their diversity to develop a comprehensive understanding of the issues at stake.
9.2 Policy recommendation for digital communications

Because the issues embroil multidisciplinary fields of study, the National Broadcasting
and Telecommunications Commission (NBTC) should encourage Thai academia to investigate
all correlated areas so that the NBTC will gain enough wisdom to implement necessary policy,
as well as raise awareness on these brand-new principles. Both laws and economics are
indispensable areas that need to be explored. A scrutinization of existing laws and regulations,
such as the European Union’s Open Internet Regulation and all its subordinate legislation,
including the Body of European Regulators for Electronic Communication’s (BEREC) Guidelines
on the Implementation by National Regulators of European Net Neutrality Rules, will be a valid
reference to Thai jurisdiction. Not only does the European Union publish the Open Intermnet
Regulation, but other jurisdictions such as the Republic of Korea or India also promulgate
their own network neutrality laws, some of which have already been enforced. Studies from
experienced jurisdictions will compile a variety of references for Thailand. Meanwhile,
each country has its own market structure and condition, so Thailand needs to conduct a market
assessment together with an analysis of the impact of zero-rating practices on consumers before
the NBTC adopts any ex-ante or strict regulatory approach towards net neutrality or zero-rating
acts. In this context, the theory of harm examination and consumer survey will offer additional

insights into the market situation and consumer protection.
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Abstract

This article explores the significance of digital transformation, its strategies, and the roles
of the Office of the NBTC in facilitating the digital transformation of Thai organizations. A review
of relevant academic literature reveals that digital transformation is crucial for performance
enhancing, as well as reducing work process and errors. Digital transformation strategies involved
tools such as Internet of Things (IoT), cloud computing, big data, artificial intelligence, security
technology, blockchain, mobile technology, and social media. In addition, four factors that
would drive organizations towards being fully digitized included digital mindset, digital skills,
digital process, and digital culture. As Thailand’s frequency allocator and internet service
regulator, the roles of the Office of the NBTC in facilitating the digital transformation were to
foster the transition of satellite industry from concession-based to licensing system, and the
frequency auction, as well as to support the development of communications infrastructures,
which would escalate the overall standards and competitiveness of Thailand’s communications

sector.

Keywords: digital organization, digital transformation, digital transformation strategies, Thailand

1. unun

anunsalinumaluladAdviainsimuuazivasuasedismng mnesdnsdsuimsians
lusUuvuin e19liinauausdongAinssuvesgnAl nandud USN1s AasnIuFULUUNITUYITY
Adsunvadly ssdnsiiuafodndudosufufuaznadimunensuiuasugesinsadsa
FsmsUfuiifanumnemnniinisameunsaiuazimaluladfaadiulussdng mnudazdes
finnsAnddluinazUiulnsadisesesdnsiinun Mudinaadsuyaainsiiiosuiiootramangay
(Piccinini et al,, 2015) Hlagtuasdnslutsemelneianiniguaziontuogseninsiunaunsuudeu
dosdnsidvia fimstwmuanagndlvivesiudmsluskunisdniusm nuimadisulasadeiug
nsthmeluladadelmiuazmsdnassyaanaifioysannistufunisdniunuismeluas meuen
og1sfiUszANE W FsmsuFuasuguuuunsiidunudandnaztisduindeunazndnduliiosding
aansnUsuAsugeudundvialddise Gunsds many, 2564)

NaN15398u09 MIT Sloan Management Review wazuwiinends Deloitte iio a.f. 2014
(.. 2557) wuin gsRaTngnein (disrupted) nmaluladiavia funnfs¥esay 99 (Kane etal, 2015)
nsegsenveIBIAnsTtuagiuauamsalunisuiuilasunuesineinaluladaselidranly
UuugeesAnslunnnszuiuns (Hess et al, 2016) fegrauiemivszauanudidalunisusus
Tnglfimaluladdvialunisaraunasesa Wy Airbnb Uidmiidiiussiansdansiiinuaglsausy
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way Uber Us¥snusaeusansnsay (Ross & Ross International, 2015) aehslsfinnu Tugas 10 iruan
flosdnsnansuislianunsauudronsilasuuvasld daalvigsialddunanssnuegrvdnuas
#olingaaq it Blockbuster USEVilsiannweunsAiduaras UM Washington Post finnesfuitaviun
Ty Jeff Bezos LLaw:Jriaé]u'w%ﬁw Amazon (Hess et al,, 2016) @ wsuusendlng ﬁmum%’gma

Y '3

lanuddyiuniswdsunuasdadiavesesdanslulseina Ingdvuaulouty LHUENSAEAS
\ie

A
A

WAZLRUNITANTUIIUAI 9 MAgITIdunNITHRUINIATE AasnaudinisasInsesiyly g

[ a

nsUiMsnuLasliUININIASEus LRIV e 2562 Tu ieiDunalavdnlunistuiedeu
NsUTMsNUYeINIAsEiUdssuuaTaLarenseiun1sliusnsUsssulvlianwasainuasiUnume
raaay WS IBUYAARINAINRUALATINITIAYIN LLNuﬁwm%’gmaa%ﬁaLﬁaﬁmumﬁﬂmqmiﬁmimu
medguarmsiavhuinsidviaansisusitefunsoumsiauvesussmadmiunisiasuinuniady

dnadusguraddvialuiimmadeniu

mMsdaviuuimunIguaAdraiadunssuiumsiididyuesnsiasuulamediva (digital
transformation) Tnetfun1sivdsuudadluasdnsmeluuaznisuen dausn1mnesng iy mstmun
Wnane msﬁ%ﬁumﬂudwﬁﬁﬁwﬁq 9 uwagnmsdwauauAuAguIlaa (Duran, 2017) nsdedns
yosguImsiatmnevessiasuulasivan axdmaliyaansyndnidlonasifiudisanudh iy
wagyhlFnnsusmsnsiasunlasesesinstuUszaumudisaldeteiiussansam Ganvad susnn,
2557: 9523904 Tiooanl, 2556: $1uN IATUAY, 2560) et ﬂaqmémimﬁauLLanéaﬂﬁmﬁ%ﬁa
Fafuumaivmassuasiensulfeuddyuaiundunlaueesdng Ussnause anudaiuy
A39ta (digital mindset) MinwgnsRana (digital skills) n1svinlidunadvia (digital process %3o
digitalization) wazimusssuasnsnava (digital culture) ewrUszneumaniimaelosdnsilenta
Tumstuindeulgiimneldesnasind fussansam Yszauanudisalunmsdiiiuny naenau
dudnenmlunisduiuay aadursunshau asauRanaefiiniuainnisinu seuland
Wipafnsuazgndn anunsnadiedilslunnagsia sudehlresdnaufiveuuuasiisegldluye
wismsasuuUamamalilad

sernuddiinadnduiinnveinisdinuni WnefiingussasdiiieAnwanuddyuasnaens
lun1stuindsunisasuulamafdvavesesdnsiulssinalng sudsdnwunumvesdiineuy
ANENITUNISAINTITNTZABEES Aan1sinsvial wazAanisinsauuaNwsiawd (d@1dnau nane.)
Tugruzesdnsdnassrduanud saensufduguadiiusnisdumesidnvessemeronisatuayy

a I3 ) ¢  aaw ! v g v N ! aa o S =
nsidsuwdasesdnslulszmalnegesinsfdvia lngganddvinisiudeudiuneddna Wuisesd
nnaeduasnsErtinuaglinudfy Wesuiutuniounsiaunesinslulssmelnegnisidu
93ANIAIVATTUZAVSA M wazanszAunIiRvBIAnsvasUszmealnesely
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2. dnnus:avA

o

2.1 wefnwanudidyrenisiisunlatesdnsgesdnsnavia

o

22 ednwnagnslunisidsuwdasesdnslulssmelnedesdnsaivia

2.3 weAnwunumvesdtineu navy. lugiugesinsinassaiurnuduasiniuguag lviuinis

Y

a ¢ & ! 9 N s ] ¢ aa v
Sumnesilnvesszmesensaduayunisidsuuatesdnslulssmelnegdesdnstasa

3. 98nN1sFAnuyI

miﬁﬂmﬁtﬂumiﬁﬂmL%a@mmw Tne@nwenansmadmmsifordosislulsemelneuas
fraUsewa oA U8 UNANUNIIVINTG UNAILNITY UNIATIEN UNALN19a] SIUDIHAIU
‘mﬁmmiﬁ'ﬁsﬁagaLﬁuﬁﬂﬁzaﬁ'ﬂﬁuazﬁLmddéjwﬁqmﬁaﬁa T DRI ATTRGTEE R ATPNIE e AP
WieiausnansAnynaringUssasdvesunaly

4. GowAwniawA:

41 nsdsuulamneiasia (digital transformation) e msuimaluladuaznagns
maddvadulilunisnesngiu Wimne nsduiiugsie naeasudunsumahouas faussa
ves09Ans Inerdudeddyiivielvissiaedsenananuiasuulas lnsaseungu 3 7 fe JAma
N3EUIUNITTINAVIRIANT UANTAIUSTINRIANT waslAnmuUszaun1salvesgnan (Zendesk, 2021)

4.2 ﬂaqma‘miw?ﬂlammaﬂmdﬁ%ﬁa (digital transformation strategies) #1884 35015
Tumsdsuudasuaginunlasiarsnisieuneluesdng dunsiiuasUsegndliinalulad
Wioadsmnuldiuieulunisutsdulunain (competitive advantage) FaUsznausg AURALUURRYA
Vinwsehava nsvilnlufdva uaziausssussdnshiana (rdnvel yunauwia, 2566)

4.3 93fnsnavia (digital organization) naneda aadnsfifinsthmaluladunldlunisusuaey
nagysuarUuuumssiiunuesdnsliiuluesimndareidedunnnssuiumeineluasneuen
Tnefinaasuuasilasaadsiugiu Bnsdidunu nssuaumsfsresU§oRnu suuuumsudeiu
nsliuaznisiiaseiteyaiiensiiinuszansamnisiauuazaisUszaunisaliidungnen

v
o

Fenswdsuwdatigesdnsidvianulildiiewanisdnniasesdiensegunsalvintiy (Hanna, 2022)
5% I3 & aa aa o L. . o a

mnusrauluesAnsilaussausavia (digital capability) wagdimalulagunliluynnseuiung

29903An3 Wdvndunisdeans yaansdivinvearuduildlunisujifian suvsuienddes

WawduAuarusMaiesessuaNudsInIsregnAmUasuwlatly (Funids wa1siv, 2564)
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4.4 S5u1afdvia (digital government) Ao nsldimalulagAdvialludiuysannisvesnagns
nshbisguiaiinnuiuadowaziianuataisisay laedndudeserdassuuinavesiguiaiiia
(digital covernment ecosystem) SLumWia%WﬁLLazL%'ﬁﬁau“a (data) U3N"3 (service) wazLifemeing 9
(content) HumsUFduiusiussua Tnegilduietomanusznouluie ssinsnindg osdns
wannIAsy (Non-Governmental Organizations: NGOs) 84ANSA1ALONYY a@u1Awsig 9 wazdalanyu
(FinnuimuniguIaniia, 2566)

4.5 nagndunuimaind (ocean strategy) iunagnslunisdiiiugshvlugendvaiiadniiay
Paeliigsiaegsen Usznousie 1) gsiafinileutusgudilunainuaziinisuvstugs ihunisudsty
dulusludumdesian Fondn nagnsunuinduns (red ocean strategy) 2) gafafitiumiiwanelusl
w‘%amia%’mgamLﬂﬂﬁuﬁauﬁwﬁﬁagLLé’a 13U ﬂﬁ&g%éﬁm%ﬁﬁﬁﬁ%@ﬁﬂﬁy (blue ocean strategy)
3) ﬁqsﬁaﬁﬁmm%’uﬁm‘uamaﬁ’muLLazﬁaLLaﬂﬁam 5unI ﬂaqmémuﬁw%lﬁm (green ocean strategy)
ua 4) ganafloguuiiugiuresaud Aasssy wazanudsdu Gond nagvdiiuthadun (white ocean
strategy) (Zort, 2021)

5. Wan1sANuUIIIa:undIASI:A
5.1 nmumnryvaammUaauudaaoannsaaannsﬁﬁ na

“digital transformation” 58 “n1silasuntamisaava” ladinsteulivainratgauusun
VoUTeIMaarindyIns 1ag Reis et al. (2018) laeSuramininaauly fuil

1) vSunmanalulad lawn nrskimaluladadelug wu dediay (social media)
Wnsdniimaeud wivaueInailesi (embedded system)

2) U3unesdns oA n1sdsuwlainszuiunisaiiunuvesesinsnieasiagueuy
g3falvy 9

3) Usundsan ldun msusunBeuiiflvsnasonnudyuuesdin Wy Jszaunisalves
Huslan

aa o

wiledn msUsuasuesdnsgeuidussdnsiasia Li‘;Jumiﬁwmﬂiuiaﬁmﬂ%’wjaﬂszmumi
suiunuisdmanoiddinvesifuslnregaditoddy Snifevils msufudsugiaviadadunagms
wionsyurunisfiddglunsndnduliesdnsanusaudsusdastmniuesinsmdvalddnde (Matt
etal, 2015; Wanget al., 2018) Feesdnsadvalildieumnefissuanisimeluladadslndluesdns
iy WmLLmiJumimLmﬂiuiaamamaLsumﬂfi’fluwﬂﬂﬁumumimmaiuLLaumauaﬂ Wiy n1susu
Imﬂaiwwugmmﬁ 9 (Hanna, 2022) Waguulasismsaiiuay JULUUNSWIatY MyUduius

warnN1sUAsuLUaINgRANIIY imﬁqmmmwi’wm;ﬂ%’ﬁm'ﬁ (Osmundsen et al., 2018)

172 Volume 9 Issue 2 July - December 2025




97sd1s

fanasdoarsnina

Feuntenagldburdn “n1siUdsudundunisidava (digital disruption)” waneds
nMadsuulasiiitulneinainneluladdidvia uin1s wargluuugsialml q fidwansznu
nazAsuuUasyarvesUinsuarauditoguosgnamnssuiu damdnlauuagihliniagsiosos
Uszillunanalagdesuussduduazuinsiitensuaussnnudeanisguilaaliunndign foge
voamalulagniodumilvileninduunuiissiauuuiiniiiuldde wu sooudunusosh Tnsdw
wwdouiiunuiilnsdniithy viiounanvesudileansuis (video streaming platform) fiiiunumnudi
$1u3dte (g1ns Yegius, 2564) ﬁwiﬁaqﬁﬂsé’faqﬂ%’ugﬂLLuuqiﬁamaawaﬂLﬁUﬂLﬁaiﬁﬁﬂaﬁu
nMsdsunlasvesmainsiiunsvinnsasunlamisidvia dsaziiiulan miﬂ%’mﬂ?ﬂlwﬂa&mé
Tunisvhgsialuiegtumundnnguinagnsuiuiivaind gsfefimiieutuegudalunain
wazdin1sudeduas N9 BULAWIINBEAYIENIUNTHYTUNIITIAN WTaNsTAlUsTudY was
nsliussleninnaudeanis (demand) fifleg AiFeniinagnduiutnduns videgshafitium
Hrmnglal vienisadreyaafisliuidudiifeguds Adoninagnduiuihaiviedasy uae
ssafifiausuiiavousediaunaraunndon fizoninagniuiuhdiden sufgshefieguuiiug
v93AuR Aesssuuazarmdsdu Adendn nagnsiutidvn andunidunagnifinsielvigana
ogsonldlugusisdaviail (Zort, 2021)

IMB0USLNLAT

) ¥
nagnsuluutEvo
(White Ocean Strategy)

AIAU

- geivnWodeny

= WeuLNSST RuEESIAURDUR U
A28 WESNY

ﬁ-. Lacoste - snuilngmu
e | lalfidiondn Sindanuwiud

nwi 1 naqnéu’quﬁ'lhaqnﬁ (ocean strategy)

fiA: Zort (2021)

1 9 aUURA 2 NSNNAU - SUAU 2568

ct
Sl

173



JOURNAL

OF DIGITAL
COMMUNICATIONS

Freg1ansiUasunlamanavaivszavanudisaainnismdyfunisnandumanalulad
(disruption) Wy U3sMnazalAn3U (LEGO) franvanduiiinfinsussaudamuiauogimiinauses
findulandnlaussiafenmsaitauuudiaoigsia (business model) wuvlml Tnslnagnsuiuthaih
aayaduinliunduiifogudr anmehameuns 1y wasueundiadulnsdmyiiadoud (mobile
application) auluignanansnadiamarlslsannisiesay 37.1 suiaseseldds 468 druneaans
ansgannisinmeuns laglu a.a. 2021 (w.a. 2564) lasunisuunuunindu “the Apple of toys”
(Bluebik, 2021) 3nsegraesAnsiitinisasunlamisianaunldessnaulanduaziuladaau
pumdnnguinagnsuthatnfdiumitnanelnl fe enand (Netfl) fifinnsfmuaeiesile
AgadaununagnsaunannisveanisiUasuulamandviasenues (digital transformation
canvas) ifuegned anuifleguinsansudsidindsnguidmnglsiogaunsvans Tugisuany
A.A1. 2019 (1.7, 2562) WinmEnddandndiuan 167.1 dwaurilan dalameleudailuanigoiin
61 a1l waziovay 63 Lﬁuﬂm%ﬂﬁmzmaagﬁ'ﬂaﬂ nsastasaundnialaniiuduinnnia
nsasinsaundnluanigeuinuiuegnannluradlidt Taeds am. 2017 (. 2560) Huafausni
andngldnuihlanidndnifintunniian Tnodaus ae 2015 (wa. 2558) fdwudldidenand
MnesUszmaiutuieudi SstladeondnivhlidanandUszauanudiie fo naawesdng
odwnillosuasimuafvesfuimsidroninudeunUasesdns Snvadsiissifiuiausssy uuidn
fitmueisnisvhausuuRitaiiunndsnamdnnagnsiiuindih fe uwdulusaeilbineiles
yhanneu FeildanEndusvaumiudiSamnaufienntull (Cartoon Tanapom, 2020)

919na1lid NMsUAULUaImMRITATUNITHANNATUINEIANT TRIUSTIUBIANT gNAT wae
AauAsAnsEuesegnAdnbImeiu dunsulsemelng fegsesrnsuriauinnssululsemelng

U

M v Y

#lasusneda Future Enterprise of the Year 2021 (w.f. 2564) Ao su1A13n@nsing (K-Bank)

Mudguulaimsidvialasdinannagnsuiuidianldlunsaiennuuaneie saudunisimun

D.

[ 4

andueinnUszian wu n1sdiesesendviauildlunislentusenitssemadmsuiuauan

>

=

Lwaamﬁ%‘ﬂﬁﬁ’mw%ﬂLauﬁgﬂﬁwéfaqLﬁumaiﬂmmLLazwﬁﬂmuﬁaamwaauLaﬂmimqmamw
$rununn Tasisdtesasanuazninlunisloudussnissemekiuueundiaduilodeldynii
a1 uenand sunAisndnsinediiuiiefusuiasuiassinalneuassuinsmdeddu 1
Tunsiauunanvefunstissiuadvadunsuueuindsema dagtuaunsalouls 14 anafu
AseUARY 32 Uszmevialan slgausulusuaiuazain 59n131 Arsssudensi vigsnssuldnunanaie
(real time) Uanemsldduiiuiiiudiuau noulandwaiinssugnéinainuatongu sanseuai
mMsfnwdernalsene s3iaf1e uaviinvieadion wardnvilsndndusiuazuinislunisaiiaety
Tfgndudnisuinisnsiuldietude fo mafiguikasdusumnuiedeyatnmwiolulonming
(biometrics) Gariléslu KD Platform wazqauinisdusiusamu (K CHECK ID) gnélifoudumis

Uiienn anansaldusnissunansiaegaagainginsa (Thanyarattakul, 2022)
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Snwilsiegnsvetesdnsfitundounaudsunlameiitanundnnagnsuiuia fens
assanulannunazuanaalulsemnalneaulasusieda Best in Future of Digital Innovation laun
surAskiaUssnalve laglasusisiaainnisiauiunaniesueeniiusinseounsndvesiguia
dhemaluladudieniau (blockchain) lusfinnisuneiustinsosumindvosiguradunszuiunisi
Fudou \Rendestuvansihe warlinaiuu Tnessuuitliansavauldmunaass Sniedduney
nsnsrIdeUmINgNResdeudsiinnudssteruiinnainvestoya suimswisssmalngldEEy
uwanvesuiustnseeuninduosiguraususnvadlaniliinaluladudenivu Falu we. 2563
sy biswinseeniu] S1uau 1.6 Wuduneaasansglidnsanieluaesduam nsldufensu
UuAaNA (cloud) Amnudasadegs Drelithamulssulstleviannisesnitusinsodissinigs
andumeuitounthillfina 15 Ju wdeiies 2 u uenanil thamuausodeiusinsldfeyaen
geanvadlmniidnassveuiazyanaansIAsLAen maU‘asI&JGUﬂLLazga@hsuaﬂmqm'if:é’q"l,élma{ju
Tudsdmladude i’mﬁamiaaﬂﬁuﬁﬁmiﬁﬁmL%’J%uﬁm%’uﬂ'ﬂawlu (Thanyarattakul, 2022)

nsUSudgunagnslunisaiugsiasiudnmsuTulaeunagnslun suS M suYe AN ssing
Tilszauanudnsadanandidu tnsldnagnsuiudivaindidunuiauls wrenadildiisane

aa o

° 9 aa v = & a1 ' i I3 I~ a v o 9 .:4' ' s
dnIvYAnINA ‘NLUNW‘UW?{‘L&QQW I‘uLLmazmﬂm%uﬂa‘&mﬂm@ﬂUNﬂ‘ﬁumi%Lﬂaauqaﬂﬂﬂimma

aa v

wazindesfleddnlatrsiitisliesdnsuszauanudnsaldegimngs dnsdusdinsiiina
afslondlunslugidhmngldosnimng fssaninm Jssavarnudidalumasiiunu S
dudnonmlunssidui aadunounisiey aamufisnaiafiiatuainnisiey seulang
fapadnsuargndn annsoadisdilslunisgsia Wuilveusuuaregsenlugauisniaiudeunyag

aa o

NIRRT

5.2 nagnslunisvuindounisidasundasovAnsiuds:inAlnedournsadna

s 1 H N v ooa A oA No v A a - s a v
uaﬂ%’mﬂaEg‘l/lﬁmum‘l/imﬂml,m EN@JLﬂi@ﬂll'é]‘l/]"l\‘]LV]@IUI@EJ?Hﬂmmﬂ7ﬂ§§ﬂﬂﬁ§@aﬂﬂﬂ3USmim

'
laa o =

Tunswasuklasesrnsanaa detielresrnsussaunnudisalaognasingy sadl

Y

%

5.2.1 asasilenieuldlunsiuasuniasesinsgosdnshidva

FuniIT wa1sy (2564) MAnwluumanuEes “mMvsufsugaivalasnanseny

aa v a °

HOBIANT” WU LASeilaNasAnsAavatent U glun Ay tawn
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1) Bumosidnvesassnds (Intemet of Things: loTs) s AsuaniUdsuteya
ilemsioansriuinietnedumesidn Tasgunsaiis 9 axgnidelinunaziendetiiudumesidn
malnslyaea (protocol) Aifvussiuwuwesviogunsalnsiady mnufwhvesmelulagnaiod
FagunTieseiuaznsUsvanana dwaligunsniing q aunsadeuloshuiietsuazuing

Iiegnadivszdnsnin naneiduiadeddgisddiosdnsuiuasudnganddvia (Van Belle &
Van Dyk, 2019)

2) MUSTINANALUUAATIR Wianas LR (cloud computing) Ao wnanwesuiild
dmsudaiu 3 wazdszinanadeyariuduneside Jldnuaunsadifeuinisdne 9 lanudesnis
Tnglsidndudosfndsszuuniogualasadisiiugiuies wu Usnisiedetne msdaifudeua weundiady
WazUsNEU 9 (ZYMR, 2024) waluladissdeduesiusyneundnlunistiuindounisidaeunda
dAavia (AeInenmans uivendeveuuiu, 2568)

3) doyavuialvg (big data) Ae N1sUTMIIANIToLAUSINMUMAATIIANNTUTEY
Wund1azdnnismgisaudu n1sideyavuialuginldhiglesdnsaunsalinszinazdndule
L%Qﬂa‘&mﬂﬁaﬁj’mi?m%i]LLﬁSLLﬁUET’]iJ’]ﬂ@Q%U (ZYMR, 2024)

4) Yyaysehing (1ale) (Artificial Intelligence: Al) LLazmiL’%sJuiﬂJmm%a (machine
learning) Ao mmansaveaiesinslumsGeudiasuritgmildmonues vieanmsdimsiaguywd
Tnnsdsedoyannuyvdginiosinaifietislfasandstu Seisnseduussansaimnishay
ifiduagraiiilida (AWARE, 2018)

5) walulagaiulasnde (security technology) Aa A1swaIunslEmaluladaavia
Fuiugunsaldunesidavesassnds eunleaeserieandoanaunialuues esuanuduadliiiu
101AYDIBIANTULATTINTTUAN 7 (Fedirko, 2021)

6) udeniwu (blockchain) uwmalulagnldiiuuardsloyanuunseareaud 19lugsia
soulawdudiulng edaiuginssuvsedeyanindduedisasndy TUss@vsnm asvaeuld
waztanlontanisuasuulawisedslniteya (Fedirko, 2021)

7) welulaflnsinvindeuiivasdodsaueaulall (mobile technology and social media)
msiiduardviaihlinsiisauuilanssuladnaefudaduilumsdoslesiugni nsliunanviesy
A9 9 Wy wedn (Facebook) Awidu (Linkedin) uazuden (blog) Liaiiudeyadanginssuues
fuilaa Aefuinladfalumsimunnagnsmisnisnatn vinunaagAnssuiuasuuiamasnian

mawﬂ%’ﬁaé’mu (Van Belle & Van Dyk, 2019)
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ERP Cloud
Solutions Computing

E-
Commerce

Digital
Transformation

Blockchain Artificial
Technology Intelligence

nawii 2 8 Indauliontiounlsiunisiudsunladadrnsgadnalu A.a. 2019 (w.A. 2562)
fiun: ZYMR (2024)

o

5.2.2 93AUszNaUYeINITUIATOUDIANTERATYA

(%

o o I3 a ~ v 4 1% | s Ay v g s aa
dmivesdnsniagifa wielvesdnsinlugesAnsuuulninlavednduesdnsfisia
[ I ¥ a 13 o W [ dy
dunpIlpInlsEnauaIAgy 4 Ysens aeu

5.2.2.1 ANUAALUUAIYA

&

aa o

AMNAALUUARTa LuyaAuAnvesyaainsiuasAnssanisidinaluladadsa
9819gndiea WU Awdvinviudenasdoya eudednd aussourduyAna TNuENIAIUANENTUE]
vinwennsuimsdanisnan msiaavia (digital literacy) uavassenussalunislddelumaiigndes
Avddyitanlussdnaiiy Fosdunguimsivdodiliuruanseaniniu mnusagdesiiliiiiui
nsAntudegsivafealuddva waznisueniuiwsslevilunisimaluladulyd lneaszwiindd
welulaBtevilisnsvheuuuudaiu fusyavsamaunuld

aa v o =% aa o

wonnil AruAnLuUAIadswimad ladinlulangaiflnaindesiianaiva

'
I aa v A 1 1

foudlainddiaieadesiuiinanuduegedisls fedddinedaiinn uwavaunsaegsiudugdu

ludspufdvialiegiedianuay aunsaujiimlamazay Inawmay Iansssy 19305353 ansn
gousuluauuana1avewduld wenanil avslunisnseyih nisuanseenlunisdeans visedsnmn
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Tunsiiausdeamionfiunuiuinvey Sssufannuiuiinveusenulosuazdsay n1snsein
dosliiiineasiiindvdidu niudszam iensgihiangmne wazdesmiusuinvouiilonssii
Tuiiufiansisay nsnswviinisadredeuaziwounsdedoslllifionguune nsldaniuaziasnm
og19gndias wiensulnveuileoainsdsruiiiinnuasugy Tneiilsfanmsssy 93us55u Aasssudurny
vosdanu Fodufiugruiinnaufisfemsiu ileazeglulanddvaiifinadonlosjauainynuseme
Wisuinmansswiveg1ainugy

@

5.2.2.2 N¥ENNAINIA

wnedls vinvevesmalesnianuausalunisly n1susmsdanis Auan Miuau
sHn3n wazdviviulunisldivalulagidviaedruvunzay dausuinyeusenisseuiuaznisly
wialulagegvgaainuazuasasiy nallesRdvianauysaldediesduszneu 8 Usems suldun

1) lenanwainaliiasnava

a o

2) MIUIMIIANITaIvUlanfaIvia

3) Msdansdgmnissesiumsiaiues (cyber bully)

4) NM33AN15ANNUADAABUUIZUULATOUY

5) N153n1sAuudIud

6) N13ANDLNTINTUY I

7) NsnszuineTesnfdvia (digital footprint)

8) rnaiuoniiulauazaisduiusnminfugBumaaa

'
aa o !

gj dy E24 al al V@ ] 1 1 a
el mnnsldimealulagadvaienisseuiiluliegiununzay agdivduasy
nsaseassAuInnssumewaluladfdvalaeg1sUaonsdy

@ aa o

5.2.2.3 msybmduniva

A o a Y & o o

Ao nsdinalulaginuszendldiuynilandulunisinnu lnessuunuuagnssuiuns
aeludesdulvauuulisessa Joyasie 9 aelussdnsazlignimiuuuudsausiiniu winus
agluszuugudeyananiiiudeyayndediu Fadunsivdsuwlaidmsaiiugsiaiiedeuesdns
¥ ! o aa v 1 @ o VY & aa v & o a L3
\gnisvihausuuiviaegadusuuuy. meiibiduadvaidunisdunalulaginuszendldluesding
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Lﬁaw?iammaqgﬂu,wmiﬁwqiﬁa] Lﬁ'asummszmumsﬁwmmaqﬁa Feanunsadialonmaadesels
rutesdluel 9 wavairenuailigsie Wy nsliseuu document & data management Lilogua
mﬁmLﬁuLaﬂmiLLasmuau%umauﬂﬁvamu (workflow) Uagdnsnaaunul “sewynuen (chatbot)
Lﬁ'amauiwémwmmL%’ﬂumﬂﬁu%msgﬂﬁw Fedewananisvauresesansiiazirlissuy
flnnusmlusiRuarsinEitety Weriudsyansawlunisvieu

o

5.2.2.0 TAIUSIIUBIANTAINA

Fausssuesdng nneds imusfnarnginssudamvesyaansnelussinsiineuauos
soRansTurg 9 Inemaudsundamsimusssy fo madsuulasiruafuazwgAnssesyaains
naumilavideriesdng ielmAneuaenedesiuanssuflesdnsussnwm Frsududosendomsiamn
amziihnglussdnsdussdusenouddy Tneuusssuasdnstugaddva duludesdinnundei
(agility) whﬁumméfaqmiLl,aﬁﬁ%?mﬁLﬂ?{auwma&mmmL%aﬁumgﬂﬁﬂé' yransnielussinsdeniu
é’aqﬁﬁﬂwﬂumﬂ%’ﬁﬂmﬁu (empathy) Tuvaiiigosannsaiiufundsliiusaedldigr (resilience)
st lasazaynfunsBeuiimaluladivel 4 wu Sumesidnuesassmds msUszanananoufianes
HiuszuuAa1n Jeyavuining Jayanussivg walulaanuvaeady vdenwu wazmalulad
Insdniindeuiinazdedinuoaulay Inedunarifiviasduasunisasuulameaavaliivesinsla

Digital

Mindset

Digital
Process

Digital
Skills

Digital

Culture

NIWh 3 avAUs:NoUVOIRIANSATNAA

AuA: Franun yuwaiinio (2566)

ct
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UBNIINY U3¥M PTT Global Chemical Public Company Limited (GC) ginlung
ssnallasinlivaziniiiagivesing Fo miagsﬁ’uLmﬁauaqﬁﬂﬁﬁumm‘lmyjﬁﬁwﬁﬂmuﬂ’h 5,000 AU
Aemsvilinesinspuniluluewanlufiamadoatu nsevdsuudamisiatadesanse
pnsiuLaraimasuLUaniiedng Tne GC weeih Wiladdafasrilvddals Ae dosduasy
LAZWAIUINITANYNINYDY “yaans” I@EJL%iﬁ]’]ﬂﬂ’]iL‘UalEJL!LL‘UENWqaﬂ‘iiuﬁuadﬂﬂﬂ,uadﬁﬂi (people
transformation) n13WAILIINYENAUATTaegn18lAn1TQUuaveiuAdvia (digital academy)
Tngidonsinueidniululangafdviauazrdndudmivesdns ndsnnadeuudisimanimaaou
ndulUlEhevsneInsyaaa (human resource) asnaduununsimuyaansliituiosing Usznoude
mia%"]aﬂejmwﬁﬂmuiiﬂwmsl,ﬂ?ﬂlwuﬂaﬂuﬁmﬁ%ﬁa (change agent young blood) Tansnsailusaunu
Tuﬂ'1m"fwmmmwﬁﬂiuasmmLsﬁﬂ,aLﬁ'mﬁ’uﬁlaamﬂugaul,l,ﬂaamaa%ﬁaa&mgaguiﬁLLﬁasﬂu
Y9994AN3 NM3aFeTEUUNalUNTUIMIInNIsMsBeuseaulall (learning management system)
TnthyuannsadiludenZeuiieiauninusviielnluiinduinusreamiine wasinussansnim
n9Bsusld AanssumaiiingUszasdifionaunyeanslifieuAnuuuitaiiosnidouieiaue
Taenadosiulanlugaddiaiinisivasuutasednnnd Taefiunamsaasuilasynaing
ifnanuAnkuuAdiatunsBeud lnganiglugilain-19 wazaunsaugnilsninudanisiseu;
9niilaild (learning anywhere) dsannndosfugnuszasdfidesnisliosdnsniousuiiony

aa o

msm?ﬁmuﬂaﬂuqmﬁma (True Digital Academy, 2022)

Ingaguudd wumnslunistundeunisfsuwlamidviavesedns yrainsiuesdng
Indusiesdiosdusznouns 4 Usznis laun Anufauuuddnia sinvensdidva nisvinliluddva uae

'
aa v = o w

N B ° = v «:1' aa v & ' v
N1TUIRIUTITUNING LW9ﬂ'1ﬂ‘U1‘Vm']SU']LW@I‘UI?IEJ@J']IGULW'E]ﬂ'ﬁL‘UﬁEJULL‘Uaﬂ‘VI'N@QV]E’ILTJUVLU@EJ'NQ'HW@Q

o

I I a = = aa o I = I A v o o
'E)EJ'NbLifW‘ﬂll GAGR QJ}‘V]a@I‘Uﬂ'ﬁLUaEJULLTJﬁQV]WQW‘{IWaiu@Qﬂﬂi A8 qﬂa']ﬂ?lu@ﬂﬂﬂimﬂ@ﬂWi@iJiU

q
a o a

nsildsunladnasdviruaananen 1siUasuwlad 59UD9NNSLESUAS 19N W WAL AN ULDIDE
adnaue Wislinuewazesdnaniougnisusuilasudngnisinnuuuuidviaegufuguuy

5.3 unuanvevdtinitu nans. TugauzouAnsInassAaunoUR soufivrinuana
glkusnisduinesifinveaUs:inAronisaduauunisivasundavesdnsiuds:inAlng
dovAnsnAdNa

dineu nane. LﬂuaaﬁﬂiﬁaﬁxﬁﬁmﬁﬁWé’ﬂlumﬁﬂaiiﬂ?{ummﬁLLﬁzfﬁ’ﬁU@LLaﬁﬁJmiﬂizmaLﬁm
Aan1sinsvia Aamsnsauuney Aansingauwiny wasuisanslunsdiliilasanidiey Jatieh
HussdnsitunumadduegranndensiannnsdeasvesUszima Usnauiulutiagtiumelulasd
Adviadanunumluyndfnclufaasugiuasfiaunudalovsuasgnsmanssedud fadu
mawaneadnslugnadiuesdnsidviaetaiugunuuiielinmsiidumuduluetsiuszavsamgan
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wazdanuuiviufunateiiAet uiadudssudu Taedninemu nany. 1dinsmuuaulsuis
wargnsAmansvosdinaulunsiaumuaIaciie o audadariunuegnsaansnswmuasa
dinanu name. (WA, 2565-2570) Beimunsiesenannusugmsmansnsiamaluladansauma
waznsdems difnan nane. atuil 2 (na. 2560-2564) Wlelfidunsounummnalunssiiunisiam
drinau nane. Wdnsluesdnsidviaegsauysal

lun1sdaviunugnsenansnisiauadva didnau nany. (wa. 2565-2570) laasuua
MsfuiunsnsuRgnsmansnsiameluladasaumalaznsioas iy nane. atui 2
(W.f. 2560-2564) wagAnwignsa1ansvd wauulouieseauyd Aanianisiauimalulad
Tuewan Aasgsiaaunnsnumeluladidnavesdriney nany. Mdueglutlagiu safldd
Msiuunsduniualidadn (in-depth interview) fuimssziuas iWlothunsiusin Aiased uas
$nvinidedtend Wusia grsmand wazdadinvesunugnsaansnisiaLATadineY nane.
(.1, 2565-2570) faonndesiuuunuazanumsalludogiiu iielvidinam navs. iinnsysannis
nsvihaueglisessie

aa v o

WHUENSANERSNITHAUIATINS d1nau nany. (w.a. 2565-2570) lanivuaddeviaiin
“difnau nanv. \Dussdnshidaturivessumailitoyalunistuindousdisdinnsgiuaina
ilesnseiunmsliuimsUssnaunnaadu uasaisassruinnssulunsien” nglirnudAnyiu
madussdnsfifuindeusaedoya (data driven organization) fassadnsfiugruddviaiistenuiiung
Uaoafe viuase aseungu isame wieuldew uazasnadesiungvaneiiieides ievnlug
msysannsmaluladidviavesdiinau navy. Tidenleadusgrilisosse satsiayAaIn
Tidanuannsalunisduiedeussdnsdava wazldmuungnsmansly o grsenans fasoluil
(@1Ina1u nan., 2565)

1) gvsmansn 1: Wanndineu nave. Iiilussdnsndundeusmedeya

2) gnseansn 2: enseaulasaiaNugILAIialiANNTvady Aseungu Wileewe nioulteu
wazauAnEnINAIUNIT hwIANULuAIUanielEues (cybersecurity)

3) gnsAEnsT 3: YIUINssEuURYa Wewlesnsyurunuliluennm snsedunisviey
wazAuAINNTIIUSMTUsEINY MemaluladAdva

4) gMsmansi 4: Wawyeansvesdinau nany. Wivirupfuasdanuansalunmstuiniou
BIANIAYIA
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o

inmsfinwmudt drdnen navy. Wenuddgdumsianndrinnuludnsduesdnsida
Wuethann Taefinmn nave. ldsdunslunaesmuifeideatunisioans Tasiamensdausyya
ﬂﬁuﬂawmﬁLﬁaLm?EJ@Jmmw%aﬂumﬂ%mﬂuia?ﬂuqﬁ 3G, 4G wag 5G vasusewalne Tuvaziiediu
nswasunUasdundumsiava (digital disruption) iietuialan nany. Tadnsudnsuliin
MswAguruRamIafisnanszuudinulugszuulueygn Taglddidunsudauaia daals
aelu we 2570 YsznalneazlasuuinisBumesidadiuniaiion (broadband satellite)
FdluvaneusznmaldSudinslsuanaud lissrmuimadoninnilunisdearslasianzUssrou
fogluiufishalng Uhian inngnanemsa Massehemeuiululsi dmivianisnssnedes dudu
Aamsdoansgavhendindiineluladueuzdon (analog) Feflmnusjsiunazndnsulidinisdsuniy
ngmduiagaﬁﬁaLﬁ@iﬁlﬁﬁﬁ]ﬂ'ﬁiﬂumswﬁﬂﬁu (disruption) InninAlulaBnsieansduiiudeuulatiy
wiall ddnau nave. I8ldauddfunnliuewanvesgramnsslnsimimanuiu (7iRdva)
iesnluilagtiuunansiesy Over-The-Top (OTT) léidnaniidvisnasgrannseviddyarivesianis
Tnsvim] dssansgnuselnansvingsianayduinyuieulugsiade inlvignamnssulnsvimisesusud
oglsfinny {usznounsinavimiluysemaiiususlimutiavdouiuve snaluladfdviafiiun
finsa¥uadldunansosuiitavosmuedunsmeundidon naensuassaudiiuslngnsiy
fuslan silfanunsniiaueidenlénsimuanudesnisvosngudiveme Snadinisnszane
msnselsrinugaamnedu 9 8ndne Gamsddunisiingn navs. Jdsusudeyauasihliudssend
THlumsmuumamsiifugua warduadufonisinsimivedlng swdsusuaduaunaliintu
Tuszuuiinanisdeans (media ecosyster) wazfimsudsduilusssuseinegusenounismeludssme
uazunanrosuszdulandely uenand didneny nav. Sildduliunsiaunegiwioides wu
nsdnassnduanuififinnuusiuazafiosunndatu n1smuaudessulailaserdoanusiuiiony
mhBnuA 4 MIrTIdeumNgnisenievuasde masuiunsilesesiunsdoasluaanunisal
fofivhniengniduiiuianisnszaisidsanasianisinsimiildaduaiiud dedeidudnnis
Anutimendniideassndnduliiintuegrafugusssuiieldanunsniuiiefuaniunisaineg
flonaiAnduluauan fsdiuldannsiidiinmu nane. [§3umaTasguiafaa (Digital Government
Awards) UsgdnU w.A. 2563 uay .. 2564 Tiudssvianhenudivuiiunslisssuniuiateya
na¥y (data governance) Usedd n.a. 2564 Ganandliiiiuindnineu navy. Insduiunis
funsitmuAdvialuienisiigndeaud Tneatunsdaaiunisimuidesonlsiiiuszansam
wnnBeiu ielvidtinau nanv. faumdeslunsaiiuayuliAnlassasafiugiumamsdeassesiu
waluladifiosnsziuianisdoansvessamalneimgunsgiuana aisassrdinuuasiasugianddy
voslszimesaly
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6. voasu

a aa o A ° a Y o T a a
nswdguLUaedania fie nszuvumstunisiinalulagunasiedsing veifouwdasdan
nnsanugsialimngauiugsilugaidvanianudsuwlategnasniial lngasauaquina
3 1A A AAA1UNTEUIUNNTEINIVBIRIANT HRMUIRILGTINEIANT wasdAduUsyaunisaivasgna
s = aa v da 9 a o ¢ v s amawu vy
nagnsNIsALULUaWNRITaNA avaunsausuUasunssuun sYnuTesefins i dueinshvviala
WIUANENINATANEILL BATURBUNTVINNIU LaganAUEANAIATIARTLAINNN YN nynANAd Y
Wiauddgdenagnsaingtn sxdigliduindeussdnsivgilmneldediasings dusednsam
wazUszauanudsalunisaiivauy

Mnuansgnviilandidundyeglunntul fussnounisduiudenvisunasgluuy
nsiuiugsienniuiieliegsen uAansiasuuamsidviaveusiazesdnsmerdosionis o
lidnandu Bumesidavesassnds n1sUszanananeufamesiiuszuuAan Tayavunnlng
Hynuseivg waluladerudasnds vdenwu wasmaluladlnsdwviindeuiiuasdedinueaulay
gnihuuiuldunseuiunislussAnsioiinussaiaiwlunisvinny uazneuausinudednis
yosgninlinssmuiivmne maudnsiasunlamsidviamemaluladdananazduialildiag
mnndsiiddyitan tufte ninensyaravesesdnsTidemieuumsUAsuuasianiatu lsiams
anadunaidiosidvia dafu auaf (mindset) vomnauadudshdyaniinssilfiAanadeundas
yaanslussdng sietl yaansdadunalnddlumanAsuuasiu Sndudestiosdusznausi 4 Usems
Suldiun AruAnuUURITA Fnuenedda sl duAivia uasnmsi fausssuesdnsddva ety
Tinsthmaluladurlfifomandsuamaiavaduluegnagnios dafu nsduasunsiannyeains
suddTiasdugsgrannusanutarnsdaaiunstmaluladidanlilunagsiafleiilugiasugia
fdvia Ssdimudnduegrebs efadaruainsolunisuisdunaysesiuiuamiusionis dadiumsia
Sesuiimsadndulneds Muhesinsduaiuannindgednnieds WesdiiAnnsduindou
nsAulasuulsusuaz kL 9 dudnenmiuiivavesUssmalnglinanelusingud iy
Tunsideeulingluddinuasvgianiviaegadugduuuluswan dninau nanv. Tugiugdiniugua

AansdeansvesUsuindalng Jadeeniouduindeunisiisunugiaviamenisaduanuliiinlassais

v '
A =)

HugunnIsaeanssessuinalulagiiesnsedufanisdearsvesUseinalneinguinigiuaina
asvasIidenuasiAsegNandduvesUsunasaly
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7. Voldauollu:

7.1 vValduanu=panasAnuniusunnn

7.1.1 auswuglinnniadiunifeitesnsentndeninud1Ayren1sduinfousinns

aa o aa o @

DIANTAINA ANUAALUUAITA Ynweneidvia nsvinlmdudavia n1siTausssuRdavia waznisnm

a o

97 TOLdY MABAIUNANTENUAIALYT E]W’«JLﬂWU‘U‘Vi']ﬂ’eNﬂﬂi"LﬂJ‘Ui‘UG]’ﬂ‘ViL‘W'W|‘Llﬂ‘UﬂWSL‘UaEJ‘ULLUaQVINQﬁWlﬁ

7

Qe e

7.1.2 duasunisidelunisiunalulaguiussendldiunnnszuiunis (function)
Tun1svinanu waiuAnenInlunISA LY aATUABUNISYINIY WALAAANURANAIATILANTUIN
ANV

7.1.3 duaSun1suaniuaeuBeusenieiiienuiing17euareennseing q lage1anen
UNISEUINMWIVToNanIsAn®i1e 9 wenseauliiinnishuiiuazasevtndsanudifgyves

aa o

NNy NIREuIAUALRaAN AT ATl udwRLeg1edduiasesTunisAsuyas

a o

quﬂmimaaul,mmmﬂ“a a
7.2 Vorduenu:Biulourednsunonisioansadna

7.21 eusnuglvidninanu navy. luguresdnsdnassaduanud uaziiuguaglsuinng
Sumesinvesuseiva Tulsvrwatvayunisidsundasesdnsalvgluussmalnegesdnsadsa
sufvaunnunsgnindseudifyuosunumvesmuidunadledmdaniflasnsiameiaas
MIFIVALAETIN YN RITA LT UU ST YU

| [y

7.2.2 wausuurliniisnuniasguasionvusiuiuduasunisiauiulouienisamu

'
a v aa

lassaeanugunamsdeansiveiaensuiumalulagfdvianiiulnes1eaiios

723 auauueliniasy dern swdaniagsia anudAydunisiauiesdnglld
nalussdnsidviaetvsieiion InstadunisduaiunisiuuisesennisBous nssuiunisviey
warnsiaSuawiruAfLarngRinsIuTInvesyAanTeluasns L InLsTINRIANT MITRUIYAAINS

nilaunn uaznisudnnailendviagdsny iislviesdnsanunsaussgithmnensduesdnsidviadul

Y

Ya3UsEnAsall
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Abstract

This article aims to study the history and evolution of French laws, and roles of public
and private sectors regarding telemarketing and spam calls control, together with the study of
effective measures of French telemarketing and spam calls control. The documentary research,
from related studies and articles both in Thailand and overseas, revealed that a concrete French
consumer protection law on scam calls was the Hamon Law and Bloctel System enacted in
2014 and its modification in 2020, as well as other additional laws such as French Postal and
Electronic Communications Code, and French Data Protection Act. It was also found that public
and private sectors cooperated in controlling telemarketing and spam calls in such measures
as the proposal of the European Commission’s GDPR Procedural Regulation in July 2023, the
development of the anti-fraudulent calls algorithm, as well as the warning reports from the
mass media and civil sectors. The French guidelines on telemarking and scam calls control that
could be applied included the enactment of European Commission’s GDPR, and the renewal

of call center regulations on legitimate business registration.

Keywords: telemarketing, spam calls, French Republic, consumer protection, public and private

sector cooperation

1. unun

musBsUYesgudaealunaslan (The Global Call Center: GCO) iflA3dBaN 20 Uszine
SaARNrad159alu A.A. 2007 (WA 2550) WU gIRakazUINISARRwLAES (call center) Wugsna
yilalvil udaansafndogninguuszvvwillldfeiesay 75 warsewinangugsiafietuiiies
$ovar 25 BnAnlunishnsiauinimdsniseniifesay 49 wasnshadeifteridudiuazuing
Seuay 30 d@unsAnsenunsUIedunitesegianelfniduiesay 21 (Holman et al,, 2007)
wamsliiituin ssfareamunefidugsiafitunumduedsmnndosenunevesgsiavneduuazgniinan
Tflumsinsiouszvvuilufidugnilasnss uslu ueTiam (Bruno Moriset) iuatoyain Tuszdu
QﬁmﬂqisﬂﬁﬁwmumiﬁﬁmLﬁ'mﬁ’maavaumaﬂawwﬂua’lﬁﬁmi@w%’qma AR IUNINT (Bang )
wazassusglosuand (Moriset, 2004, p. 4) saulufisauvinmednusenis A Argsialinesns
Uanedayaiiiavgansnsae

Mnsdstudalieudfisuvesuignmseaiiale (Prospecto) Us¥ME LA Lugiugsia
Insanaulusamidervgiunslisinulunguussmagliavidsaaaluunuiniuas
amsassiaea wui assassifamadussmaiuieniudeng 4 dealinisnaianidnsdn
(telemarketing) FspsaunguitsnseALEIagnsUIMIEUnyImEInsuemalnsdmiuidy
srovnaUURue A 1960 (e 2503) Bonldindulsumausn q Wudertuanizewin
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wazuAuIA nseawiala 189dn Tutlagtunisueduimnsdnidinsdogluamsisasgisang
wazldFumnufenldsnmaneaudmalnsimivasivlsiooulad mstereaudmdnadn
wazmsAndeiuAeng q teudalgmifndvauddedudeldiuioy Tnsamzlundudgiengiden
o1dverfuthu Jeidveyanuin mnnginssuvesiaeengluasisasgrsamadilngjogerdonudi
liaganifumiluidentonieuaniuasuduidenues liduastumaluladmeduled nsfesde
nmalnsdwrithunazinsdwifletiedalifeliiuseuiunuazainsing: Widenafunuaznisse
A1355UU3N13 (Prospecto, 2023)

dreanudeulunisnaianisinsdnid sildaisisadgdduaadudimunedidyves
ngufisardnanluvszimanazuenusema ulsddnamsiumaluladnivdiaea e 15005
(Tech Radar) l¢é1edsrmddoanuismles (Hiya) vismiideamamaluladlunisUaiu (block)
Insénrinaanadd (spam calls) 91NansFoINZN 99NN13EITIVTLAVUIUNYIFLY A.A. 2022 (W.F1. 2565)
WA 15015 WU Ussmadiflivsdwivasnatsnniign fe anssusgisana Tnoddniagsieiesas 43
vosnsldinsimivionun thwihusemedufuaetetsanszensng Sovaz 35 uavansrvenandng
(Sane) Sovax 28 (Fadilpasic, 2023) fatiu Fadutssduhnui melusseznandifimsesnngvane
AIUANNSVIEFUAIIIMSANLY A, 2014 (WA, 2557) audelagiu mmam%’gﬂ%’amaﬁqmﬂ%’g
wazenuiimsnisanusiionssls Wesuilerulgminsdwivasnanssiuiumnn suasfuuuama
Tszmelngannsnuulfuazfutsaumunisuiiolnsdmivaenandlinnudsdu

2. nnUs:avn

2.1 efnyuseiAwagiinmnisveingranesiniaunumveiniasgkasiensulunisaiuny
nsnatansinsdniuaslnsdnivaanaiavesanssusgNsad

2.2 WeANwILUININITAIVANNITAAIANIINTANARaENITaTanUInsAnyivasnalsly
a1 AaniiUsEaEA N

3. 38N1SFANYI

unarwiilinisideienars (documentary research) Tassausaudeyasuids unaruan
wifvdefinriuaziivluiirvesUsemelnauagiasama wu waddeiifidenieatuninsns
dunsostfuslnaFesnsgnuasnarmlnsdwivesansisnigriama sanwilng Mwdingy uas
AwHfaaa Wy TvRunwIvesm s suigTaas Livlednsenisuasmiienusvnisves
assassgFama dulsdanniiadensuslnauwienifasa wasuludidesnavusig 4 luasisadg S
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4. WaN1SANWYIIIAzUNDIASI:H

4.1 Js:dmna:35mMuan1svounnNriuieg nasnauunuinvavninsgiazionsu
TunaspouAunismarnwinsAwnna:InsAwrinasnasuvavasasruSTuUSIFAd

4.1.1 Ysgdfuazidauinisvaamnguunglunisauaunisaaianiainsdniuazingdn
NaINAIVRIEISITUIFHT A

anAdemsuslnauienAnsaaalsiuiini ngmneduasesiuslnnvesassnigH e
atfuusnusenelidleTuil 1 danau a.a. 1905 (n.a. 2448) Tnefidorifeaiumsususumsvasnane
Audn ewns uaznanAAvINIINEATUAeY N ngvnedunsewuslnndnvasatiufding
eateatunstlestumsnasnnistenieauduaruins mslevan aunseianguanevneiavil 8-21
UsenefliTuil 6 unsnau a.a. 1988 (nel. 2531) fmsseydauiuadusnifsatumaidentonslna
(teleshopping) wazlulidnunfiingmnevaneiasil 89-421 Uszmalituil 23 fquieu aa. 1989
(1. 2532) fimsmunuuarlvinfemessdanuiefunsduasosuilan Tuuunnstensaud
LATUINIMANEIULUY WU nsmaamalnsdwii Tawanaenme’ uazueninmeg deaniingvane
Tu A 2014 (WA 2557) wa A.f. 2020 (n.a. 2563) Fadungranefifinadedulfifenuauidednsdn
papnaglnense (Institut National de la Consommation, 2020)

Tu a.e. 2014 (wa. 2557) Wulddniassasgduaatimsusgmelingraneduases
guslnaiisidniduegnann fieo nguunevnelawil 2014-344 Usznia o Sudl 17 funew am. 2014
(w.a. 2557) ihuiiindulaemlulude “nguunses” (Hamon Law) muunuanavesunstuetis e
(Benoit Hamon) SFUWATIININTENTINATEIAD Jiauogiad nguungarmslausenielvinisldssuy
vdona (bloctel system) Suuiuleduarszuvvesdguraninmaiidelvszvunazannssna
amzifoumneiauinsdwidusuasdiyana Taofldannsadonameadould 3 Ussannede fe
s1efeduns (red list) s1ededdu (orange list) wazsededoundy (reversed list) Tnesededuns
vineds seumvesldlnsdwiinlivssaunlymneiaulnsdmivosmuosusingluayamiimies
yosas13uSIH A (annuaire) warliBuseuliusdninsmlufndewitensnanamalnsdnw sniu
wimsAndenuIEnglvuinstnsdinmueaiugni dusiededdu mnefs euwmesildinsdm
Asugerlvmnetaulnsdwivsngluayemihimdoswesassasgiiaaa usliugeslyidmied
hldAndeifiansaaamalnsdnst sniuusinisiadeainuienglvuinsTnsdwifinueadugnin
dueTodoundu mnefs sedeiflinsdmilidusonlviefieguazvinoiauinsdmivsingly
aupvtwEesiadu snuusnishindeanuismiliuinsnsdwifimwesdugnén gasimanelnesm
Mo 3 Yssan fo iunsduasesuslaaluseduiishaty anmssumuainuesinsd
PlimeRnreunou é?iw%miﬁgwmiuué"aﬂmaLﬂuﬁmimmmﬂ%’@,l@zhjL?ﬁ&l@iﬂ%ﬁha (CNIL, 2016;
Fresnetti, 2014; Ministry of Economy, 2023)
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4.1.2 wamsusAuldnguaneanuuazszuuuianva

ngvsneeusliifiunuduasesuilannnngrunefiuvatedsenns Hlafissudises
msmananslnsddt wu fuslananunsaonidndsedusasuiuasysefuseiiogondulsmnile fuilaa
ausaAsusnmsiliuinsedlilaglidealdaefiudy fuslandavdlunsvedeunazuaniy
Audndindudy 14 Jundinnisde lu aa. 2021 (wa. 2564) iedngAlada-19 Aaide vl
anmassgharhlaneglunngfiaifes Sraufinandwislunazuenarsisaigfnaadingdy
dntindnuEa-uesuead uazding1a BRMTV vigossieaud fusssmusiuumndud ae. 2021-
2022 (w.A. 2564-2565) U393 Vulsduazsyuvvdenmaiidgm llawsadnlvamedeouls was
qufis A.A. 2023 (W, 2566) szuuvdenmadsliaunsadadyaruivsdnivasnaidldauysal
pruanuAands Usssmuudei Ssadlddulnsdwinaonandlaoinde 1-2 adadeduani defiodn
ﬂaﬂﬂ%’jﬂﬁma%ﬁammLﬁam%faué’nmzy&ﬁéﬂ%lﬂﬂ (Bringer, 2021; Grably, 2023; Paris-Normande &
Courrier Picard, 2021)

Ty A.A. 2021 (e 2564) ﬂswmﬂmwgﬁwmmmm%gcl%’aLﬂﬁlﬁ%l,lmﬁuﬂsxﬁm%u'jw
dulwduazszuuudenmatateadunistinim mszinsdsuuisndfuinreuszuy Aeudiiulud
wnduliuinseuun@lu a.a 2022 (wa. 2565) wazilotuil 17 fquieu a.a. 2023 (WA, 2566)
dinaing BEMTV 31891197 Todike 3l (Olivier Riffard) @efemnensasnsiusTnsasnausl S
(Fédération Francaise des Télécoms) 1@’1‘Lwaumwmﬂuaama%mw mmuuiuuuuaaﬂmammmﬂﬂ
Lsiidtufivindiaas deldanunsadnanglnsniulanvasulamudyan wazenvarinideludsUansd
ueloFie Svhs Auvelissrsuseauniususulsssuuiuby uasudilniagsialfmiudanie
amzidoutusruuudenmaiiodassidounimmaramalnsdnvivesnuesnielunariisguraivun
winliufiRnueradesdngauunungmneludnniimun ausiadamanssvusenalsznauns
naugsnalateiesas 3 (Grably, 2023)

4.1.3 unumvasiedsanlunisiliunszuaniediiguilng

Tu ;. 2021 (.. 2564) diintn Actufr anvndeviostiuveailesiios (Caen) ansrsassgisund
finmsdmanarmunsundunvalannguigiegiduiidome wuin WulnsfwinaonaisUssian
“Ping Call” (missed call scam) 3en15unAslnsimiudrsaeegesings vaenligdomealnsdng
n&Ul BsamdumssoaesalusiRldwhasame vonmniundunivaidstvidumedafidudoudu
Aedaadnlusnaszmeldnneialnsdmidiusiafigadevsnoiavluamsisusgrsana lnagulnsn
dmneiausing q WeldSuaeisandnazérvinanuisniideienfideme dugnudsdam
dufmsensliuinisunsedns Aeuszvaenlifidevmonavaneiauinsdwiiisia iedunisTnsdmy
ponludwiussinauaznaenivineasuuaumnsdnyiidsagaminund Janetaud, 2021) wadla
Fanamssfudnuazinaianistasuulamineiavdunia (caller ID spoofing) dsluauifeves
Aafial Auasy way auned deaygl 11wt Jadndlngldinsdnissuuuinisideeiou
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umesiiin (Voice over Internet Protocol) wsaiSunlaggain “VolP” wipaanniduszuulnsdwi
tuASengdumesidnfianuisaldauainiiluuile (Carillo-Mondejar et al., 2022; Tuncharoen &
Assawaboonmee, 2023, p. 136)

uon9 Nl dningm Actufr Saseudiniui ndufgeogluidiosies Smiantaning
(Calvados) nanerduithvanevidnvestioan sz liduriasnumaluladuasimnudelalumnmindete
vesUTTMinsauuANualugvesUszinaog1s Orange ilduiniseguazgniiaardmiiluneusns
ilignuaenlvideaeuarseauidsiiudszanas 107-2,700 gls (313 3,852-97,200 uw) Uglldevey
uislusussmenisudnaentael e 2020-2021 (e, 2563-2564) nu1 Tnsdwsivasnaadluiiud
Whaiiiatuidesay 60 Tnsdulngifuametendnanninsdmichu andusiuu 16 aedeiou
feadRmanivuiusuaniiguiniulssianisaivesuidnooisud flilnsdnviogldsulnsdny
vaonaniady 13 adwialdeu vuiuAnadeily 8 afilu aa 2020 (e 2563) way 11 A
Tu aA. 2021 (we. 2564) annad1IavesuIEvesisuddmudnin ellaardniigeriledn
mnetalvsdmidananifliatauazeragnuaenlding Aazdwionuneiaviludueioteisardn
uagenafimslnsiwivasnaslaeideumneiavinse vilfuiuitmesisudaslnfumneiauigni
wiaindufiaandn wigndrfigaldvmsiauinsdwiid Aflenasgldsulnsdminasnaisdidn
FaflvuinsinsdwidnBonmneaumaiin “mneavvudou” uenani feardndsmslonia
nguiiindulain-19 waueavluasisuigiiaaaannsssuind dududesanuliligeoy
wargUiedudduusn SaandnfagldinsdmivaenarsiBufivieiadulusimgnuselimnsuinguns
Junsdifivmy Janetaud, 2021)

aglsfiny usemessudliislignaglduiniseaisuddiuiy 900,000 518 amzileu
TuneUnaLndi Orange et moi France wazidonsoguioyamneiavinsdwivesgnniudsnuseus
andnanelulnsdwidefiovesgndn efivanewaulnsdmsifiunainssiudiliundululd ssuvves
oauudazuanssuieuuumthaslnsiwivesgnénimneavililivaneiauund saudenslisanesiy
(algorithm) 1Hensideunneauivsdnififinnsnsdnvieande Tuanniaund fie 1nndn 1,000 ae
sofu uenandl SaneifiudstisnmatumneiaulnsdwifilndiAsstumnoiauinsdmifesasdy
wariisvognansaununduinund SesvuuveeaisudfavrnisUatunineiavmeanilunevds
nsldsaneifiumtiedansesinadwinasnarsiifummsnsfifiuseansnmgeiitoulflumed
(Grably, 2023) geandefumudsesuanuiunsasndulewes (cybersecurity) Ieaualumadild
mnidedievesfnse (caller reputation model) Astayadiuyanavesiindenlidnnses
naugfrnudsafuiioandnesnanglilnsimilaeily (aved et al, 2021) Tngdiing1n BFMTV
Yosas1susTHumaTeLi1 UTineasudaunsonsanunsdwinaenandlu a.a. 2021 (w.a. 2564)
Fruauiedu 3.4 Swasaniassuigiines uarluradounnsaudasweu aa. 2022
(W.A. 2565) AFINUIIWIULINGDS 4 a1ua1e (Grably, 2023)
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4.1.4 unumvasaaiilnsanuauenvyulunisiiemaeduslaa

wonwilelunndrmusenisinsied luduleddess q uazarsadauaniinsel
wisnAuds Selanifingenyutes RTL uavanilinsvimionyu M6 vesmssaigriuaaiaduiu
ganeIMATIEn1s “Aulndi” (Ca peut vous ariver) WusenisenevenanusesrTuiilalonaly
Ffuslaaifidgmainnnsldduiuazuinig wielldefiningniendisuainnissedmiuminduas
gruNIMUEAN 9 asnsoFeandld fidemeazdosddianielnsdmiudadossnlasgefumanonis
foufisienisazinsonduludnafuiedunivalfidemseensionisan Tnslusenisiifideay
Tuanvsing 9 uilinnd Auugdiuagdislndginds Wy nuefidoavigiunguuiseign
NNBFervFungineasnas nuneideinasungransedmiiuning dniasalnainde
Ademeazlasuduushnanguingliluujifauseldligniedagliideailiane (nslnsniitan
Tumensdealdinedintios Uszanm 0.5 glasoud) semstsiduseiiomnuiuis 22 9 seneinie
24 9.00-12.00 u. Wuittemmunilumsisausgriana mzapdes giu Julien Courbet) lWufisns
‘17'iLﬁﬁﬂﬁ]LLaz%’UﬁﬁngmsuaaQLE«’WW wluvaiensuilidudoeune Uaseynman \ieadaussenna
rounangliifudidemenaziuniuide semstyaiulunslinnufifsiuansiuslnauaziame
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SEnlidesiuuiseing q fflandwihlugrsdodnie vsmiliuinisieetialnsdmitiofiass |
Ussanaferar 63 Ssussmsamuiiniiudunisinsinnaasndsvesdoyanistiuinistnsdm
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mudoriulumedguasienyusiely uazdtingm Femme Actuelle Ssmsamugniianini e tui
8 fiquiau A.A. 2023 (W.A. 2566) SUIASUAIELAE (Bank of France) gnuenines (hacker) g
gutoyaviliisedouasdeyadaufivesussrsuiilve fedu mnUszenauldsusuauasTnsdni
finanansnmsuisliaea sgldvaadevhgsnssumnanisiiu uazliSunsivaeudeyanienisiu
ﬁ’usuﬂmﬁﬁmuL@ﬂ%‘u%miagjiwﬂ’zg%ﬁmmﬂaamﬁaﬁﬁahj (Garnier, 2023) ¥il#iud1 n1A3g
TumssasgrsaadliuntainFeusnines uifleulusdlanasisafousoussvuiuiiindomau
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Tuansnsausgiama msnaamalnsdwilugadagiuliiiesiesufifnunguneeign
Renfunmsduasesuiloanindy Sfingmnesengiisrtumslusudduasnsdeasdidnnsedng
(Code des postes et des communications électroniques %8 CPCE) AN NUYATAULNA
wazlaSnmauyAaa (Lol Informatique et Libertés) 2MNniiguansaumeaLaziasnnadIuyana
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Juegaunn

Tuduledudsm Job Phoning U3smitlsuimsiunisnaiayalnsdnyi d1saangugnin
A3 (prospection) igsAadu uazlugudaeamunesiindefelimarsgsialuamssuigsuna
Ifdeudotnszid Seulumenguuneiifisturesnisnanamansdwidulufeduenudosiu
Tinquiuslng yilvigsietidinaiulnldnoly iesamefousasufjiinmudormuavesizua wu

Y a

Insdnvidnsoguslaaniglutnnainguineesyga waglvninaunsawunesiltouasniieny

yosnunasnansofuduilan sdamsmmsdndulavesiuslnadilivszasdaz fulnsdwilawan
wiannsoenduldlunsdiguilaadugnéuszsiegludeulsdynuninisnnuisnduey sids
nsaifguilanlimnudugemduaednuaisnusdudlsitinmsansomnansaaandnsdwi ufazuans
Awdushuszuuuienmailsisulnsiwi ssuvaveygeliusemiiitennasaunsadnsoguilnale
faiu mnguslaalifesmsliisndliuinaeiotelnsdwiinasom foswtiiunsfndesonuios
ieudspudaiisnAniumagud vsemaeundindu vioduledusemdliuinsiaietneTnsdm
(Job Phoning, 2023) uaﬂmﬂ‘ﬁ amﬁua‘mimmﬂﬁmwﬁaawmwsﬂiﬂ (Federation of European Data
and Marketing: FEDMA) §ilananszieudfuatunislideyadiuynnaresgnai (European Code of
Practice for the Use of Personal Data in Direct Marketing) Tu a.¢. 2017 (w.a. 2560) Inge198931n
npinglulsemaandnanniwglsuiiteliniagsRalianusiuile (FEDMA, 2017)
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nhsnuannmelsulausenadeiaueseileutatsdu (proposal of regulation) ot
4 nsngIAL A.A. 2023 (e, 2566) IReafuiaiedeiauanszuaunssiiiunsmuszdeudedsdiy
nsfumseadeyaavnglsulneihily (EU General Data Protection Regulation: EU GDPR) Iag GDPR
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Authorities: DPAs) Tunsdifuneudnamsuunu (Directorate-General for Justice and Consumers, 2023)
FedrdnunuIea1udeds soadu (Sidley Austin LLP) Té3iasiziin luderauenssuiunig
audatsdu GDPR Sinsnquiae ns1zn1suisniiiues GDPR uay DPAs dswaziBeavaigadn
fudoutu e1vvzihluganuiufioszuinedguagmhsnulidaay wiidesanszifoutetsdy
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(Long et al., 2023)

5. vodsu
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Abstract

This article studies how Artificial Intelligence (Al) is used in the production of audiovisual
content in television business and related copyright issues. By employing a documentary research
method, documents related to the four formats of audiovisual content production using Al
were studied namely, searching and verifying information, generating ideas and topics, generating
and editing content, generating closed caption, and translating, along with related copyright
laws. The study found that currently the use of Al'in producing audiovisual content in television
is increasing exponentially thank to its speed and quality. However, the content produced by
Al, both independently and with human involvement, tends to impact data owners, Al creators,
and Al users in the aspect of Al users’ creative work protection. When a dispute occurs, level
of creative contribution from the users is taken into account. Consequently, those involved in
regulating audiovisual content in television business should consider the impacts of copyright
infringement, reputational harm, human rights violations, breaches of personal data protection
laws, and other issues that may arise. In addition, they should enhance their technological

knowledge in order to prevent the copyright infringement.

Keywords: using of artificial intelligence, production of audiovisual content, copyright laws

1. unu

nsdnUszyuiiinendenifnin (Dartmouth College) WugaFuduvesn1sAnyideniadu
Uayy1Usehvg (ale) (Artificial Intelligence: Al) nstauelassmsitevesininisie 4 viw i
90%u WiinA1$5 John McCarthy) 1n3u wea. fuaf (Marvin L. Minsky) uisuiua lswames (Nathaniel
Rochester) Wagaden 8. uwyuuou (Claude E. Shannon) feldugaiuduvestiyanusziuglugausn
(Moor, 2006, p. 87) nsimundeyauseivgnaonyas 50 U lutiaaIsfe 4 unune ﬁgqszj'wﬁ‘\laawu
wazanim dagtudlygnussivsiaunlusgnann uazgnlosrsunsuaglulanads vilsiAnnsiamn
agnafimnszlanlusnusig 4 ldhazdun1siun1sswinis (banking and finance) an5136ugw (public health)
A15ANUIAL (transportation) N139a1A (marketing) AMUUULAY (entertainment) nsdeans
(communication) wagnsETINUIZITIU (everyday life)

m’aﬁﬂﬁmuzgwisﬁwiuﬂ%ashaLLW%MmEﬂumwﬁLﬁu%imaqquéﬁﬂﬁmmuawlﬁiﬂﬁqﬁ
Isﬁagiﬁ?uﬁaﬁzgfgwizawﬁ Tnzdunsdansednsdwisesyuuansilunii (FacelD) nsnsesdiua
(email filter) nsuAlanaz WawuIN5WeU (editing and development of writing) nsuUa (translation)
m’aﬁmumﬂfcjuLﬂmmmﬁamwmm (personalized marketing) H¥IedIufIdaaTee (intelligent
personal assistant) $¥UUN151MN (navigating system) SBUUﬂﬂiLLuzﬁﬂLﬁam (recommendation
algorithms) \w3nsflodum (search engine) viensatsassdionmn (content creation)
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LLdgumaqﬁzgﬁgwﬂizawiﬁUﬁa (Artificial Intelligence and Media) ensnsauuslalu 4 Ussiduddny
TAuA mié'fmLmaﬁﬁﬁamﬁmmLawwzé’ﬂw,wiazqﬂﬂa (personalize the media experience for users)
miﬁwmsgﬂmUéjmiuﬁmumﬂdawuadmia%ﬁﬁLﬁam (automate some aspects of content creation)
mﬁmeﬁﬁﬁaaﬂaﬁummlmgLﬂiaszu%’azﬂaL%dﬁml,amuﬂﬁmawﬁ% (analyze large amounts of media
data to identify trends and insights) LLazmiﬁwa'qLﬁamwémﬁmwquaﬂiimLLasmma‘Lﬂﬂ (deliver

content to users based on their behavior and preferences)

nslEtyausshvgraslunssuiunisadiallemausavilvillemiisvasiden Ianutaula
wazasanunguiminglunafisimss Wiesdunsdumdeya nswieudeya n1sula nsideu
N5USUUTINSREY MSUSTANENT Msudeviuasnas nsdnsien nlay/vsaides uazn1susuilom

g
a a

diameuwns TuwsaztunaudiuinufgtesiunsAunsesdvans neingusvasddAnyvesdvdns

Ao Msadsaunasenitnspliliianmsaieassananulndiunisldusslevdanauaisassay
lngansnsavu

dmsunsaaiomlneilygussivioratiamuindestungrnedeins lithasduiden
fafralnetlyguszivgiannsaairsnuaiuassdlilaedaszainuyud vaaifemiiadralag
Yy shusituyudidunifsdestunsadiassdauiuuisdin Tnsudnvesngmunedvand
TudaguazAunsesiaivassdamziduuyud arwAnsEy (orginality) uwaznsldivinue awd
Anuamnse wazmnuisgmanzlunisairsassdanulaglailfaenidounuunuainiassdvedy
(Khunthong & Nanakorn, 2023, p. 21) Sululsuifiuin nuadsassAidyaUssiusaietunie
fausmaiduarldsunstuasesmungmnednanivield egls uarlasesdudvesduing
Iua'ma%aaiiﬁﬁﬁmmﬂi:awﬁﬁwﬁu dwsunguaneduansveding Selifundygniieadeatu
qma%’waﬁiﬁﬁa%a%ﬂmaﬂmmmﬁxﬁwﬁ vieusluslnepouiumes Tunsdifiinisiieseniiauans
ﬁLﬁaa%’mﬁ’ULﬁamﬁagwaisﬁﬂﬂ8ﬂﬂgﬁgmi:§w§: ‘mﬂﬁﬁ]ﬁmmmgmmaﬁmaméﬂwﬁu uiiang

InedyaUssivgodndasyazlilasuanuduasesmungrunededns ieswnlldlilunuiiadsassd
Tneuywd

Al YiaueuaRnLaznsEUILIT Lﬁ'mﬁmﬁ’umsﬁﬁﬁzyiywﬂizﬁwiuﬂ#’ﬂumsa%ﬁaL‘ﬁam
LLaz{]ﬁymﬂgmmaaﬁu?méﬁamﬁm%’aaﬁ’umamumsfu Tnsuvadu msfumuazasiaaeudeya
(searching and checking information) NSas3a319LUIAAKAZIITE (generating ideas and topics)
msassadauazmsuiluion: Foanu ain deq waziRviemd (cenerating and editing content: texts,
images, audio, and video) Wa¥N15ATTATINAIUTIUNBUNUEBLAEA1SLUaNTY (generating closed

caption and translating to other languages)

208  Volume 9 Issue 2 July - December 2025




97sd1s

fanasdoarsnina

2. dnnus:avA

2.1 Anwimsihdyanvseivguinldlunmsndnilomanuasidsdufanisinsvie

' v
P a = o

2.2 Awsznlymnguunsiednsieiainiuainnisiilygyivseiviunldlunisdeans
TnglanzegeBinswanilomninuazides

3. 38N1SFANYI

unANuil#3EIdeienas (documentary research) Insiuenansiiendasiunguaneanans
LLazmﬂﬁfj’ﬂaﬁywisawﬂummamLﬁamﬂuﬁﬂmﬂmﬁﬂﬁﬁ%mmiwEJLLazmmé’aﬂqw laun nsans
Inerfinug unanudde unaadving devseneunisAing wiadu unaadvinig 12 unAn
wazunAIde 2 uneu aadlafinisdredduiiunanunazsentsssdwiheunau Tagld3snng
ﬁ’mLﬁaﬂmmaﬂmiﬁﬁmmLﬁsn%aaLLazﬁwé’wﬁ’iyLﬁ'mﬁ’uﬂzgmﬂﬂizﬁwi Asdeans nsuamilom
LayAvANS mﬂﬁ?u'iLﬂiwﬁﬁamL%q@mmwim8ﬂ15a§UU33L§uLLazimesﬁﬂimﬁuﬁﬁuﬁméﬁmau
mmmLLaziLﬂﬁﬂzﬁ%@gaﬁﬁwLﬁumisziwﬁaums’mu WA, 2563 DUNWEU WA 2567

4. wan1sfAnuazundIAS1:h
4.1 mislEdynyaus=audlusinunisioans

nsidyardsedviulilunisadadonenaddlafavdisinfunisi dygdssivg
TulluRansau wu mathdygssivslflunmsunmduaznismenuia biesdumslitynssivg
iietheitadeiuviesesini Inellygussivsazdsinnedldnflemaiuueddmiunntdes
didle maRauusudfiotismdouarguadaseny vienmsdnnsewietisiadelsaiesiu wu
nsAfadelsrvedszamandenannaimaigastszame nsfansesiiieaulsavanainameans
BNYSETENSIeN AMTITARENTIS AR UNIINAMEEENYSESEINEBRAILY (31eE WTANSA,
2565, U. 68)

wananuu YyeyrUsedngdgninunldlunmsesinaeurmuuuiiuiiinnuiaung Wy n1snTiaeaey
WunensuluiinssuiasiveAunwuldunaziinisgelng n1snsiaaeudavlusunabulIngg

Ansi9aeudnyiieAumuuiliduveinisnase dwluwinienisdeans Jyaruseavigninanld
lunsniaaeurUaey Falanugnsesiieiosas 90 (Kedthawon, 2024, p. 613)

UyayrusehvgneliunanesuvimiinlunisnsisaeuazaluaudIlasuiuunanesy
lnelididenufud lusaziferduidnsdesinnuduasesasninlunisuansainufaiu wazlinn
Juesosdionnnisifiewasiheladends (@und w¥39n, 2565, w. 26-27) uenaniu Jyauseivg
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faanunsaglsunannesulunisnsvdeuwazmIuANUIENYILaZNIINAULNAIRaUlal 1138
malaiues (cyberbullying) iievlglunisAumdeauiliwengay sidsduaulraiiuvesiannuiy
Weldidudeyalunsdiiuafiudineunstoninudnar (@se Bannssny wavmng, 2567, U. 126)

nszuunsnandiinnsiineluladunldiietielunisndnuaznismeuns ewvesd
finsasuwdaslumudeamnanismennd anuiiwewnsiiudoriasy wu wildediud dneans
Wgnszaedes nglnsvia mLﬂummEJLLWi'muﬁaé’qmaauiaﬁ WU YINND3 (Twitter) %39 Lond (X)
wwln (Facebook) Buamunsy (Instagram) Anfien (TikTok) gy (YouTube) Yayay1usehiug
fihunldlunssuaunisndatng mmsams”mmLLumemwamLuam mLmnmmvuﬂumsmwm
n1sldvayauiin (big data) Lwa';miwwmmmuamaagsums WAZN1INTIARUTDYA Yonanty
fasinmideyaussAvginiilunssuumssdnyniddu wu gussmaimdnaussivg nsamsmand
Toya nawdsuaadiomsmaissavvesde mahniin nsase (sunga ViualsRiae
waz Tvungy Usaunlumingn, 2566, U. 86-87)

pg1alsAA LLﬁ’jW‘ﬂz:yaﬂd33awﬁﬂ3ﬁdwﬁwiﬁLf‘:amwmmsu'nﬁﬂmma%ﬂaaﬁﬁl,l,azmau%mﬂLﬁ&Jﬂm
win1sdaueYIfRaeA leienuAIveIUuITMITANSAEnsAe AT UT I TNIma N
waUstloviniegsia aurdsnanUszneumendnnisdidy 7 Ysens leud 1) derienisiisani
gneeq warindede 2) mﬂ%’nimimami%ﬁa;@Lﬁae[,%‘lumﬁmiwﬁ%'aaﬂa wazuauedoya
Wmauia]ﬁw%’a;ﬂaﬁgﬂﬁaq Undedie 3) nsldnwfinszdu dau lunsmaiuazvereain
ludednifisdn 4) Taguszasdvasmsthiauerduluifioysloniredsaulaldfonauselonidu
5) N13ATIEOUTBLNA93Y 317UA0Y T1U99 LALUNININATELE 6) milfd?ﬂlaumﬂﬁuﬁaﬁdnmﬂﬂu
Tniandesfiasassd was 7) mslinstauetiielianusglemnilunswaugusig 4 vesseme
(s AIATEY, 2564, W. 197-200)

Ty szivgdagnianldlumsieansiamzsnu wu msdeansmansiies nMsintureaiies
Saaduy (smart city) BeUseneusielasenenisdeans wazssuuudmsinnmsdies wu madiseT
91UYINTIU NTATUANNTTITINS F981ILANNAZAINANT 9 ﬁﬂﬁ‘i“]zgmwizo’?wﬁﬁmmﬁﬁzyma%u
Tnslamiziunisdeansnianisiiios uenanaimianudilalumsih dygrvssivgunldlumig
MsUimsilondr nmsdeansmsmaidessiamsmhiyavseivginlilumsieneideyadiusn
uaznginssuvesiiavaidends et muauumenssussdides saufmsuiudeulsuisves

nssAnsileiielvidenafosiuANUABINISYREAYTIERNAS (Sripech & Bhukrongna, 2023, p. 715-716)

Tuowandulndi mﬁmémLﬁamimal%ﬂiyq;mizawiamﬂ'mqq%uiuﬁﬂwmsﬁﬂm \fiesnn
nsusiuulunmaueiiomainuasdes %aﬂaﬁgﬂﬂizawﬁﬁ]zmaiﬁmmmﬁ%’wLﬁawwlﬁiamLéa%u
LLazﬁﬂmmwﬁﬁﬁu LﬁamﬁLﬁﬂ“ﬁﬂ@hﬁ%Lﬁﬂmﬂﬂﬁgzmﬂizﬁwﬁasha@aiw%aquéﬁdwiw nalAin
Usmﬁum&ﬂgwmaﬁmam%‘151’Lm' mﬁﬁﬁmmmtﬁammwLLasLﬁmﬁﬂzgzg'rdwawﬁﬁdauiaﬂumia%ﬂq
foindunuilifunisduasesmunguinedvanivield Tasiuiiwesdedns wasnisFeuives

Jyanvseivgiunisasdndvdnsnseld ognsls
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4.2 msTddyryaus:Augluns:usunisasnaitionnaznnruieavansnineovod

a0 gadrallemihdygvssviindiglunisaihatlomly 4 wumie dsil nsdum
waznsIvdeudeyn MsasTaAnLariile Myassaiauaznisuilullent: deau am 1des

aa v L4
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o N1SASSASWIUIANIAzAIVD 1Uonn: Vondu Nw 138 Inuidganaznasidaniun
l1a=dnANFU
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