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Abstract

This project develops prototypes of digital technologies that helps to improve the quality
of emergency medical services in remote rural areas through high-speed digital networks (Phase
2). The main purpose is to develop telemedicine system and mobile application for efficient
public health services at anywhere and anytime for users including people, doctors, nurses, public
health staffs, and community health volunteer staffs. The researchers has designed and
developed 7 systems; Data center system, Medical consultation system via smartphone, Medical
and public health service systems via smartphones for the public sector users, Health promotion
and disease prevention working systems on smartphone for Primary Care Cluster (PCC) Team,
Health promotion working and health information monitoring systems on smartphone for Health
Volunteer, Medical counseling systems for ICU patients with Hologram technologies, and Medical
counseling systems via tablet for ultrasound diagnostics. Furthermore, the systems are integrated
with 6 values based program innovation (VBP) of Regional Heath 2 office. These systems are
developed and adjusted to be installed and operated in two central hospitals, eight community
hospitals, 147 participating hospitals, and provincial hospitals. The researchers have developed
and improved the performance of the systems to meet the actual needs of physicians and staffs.
These medical systems can be widely extended to use, particularly from Phitsanulok to other
provinces in the area of Regional Health 2 office.
ArdrAry msuwndanidunidlng, ssuunessdeuddva, ssuuanusdualiou, wiunanunmialousss
lolawaud, woundiadu

Keywords emergency medical services, high- speed digital networks, HoloLens, Augmented
Reality, application

[

1. auluduwazaudf

v

duilosanlud 2560 uminerdeuwsmsliduiulasinsiieRaudusuuresnaluladiiae
lumsiannauamnsivinmmunisunmdgnidumalnalusuun lnsrkuesedieddaninuisags
Famavedlasanissanan Iiaeudlelgmilddessyuuuimsmenisunmd snmsAneues Sirilak,
S., & Muneesawang, P., 2018 wuimsuiauAauunndLazyaansmensunnsluiuiisuunivingng
Wulssiiuiiihmesenaammnisuinismamsunng - mesiauialuladfidielifnssuunisuinm
mamsunndvslnafiianuminzaufuarusein1smanisunnd (Health Need) sghausiase nold
Tassmsfananiadudesndu fail Winstaudunuuludssuudmsunsdinsmamsunng
(Medical Consultation) sewinguénisunnddiunarauazlsmeuiaviadnluruunlaeiiuaietie

M/v /f‘i*’ FOINVA ﬁgm



AavanuiEigs Uszneudeszuuguddeya (Data Center) wazszuumsiimuSnuiuuauivlviu (NU
Med) iieldlunisiFengdoyamanisunmdvesiiing nisliduinvmemsunmdseuinsiuunnd
BEIL‘?}FJ’J‘IJ’Ify,ﬁ"UﬁmLLW‘WEjLLaZWEJ’]U’laB:J:‘UaFT’l‘lJ%ﬂH’II:J’]US%UUE&H%’V]IWU WarINNITANYINUITELRLIAY
wuhssuuliauinnidmewmaluladiadousssiuuiuibn anunsaandedidalunislimusawinisns
wnd fifesnisanuaziBeauazanuwiudgs wagszuunisliduinvidumalulaglslaunsy
(Hologram) fisuIuLanIN W@ oUa3e (Hololens)

frinunlasamslésudeniusasiuamslunsimuanuwndgldauluynsedy fsdau
fosmsannguiliidfafenisisiumalulagluldedradussvuiieliAnysslovigegniunia
Uszmnalumisiuuinsmamsunvduasnnsansnsagy daduanudesmsiuinainlasimside 7
i Anudsanisfananyseneuluse 3 @ lduA @il 1 Aomsianiueuwdiaduduiuiiae
ioussrvuiildlumsidrdedoyananisunnduasiates fssuulssifiugunneenuieaninnis
Anseideyamensunndiifieg utmansasisugy farenmzaniduriuszu 1669 wieuvdsiifn
Mumiaweagtaeil wuidleseadhiunmsinwiwuuanidu faeiionlduinig 1669 Samuilyminng
Bonlduimstaduledoidusiidndy (@na Augnsvu, Useiu UAss, G5und quasey, niv AT,
AlA1 usRasnw, waves é}’umzqa, 2019; Thojampa, S., Tejativaddhana, P., Narattharaksa, K., &
Hantrakul, S., 2019) Tudu#l 2 AemsWauweundirdudmiuiimihiiuasinunndasoun enns
vhnusuduasuguamuazdesiulse WlunsiBeuthuniefindoding uasdwil 3 Aemsiauuey
wandudmivenaaiinsansisaugy (eau) Wlunsideusefumalszmrunasyaannsmensunmeiiie
msnTIdeuteyaguwvaseLluguvy senumnsaikuuiuiiviule wazsenulszdnsou

MNN13ANYIUDY Narattharaksa, K., Speece, M., Newton, C., & Bulyalert, D. ,2016 wuinilady
mudisaesmsinsaarldrussuvasaunamanisunndudseanidiy 2 HAndne leiwn Aiduns
vimsianslsmenauasiiisnumsivivssloniazanuenielunislénuvesldan fudu anels
msdudunuredlasinisiitajiiieinuuasuiuusamalulaglvidauaseuagqunislisiuinuilu
sunuufinarnuatsuazmnganun1sUF RN U MLarasTNgY  uasNTIINaNTS
UszgndldimalulaglunisTiduinvmanisundlinseunquynlsmennalufimiafiivalan sauii
Wauunalulagiflensduaduuazdosiulsalumalssry Fazifnusslovdegnannlunistiediiu
UstAvBmmmsinvveaunvduierdming uasmsdudiugunmaesussrau saiadunsailenia
Withelssuuinsmensundiifiguiuazinien ssuvitednussansamlumsinulituumg
e mihillasnslasuruinilaifiotiemdodiasnumnddiderngiitussaunsal ssuvananse
deulssfldnuiisszuuuinmsquamiausnialsssnuu ea. yaansmansumdluaamumenuassiu
Ugufl viegl uasdsngaw weusuwuumealulad idnsvenenagmslinusiduseduimin
wazanuniaugnislinussdussiusenasialy

%, f MoINYR 5]4«



13

2. JmsAnen

FuneunmsdrsmanudesmaiiufuiorunllumsiauuasU3ulsessuu NU Med fidl

(1) nsusnuezUssiau (Identified Challenge) Lﬁa%’umiwi‘]zym*?itﬁm%umnswuu%mi
ynamsuwndirnumegeasuinlunndia uazduiuiidowniButemeluladifiothunudlatgm

(2) Y¥uusanalulaBuasilaiduludiuiiieades (Explore Ideas) uazatuayunszuaumslunis
USMSTEULTRINITUTNBIMeNIsUING (Medical Consultation) il SansBanszuaunisiisatosiy
wnAnlun1su-detoya lhussuuiaietiefinea

(3) msvausdeya Aemsfiansanssuuidumalulad waemiismnzauiidudusonisuiulse

(@) MsAumuwAnuarniomalulad AensAumuuIAAYIoANNINIIMmINTTUAaRS
oufames uiamaluladinerfesnazamnsnuszgndlunsudtymils Tasluduneuil Tnide

WA NTUNTRNTUINA UL NHANURNIZLINL AL IALUNZAUAUNIS IAUS ASNNNSUNNE T o el

v
e

(5) Uszfiupnuiduldlduazanumunzanlunisussendld (Evaluation) Tnefiansandenanu
Ol awdunu fefuazanseu wasanuminzaufudouluuasvoulvavasiymi wéidaden
wnAavio M sz auiae

(6) MsMuHULAERA (Plan and Develop) vdsnidenuuAnfivanzaslunisuitamudy
Fumeusioly Aemsanaumunissniiuny Tretniseezesnuuumsienilu@essuy (System Analysis)
wazeenWUU (Technology Design) wagiannuiuusanuwuy (Prototype) waawawamwa’[ﬁumsmmaau
wAnldlunsuidam

3. HANTSANYI

pazfIdeldsdumsdndenlsmenua werihaulasins Usznauselsmetunagud 2 wis
lsawgrunaguyy 8 wis Issngunadaaiuguainiiva 147 uis 3ndayanuiilsaneiviadaata
gunshualudamiafivalandiuaude 147 wit SHuwdegiilnaduesnlumusssznvewusazdine
wazdeliifunmdUszdlsameuna vilinernaiienudeansunmdiieglsaeunagudiiiedaslunis
Snwifdnsuuimeieluguuuuresmsiindnuimaiim wislunmegnidy

ﬂmz@%’aﬁwLﬁumsmﬁuﬁiumiﬁwsqammﬁaami‘uaxﬂﬂwmmaLLasamuu%msmmimqm
Tnednuszyundudes wazUssyuamgiauilednundgmilawizduiiferfostunisunngnidlna
wazn1sTiudnisansisqy Adndusislumsvhauresdnihiiasisagy Wensinw duaduguan
uaztloafulsavosuszaauluiuil Tnefidhmneifieniaanudesnisauam (Health Need) futiasa
fifpansfuuinmsmaiunsunngislunsdvesnslimuinm waznsdaniduiatu dWelidile
nszvaumsyhanlutagtuveadmihi wasideyauinssinnusisinsiiaenadowazidenaen
woumaliladiuangalunsudlotymuasiiudssavsmnlunsufoRauld

HamslaszianuiesmsifITeiaunanuAnlumsdenldvaluladuazeenuuuisnis
TiimuInsmenisunmgdsaufianiseanuuuimunideszuudnau 7 ssuu o

(1) szuugudtaya

b F g k.



(2) sgvun1sliduIneamanisunndeiuauisniny (NU Med) dmsudlidruine
(wndlamznmauasuinmdinl) wazdwsuiuedinm wmdvluuasdmhitneruia)

(3) szuumsfuuinsmamsunmduazansnsauausinuansniny dwiungugldniauszanvu

(4) szuuiilemsvihnuiudaaiuguainuaz destulsasiuandvinu dmundudlifiamue
ATBUAT

(5) syuuifiemsvhaiusudaaiuguaim arvaeudeyaguainveseuluuey dmiunguild
.

(6) ssuumslimuInumansunnddmiugiieledy sewmaluladlalaunsy

(7) szuumsliduSnwmsnsunndseutiudniionsitedelsameniosdanind

4. HANSWAIUNTFUUAULUY
4.1 ssuuguddeya
WU Fuusali Software Agent anunsagtunazieutayasenitwoundindulayssuy HIS
vaslsmenunaiiiiisiulasins Tnsdoyamanisunndasgniniivlial Private Server fignitmunty
ieuguiteyamamsunmduszirdmiauazgniass o drinouasisugeionde fseasden fil
(1) Msvenressuuiudnisudumdayasinueundiadu nseruteyauazniadeu
foya dwea Main Data Center sxvhwihfiassdrudevimihiidiu MQTT Broker uasifudufudoya
iouImsInmsszuy druves Software Agent azgniinnsog a Tsameuna 157 wis iitesuuasidou
oy laell Private Server Wusminanslunisaneleudeya
(2) spuvitiauntuiiionsvhaumes Software Agent Tnsfifadufisuuazideutayasin
weUwdAladusta 4 woundindu lHun NU Med nuaddnaa PCC Team waz wuofinanulszuivy
(druueundindu vueidnAm eau. Wumsswldeudeyasznindunisualuazauddoya lisndusodd
Foyannszuy HIS 9nlsmenuia il 1 wane Work Flow Diagram wmmsv‘hmu‘tumumé‘ﬁauaﬁ
MﬂWSLLaﬂL‘Ua‘c’J“LJ‘UE)ll’sﬁuWJ’NLLE]‘L]WBLW%ULLauiuUU HIS maa‘lswmmawmmu‘[ﬂsqms‘lummﬂwwzulan
(3) SEUUTvhauUY Private Server Lwamswnwauammawﬂiuﬂaulﬂmmauamuma‘] i
Suduililumsunwimanisunmddoueundiadu NU Med uoundtndunueddnaaussasu uay
Foyailflunmsvhaudegnlumuuieueundindy wueiinan PCC Team

O% ﬁr/ ™M IR 4{n,



¢

User
Mobile Appiicaten

nDataCenter
M Agent (1 ... 187)
MQTT-BROKER S HiSDatstase
r Fudtsher PD £ g
o | wsiser T e
e ! ) r proses |
Y &

NUMED snd Sumaive Tepe =+ geDataPren

DactorknowYou

=

PROCESS

rergrepat

e

SubDa:aCenter UptateDats == —mmm e mmm .

l sersCa
- I PROCESS

AW 1 Wana Work Flow Diagram vosmshanlussuuguideyaiifinisuanwdsudoya
ssiaueundindunarszuu HIS vedsmeunaiidriulassnsludminiualan
i : (lwena ydladng) (2563)

4.2 szuumsiidUinymnamsunngdeiuaunsniny (NU Med) dmsudlidiuinu wwnd
nsmazwmdinly) uazdwiudvadiinu Wwdialuuasdmtihdineruna)

szuunbiAUTnnnensunndrituanninivy lignWauiusudss Taeusznaudae
Vduaundiadudmiugquaszuu (Web Admin) tifenisuinisdanisdlilulsanervia Tuune
ueundinduiiion1slidrusnsimanisunnd NU Med wazivueundinduiiionisusuenansnisls

fuSnwdmsunerua uedUinw) Tnefiiteidumsvinnu fsil mefumdoyamansunnd mswes
Tagamenisunvdvefiae waudu n153dade nsdwen nsds-naumUine wamngu n1sasnelin
msuanenakauiiiaund mstsuiiisusn msfainenisdine wasnistuiinnseugnanisidiie
foyadthe uamsileddunsyihan fanwi 2

e e r— e

[ immasooss isiutn s 3]

ISR

[ rstomrammony i 3]

ANSAUM Msae-rauAUsny UseiRnmisunme nawdy 15909

MINUR

o 4o



10

smir AR L

v
1 2 1a a =l a a 6 a <8
A58 HaLaurRaunm MsIBUNEUET  NMSHUNATUTNEN

Al 2 flefdunsinuresweunaiatu NU Med
i« (lwena sydadng) (2563)
4.3 szuun1siuuinianenisunnduasaisisuguiiuaur ininudimiungudld
madszyvu (Mueiinan aausTYIv)
weundtadumueiinaa mavssewuilaitunsyininu fensuansseiRnenisumed Use i
M391881 HaudU NIMEVNIN HANIINTITGUAIN YaUsznduius Tsawenunalndifes Usnundam
gua adennng udavmanidu way 6 Tusunsuaumaiainlnenunw faddunisvhau dnmi 3

asadnmsstondu

t

wihusn  Usgiinumsunng  nsdneen Naudy NTMEVAM WA
MINTIFUAN
€
5, 0%
’,
‘:,-,:’ g2 las - p
els ﬂ - O qemmtian e [ sesiEg [ 2 fuiraso @

duius  Tsaneunalndifes nndgmguam adsrnug wdavmanidu 6 Wsunsureen
afudntvennnw
awdl 3 fleidumsyhauveateundindunieiinan nmaussrwu
7 - (lwena yeladng) (2563)

O/XW ﬁv NAINWR ({51“1



11

Y

d o ] a s ] ° o '
4.4 ssuuiemaviudududiuguamuazlesiulsaduaunsnlnudmiungudly
fiunuansauaia (Muaiinaas PCC Team)

weundindunieiingn PCC Team Hileridunisdumiie siemsainw senmsverUsnm
MnUszau Andeunng msvhaudagnluguvy famsdnnsedlsalifutssivu 6 Tusunsunme
afadnlnenunm waznsdududldau lnensvhauudadu 2 ssuu (1) ssuuweundindunuedn
A PCC Team (2) szuudnnismsdeya (Dashboard) fituiiniuteundiadumiedinnauiiogamsau
wazabalunsfnnsesguamesysersilulwnniuiiaveuls feidunsiounans fannil 4

@
vvvvv . b a
d Wi a5 MRVRAN Cs
B8 sy %e
&3 o — O
- vinn wobu g
B g
= o st ;s.é 13
&3
Mgl s1emsidine semsveridine Ansiounnd
INUILVIVY
@y o - ¢ yJi
Bgd )
P
) =0 ©0@0 e
6 WswnsuAuArasuininenamw msvheudegnluyuou nstudugldany

a i 4 flaidunsvhauvesweundinduniednan PCC Team
7 : (Iwena ydladng) (2563)
4.5 szuuiitenasiineudiuduaduguain asrsasudeyaguninvesauluyuvy
dwiungudld oau. Mueidnqu adu.)
weUndiadunuedingas ean. fileidumsinnu fnsdsesnudssdufion medssnugnih
geane desenefiaeliidensen 6 Wsunsuaudasafinineguaim msdamudszrvuluiuii
9AL. QUa YNIATNINAIUNAN WIURDUIIN TN.AR. ARIAIINT Uazn1sudameanidu Heidunisviany

UEAIRINING 5

MINUS

b 4



12

2563 2563 2563 6./"“‘“ A
- :‘ﬁ|:;:u svurducsne B b l;'nghnnln;;
] ®
AN swéohulutintiAenoon P 4
B O-
- 4 o
) ofeunsa
S A g —o
wiusn MIAEENY - MIdseny dsenegtie 6 Wsunsunum
Uszdndou antgaany lidensen  adudnlnenmnw
g, o °
—
,g’ e
,.,F ;}f -
é;zm:awm
S ?
i auu;!ﬁj‘%@i
u a > “;t:'
-8 - 2
MM LYsEYITY YNmsnduna ARANNS MsuIunsRNIAY

Al 5 fladdumahauvesweundiedumieiinan sau.
7 : (Iwena ydladng) (2563)

4.6 ssuumshiaUInemsnisunnddmivguaelededismalulagialawnsy

sruumsliduinurumaluladlelaunsy Wussuuiililunisdoasingldinalulad Mixed
Reality Aagauu3u HoloLens Iufunwresanuiinsnaufunmiinoufinnesadnedy Juneunis
vadUinwiiuszuudl Fuengléfsteyadiisainssuudiunisdenisdeiie (hand gesture
recognition) uanslayadie wazveAUsnwiuunmdieisnsinlensa Tudnuazues Mixed Reality
H1ugUnsal HoloLens LLa%waécﬂﬁﬁﬂJ‘%nmmmiaLﬁanwaﬂnszﬁlﬁﬁa Hololens waz Mobile
Application msiureakeUndinduiienstiruinwuansilaidunisinay u.ammmww 6 uag
wmaumsmmu‘uaqLLanaLﬂ*ﬁuﬁiac’ﬂwmﬂsnwumﬂsaﬂmﬂwvmaaa uARITINTNA 7

M INWR

Y

4§~



13

fuading dliASnwm

Hololens

Aumtoyavoariday

S
®
S

[uan'ﬁd'invuhus:w Video Call] [’" ]

pAWInYHITUL Video Call

a

o ' P ° a o o Yo e
29 6 uansenumaluladlalawnsy MsvihuveswsUnaiaduiianislianusnw
1 : (Inena ydladn) (2563)

vaivdsigie Dzanguensmaieda/maual/ mehun/minn

nedeginic

wardn

> i
- 5

0
ni1TuY

Foyadlivm

e

= 1) ° a o Vo e o YR 2 -]
A 7 dumeumsvhaiuveseundinduilidliruinviuueiednsdwiilotie

an : (Inena yaladin) (2563)
v o ¢y e o o aa_ W % o oy ¢
4.7 ssuumsisusnemenisunnddisuniuidaiian1sidadelsadioinsosdaniignad

svuudinulagldvalulad AR daglimuinvinsnsadiesansana neileumusnunlda
Wsunsushuuiiuidn Taeldndeseuiividndinmiflovesdiunisnsis wasldgunsalfmerusans
YNAALNULTUNIIATIT UazdsrrnmdansgadainiasesUssanananndansignas ldgunsal

%ﬁ ﬁv FInye (ﬂm



14

wasdygyra ieuvandudygyrauniwidlednsludigunsalreuiiamesuazdiniwlddnanag
KAMININTINVITTUUNT AU nwAswaluladialiouasuuuiiuibn danmi 8

#voduinmn HliduTmn 0

winluladisdounie
( Augmented Reality )

® ® ® (® ® ®

wormtinm vorinwn yosinm
fMumehdn  dayaultrasound  da3@Xay fMumsdn - doyaUlirasound  Goy@aX-ay
(ANC) (ANC)
) Data Center \

< Yo = v oA a e e
Ml 8 uameawTnvessruumMslismuinuiewaluladadiousdsuunividn
1 : (Inena ydladn) (2563)

Fatunmdglisusnwarldnussuuiuneuitimesiiandsgunsal Haptic ieruguNsIARe YT
vawhewiass Ineriguansandeuiild 360 e iwemsliduInuiinssumiiazsuiuny
foensiitelinsUsnuiduluegnaiiszaviam Tnsuanssogenissuagliduinunnsnsading
amzilafiaundishemalulad AR uamsfanini 9

g
Y

< ~ < ; 4&\ AL
MUSnwINsasIdniinzhlaiaundmewmalulad AR

v A Q. .“ s v
AN 9 fegnanssuasl
1 : (lwena ydladna) (2563)

5. undjuuastalauauue

Tassmsaduiilitamnszuusan 7 ssuu Taglussuuguddeya wudunvduasneruiaann
Tsmenua Wnussuusaiadu 429 Tsmeruia (157 wis ludmriafvalan 132 wis ludwieglorte
waz 140 wis ludwdadunyd) meei 1 wanmamsdssnnufisnelavesilésuszuy Taetaanns
Tuassluusdasngudlianu

Oﬂr fw MINYR ‘fﬂ%



15

< o P v i v
A1519% 1 wanansdrsawannuiisnelavedldnussuuynngudldau

FTUU wuudrsRRNNINale Judneu | Fouaz
RUTLEITEH
(AY)

szuunsiiAUInwImenisunng | danuduasiinwesinunmsdszenald 111 100
Kl (NU Med) dm3udly | naluladfisaiienisu3nen
AU3nw (Wwdlamizmasasunng | malna lisuanadifintu
valU) uasdimiufuediuTnu
(wwidhluuagidmiihfinetuna)
FTUUMSTUUINIININITWANdLaz | funseanuuy 221 99.8
assuguauaniiudmiungu | sumsinuvesilandusiieg 99.3
Alimausznvy muusgleninenisldnu 100

Auanuiiazyinyensussgndld 100
ssuuiemMsyhausudaaiuguaIw | funiseeniuy 167 98.4
wazlasdulsminuanrsninud sy | sunsiauvesilanduniigg 96.7
naugldvuvuensaunsa suuselevdsanisldnu 97.6
szuuilemsvhausudaaiuguam | funseenuuy 3,186 97.8
nsrvaeudeyagunmvesauluguy | Mumsiauvesianduniag 97.4
dwsungueld aa. mulseleviionisldnu 96.4
sruun1siiAUInvImenIsunng | fmussuunislididinm 20 100
dwiuguaeledy drewmalulad | sunslénunazusslenivesszuy 100
lglaunsy PN 100
sEUUNSIAIUInYIMIanIsunne | muszuulidinm 20 100
faeufividaiienisifadelsadae | Funislénuszuy 100
P09 Sanienad AT AU 100

7 : (lwena yileing) (2563)

dalauanuzuazuINIeNITRILT lusuIan

ususssEuUFuLULTiRanlasinsIdeiifegfetu 2 dwufe 1 madeudegiudoya His
8N 9 lsmerua yhbiaanseiideyalse Tamnansunnduaznisansisagu egluseuvatsauysal
vadayamssnviuasdoyadugunindy 4 1MuINSEUY HosXP WAy JHCIS faiiduisdeyatigndudin
wvssulamnnluieueundiadu dwi 2 Aeemsiissuviueundindudmiuynnauilififeades Taun
WIS WeUNE edl. warUszunvy Feasiliinnsdeansiaiy (connectivity) IWagnaiuszansnm

oA B PRI g



16

Faaonndoeiu Sirlak, S., & Muneesawang, P. , 2018 nd1adsarusniulunisdoarsviausiuiu
gyaunngilifvszaunsaluasunmdidenvy

WuduAesduEiUTeuaiou infrastructure yosszuvguan MidudaamsliiAauinnssunis
quagunmdu 4 luswan alushiesslud AudnidelasGuimunszuuiedneiulu 3 wamaditedy
N1SNAABUANYAFIU (proof of concept) waztluuuinislunisidonastauiedrudududely
wvnamsRadInanineasdendelui

nMsWaLNszUUIINeN1sEssiguvesdiaelsa NCD

msuimsguadthsuuiiuguvesdeyasnumaeundinatu  mihilanansadddieyause i
emsunmdlazsauduiinng  feaenndesiumsinwives Thojampa, S, Tejativaddhana, P.,
Narattharaksa, K., & Hantrakul, S., 2019 Inglunaisfidmiitogueniiui sw. idwmihftannsavhmsda
nspsfthefetunsy (protocol) Temsthraudusinssiuusalufi Wy Wueundnduthewa
uiU HbAlc wWisuifisuifuAn Threshold Wisddaduanufnund waslunsdifinadwsanmsiliouiiou
Aound szuvasiifeuustihieduiunsluduneudely oy ssuvdenushlifuueundintures
e Wwhilenaudeinelinwuummdvioddunslimsuwngvidlng  (Telemedicine) wiaiite
suflunsvesdaiierenuunvdiiieites 31 Health service pathway fiangmasdeliAnnssuiuns
vhanlunisuinsitheifiussavnmuassinga

Al 10 wanensiannieddumsihauiiudiluneundindu NU Med Wensdnuimsgiae
LWWNUAA Health service pathway #ildna1alid1esu war it 11 uansfumeunisdanses Covic-
19 shumaweuniindumueidnaas PCC Team uas Usemnvu lneszuvasudanuzaeaiieuiviiu
uazfuuzilunsaidlelimsSeuifisudnaudu HbAlc udhiinund uthilanusod lst vesitae
NCDs feglungusiangn iiliileasmnlumsinauiensquagthelunguilsioly

aam
=)

wihusn  msdiansesgtias NCDs UsyiRmemsunnd s1ededfilae NCDs shwaziBunuassitiay NCDs
Al 10 uanamslaiduitenisdmunsgiiae NCDs rumaueuwalau NU Med Samenunasy
Tiusmsgthelaensdnldiuy “gue NCDs”
i« (wena yedladng) (2563)

//V //{/ FRINVR ﬁm



17

L]

‘.
. R
%

HUDSINA
OoVviD 9

-

2 R ga .
P

wedlesded 0B8RI

a 1 @ . ] a @ Yo
AT 11 uAnsTURBUNMIAANTEY Covid-19 thumaueundiatunueidnan PCC Team uay Ussanwu
1 : (Inena ydladna) (2563)

04@ 3 MINYR 4l



18

UITUIYNTY

Sirilak, S., & Muneesawang, P. (2018). A New Procedure for Advancing Telemedicine Using the
HololLens. IEEE Access, 6, 60224-60233.

ana Augniny, Yszity uiss, 35uns quaseu, aiin wudda, aden uinadnwn, uasad sunseqa
(2019). msdamsisavaenidenausslulssmsunguidsauuuidusulaglinaln wye.
ARDIVEN. Journal of Nursing and Health Sciences, 13(2), 66-76.

Narattharaksa, K., Speece, M., Newton, C., & Bulyalert, D. (2016). Key success factors behind
electronic medical record adoption in Thailand. Journal of health organization and
management.

Thojampa, S., Tejativaddhana, P., Narattharaksa, K., & Hantrakul, S. (2019). The Development of a
Geographic Information System for Improving the Accessibility to Emergency Care for CVD
Patients in Khong Khlung District, Kampaengphet Province, Thailand. Journal of Nursing
and Health Sciences, 13(2), 101-110.

o o 4



19

UNAIUN o
AIUANIARBUUTY ? N1SMNUANINTNITAUTUNAIINIGLIN
28UseAngUURanNNIsINDNISILYSTULUUD T LAzt dUS S5u

% ﬂv NIV %SL%



20

Stick or Carrot? Net Neutrality Regulations in Thailand towards the Basis of Free and Fair

Competition

Abstract

This paper intends to examine whether Net Neutrality (NN) is a legitimate concern in
Thailand. The issue of NN currently plays a major role in debates in many countries, while
simultaneously posing challenges for policymakers. It is expected to become part of the global
mainstream discussion in the near future. Net neutrality has impacts on various aspects of
economics, politics, and society. In addition, the role of NN in telecommunications is of the utmost
concern, especially its role in regulatory frameworks for content providers as it pertains to Over-
the-top (OTT) services, which have been increasing rapidly in recent years. Thus, this topic needs
to be discussed and explored to determine whether NN is appropriate for Thailand, especially in
the field of telecommunication regulations by drawing upon the qualitative research approach to
address the competitive concerns motivating NN rules and the potential impact of the proposed
rules on consumer welfare. Results show that there is significant and growing competition among
Internet Service Providers (ISPs), and that few meaningful competitive problems have been
observed to date. Moreover, the zero-rating practices in Thailand have been generally harmless
to users up to this point. Therefore, it seems that Thailand is better suited to a non-net neutrality
(NNN) scenario, with ex-post or light-touch regulations, until there is compelling rationale
motivating a move to NN as is being recommended by policymakers in Thailand.
Keywords: Net Neutrality, Regulations, Internet Service Providers, Thailand
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1. Introduction

Net neutrality (NN) is regarded as a controversial issue in various debates, with discussions
ranging on whether it is dead or alive, whether it should be adopted or not, and how to apply it
in different contexts. Generally, net neutrality refers to the principle of non-discriminatory
practices applying to internet traffic management. Under NN rules, Internet service providers (ISPs)
must treat all data transmitted on their network equally. The concept of NN has gained attention
over the years among both policymakers and the private sector, specifically in the
telecommunications industry. Net neutrality became a “hot-button issue” after the Federal
Communications Commission (FCC) repealed the NN rule in 2017. The repeal officially took effect
in 2018. The abolishment of the NN rule was proposed by FCC Chairman Ajit Pai, who was
appointed by President Donald Trump. This repeal ended the 2015 Open Internet Order (OIO),
put in place by Barack Obama’s administration. After the cancellation, the FCC imposed the
“Restoring Internet Freedom Order,” which claimed to ensure a free and open internet, both for
consumers and for internet service providers. There were, however, protests both online and
offline to draw attention to the rollback of net neutrality. Nevertheless, after the incident,
controversial questions surrounding NN have arisen, such as its validity, its appropriateness on the
grounds of competition, aspects of consumer welfare, innovation, incentive to investment for
Internet service providers, and even freedom of speech in the country.

To date, Thailand has not applied NN principles in its telecommunications regulations.
Moreover, to the best of the authors’ knowledge, discussion and study regarding this issue are
scarce. Additionally, the recommendation to employ NN principles proposed in the existing
academic studies are in contrast to the intention of the private telecommunication operators.
Studies concerning NN in Thailand generally encourage the adoption of NN rules for a variety of
reasons, including competition, transparency, and consumer protection (e.g. Sirilim, 2014;
Jarintipitak, 2017; Wongprasit, 2017) However, the ISPs seem to disagree with the enactment of
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NN regulations due to an inefficient traffic management system. However, NN and its ramifications
continue to be a pressing topic that is discussed globally. Moreover, NN is expected to be a
challenge for policymakers, including within Thailand, particularly with regards to its relevance to
the regulatory framework for Over-the-top (OTT) services. The first contribution of this paper
intends to ultimately provide a recommendation concerning the appropriateness and embrace
of NN in the Thai context. Additionally, this paper intends to elucidate the general concept of NN
and its relevant legislation. Afterwards, the advantages of NN are discussed in the context of
Thailand, and finally, the action of the Thai government and its policymakers are considered.

The remainder of this article is organized as follows. Section 2 posits the objectives of the
study. Section 3 declares the data and methodology used in the paper. Section 4 explains the
general Concept of NN. Section 5 summarizes the prior studies. Section 6 presents the results,
including experiences in other countries, and examines the appropriateness of NN adoption in
Thailand. Section 7 proposes guidelines for policymakers. Section 8 provides recommendations
for future study. Section 9 presents the paper’s conclusion.

2. Objectives

1. To delineate the existing regulatory framework of NN in Thailand.

2. To elucidate the worldwide experiences of government intervention in NN.

3. To examine the rationale supporting NN in Thailand.

4. To provide guidelines regarding NN for policymakers in Thailand.

3. Data and Methodology

The aim is to achieve the research objectives by examining the current regulatory
framework relating to NN from worldwide experiences, looking for an answer to the question of
whether Thailand should adopt NN regulations. This paper employs a qualitative research
approach, and data collection is based on the documentary method.

Data collection consists of documentary evidence from various sources, including public
documents newspapers, books, and academic papers attained through various publication
databases (i.e., Emeralds, ResearchGate, Elsevier, ThaiLIS), as well as the mobile industry database
known as GSMA. In addition to government papers (laws and regulations on NN and related issues),
data collection comes from organizational documents (reports, strategic plans, minutes of
meeting, charts), mainly from the NBCT and ISPs in Thailand. Data was collected between January
and June 2020.

Data were analyzed through content analysis of the experiences of various countries
globally that have accepted or considered to adopt the principles of NN concepts. Data were
collected and analyzed in order to frame the guidelines for Thailand’s practice of the adoption
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of NN regulations in supporting a free and fair competition basis. The results are presented in
narrative style.
4. Net Neutrality: Definition and Stakeholders in ecosystem

The term Net Neutrality or Network Neutrality was coined by law professor Tim Wu in
2003. He proposed the framework of Network Neutrality on the grounds of the non-discrimination
rule (Wu, 2003). Actually, the NN idea was developed with the concept of an “end-to-end”
approach, encouraging open and free internet access (Kramer et al,, 2013; Audibert & Murray,
2016; Reggiani & Valletti, 2016). With respect to the definition of this term, it is rather broad and
not officially established. In general, the definition is that, “Net neutrality prohibits Internet service
providers from speeding up, slowing down, or blocking Internet traffic based on its source,
ownership, or destination” (Kramer et al,, 2013, p. 796). This definition focuses on the action of
Internet Service Providers (ISPs) and their traffic management practices. Under a strict NN rule,
ISPs cannot take any action on data traffic management. In other words, ISPs are obligated to
bring data from Content Providers (CPs), transmit it on their system, and deliver the content to
users without discrimination. As shown in Figure 1, the ISP acts as an intermediary bringing the
content from CPs to users.

Figure 1: Internet Ecosystem
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The other definition asserts by Hahn & Wallsten (2006, p.1) that “Net neutrality means
that broadband service providers charge consumers only once for Internet access, do not favor
one content provider over another, and do not charge content providers for sending information
over broadband lines to end users”. This definition expands the first by prohibiting charging for
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content providers. Figure 1 shows that users pay the ISPs for internet access via a subscription
fee, while also paying a content access fee to CP B. This is common practice. On the other hand,
users may not have to pay for internet connectivity to enjoy the content of CP A, because the
internet subscription fee is covered by the advertisers. CP B adopts a one-sided business model,
while CP A employs a two-sided pricing model. The business model of CP A is called zero-rating,
which is regarded as a violation of the NN rule. There is a lot of concern and discussion regarding
zero-rating activities. For instance, ISPs may favor one CP who is willing to pay over another CP
that is not. A Paying CP might transmit data to users via a “fast lane” provided by the ISP, resulting
in better service quality and enhanced user experiences. On the other hand, the unpaid CP has
to deliver its content on a “dirt road,” suffering unsatisfied users and resulting in a decline in
customer usage. This situation can lead to several problems, such as unfair competition,
consumer protectionism, and innovation hindrance.

To sum up, the meaning of NN, as asserted by the FCC, can be used to encapsulate the
overall definition of NN. ISPs must be prohibited from: 1) Prioritizing traffic and charging differential
prices based on priority status; 2) Imposing congestion-related charges; 3) Adopting business
models that offer exclusive content or that establish exclusive relationships with particular
content providers; and 4) Charging content providers to access the Internet based on factors other
than the bandwidth supplied (Becker et al., 2010, p. 498). So far, the meaning of NN has been
discussed with respect to how to precisely implement these rules within the regulations of each
country, where the political, economic, and social context are diverse. Many regulators around
the globe continue to debate how to implement these rules. However, many countries have
announced and implemented these rules in their regulations. This information will be specified
in the next section.

5. Literature Review

NN has been discussed in various ways. Several studies have investigated its effect
primarily in order to discover that NN is an important principle for every stakeholder in the industry,
including Internet services providers, content providers, and users. There is no one right answer.
NN and Non-Net Neutrality (NNN) regimes both have tradeoffs. However, by understanding the
results, governments and policymakers can find compelling rationale for maintaining the status
quo or switching to NN, and vice versa.

The studies regarding the ISPs under a NN policy are topics of popular debate about NN.
The common assumption posited is that ISPs will lose their incentive to invest when the NN rule
is applied (Hahn & Wallsten, 2016). The reason put forth for this is that they cannot control the
traffic on the internet. As a result, they become a “dumping pipe” for content providers, meaning

ISPs cannot manage the exaflood of data (the rapidly increasing stream of data transmitted over
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the internet). Moreover, an excess of data causes higher maintenance costs. On the other hand,
without investing in maintenance, the quality of service drops, resulting in customers’ switching
to other providers, especially in such a highly competitive market. This claim was examined to be
true in many cases (e.g. Bourreau et al., 2015). For example, a study found that ISPs’ incentive to
invest is relatively low under NN policies (Bourreau et al., 2015). Another study indicates that ISPs’
incentive to invest depends on the tradeoff between the two sides of the market, those being
the network access fee the users must pay, and the revenue gained on the content providers’
side (Njoroge et al., 2014). One study found that such a claim is true, suggesting that the incentive
to expand the infrastructure of ISPs is higher under NN regulation (Cheng et al., 2011). However,
a counter study found that larger internet capacity leads to a decrease in sale price under a
discriminatory regime (Choi & Kim, 2010). Thus, this common assumption does not hold true in
all cases.

The relationship between NN and CPs is a recurring focal point among NN studies. As the
upstream side of ISPs, CP investment incentive is worth considering. Usually, the studies focusing
on investment incentive of ISPs also weigh CP’s incentive as tradeoffs within NN and NNN. One
study found that the CPs’ incentive to invest decreases under a discriminatory regime because
they are concerned about ISPs’ forfeiture of investment benefits, as well as higher prices (Choi &
Kim, 2010; Njoroge et al., 2014).

Debates over content providers also focus on their innovation. Under a discriminatory
regime, innovation is easily hindered. In that sense, NN is the principle protecting the innovation
at the edge (Reggiani & Valletti, 2016), while at the same time advocating for the development of
innovation (Litan & Singer, 2006). Moreover, abandoning NN might result in a reduction of startups’
capability to compete in the marketplace, resulting in an overall decline in innovation (Guo et al,,
2012; Giles, 2017). However, a study found that NN may delay the development of internet-based
innovation due to insufficient quality of service arrangements (Bauer & Knieps, 2018). To prevent
this outcome, a solution in which differentiation of network services is to be permitted has been
proposed.

To ensure free and fair competition among operators of broadband service, a NN policy is
considered to be a key measure in many countries. However, the effectiveness of adopting a NN
policy is still in question. Anti-NN proponents suggest the answer as to how to maintain a free
and open internet is to allow common benefits to operators and users with no-touch regulation
(Mcgill, 2017). Similarly, Hahn and Wallsten (2006) disagreed with the NN policy, as well as with
price regulation. Instead, they argue, the government should concentrate on creating competition

in the broadband market by liberating additional bandwidth and reducing barriers to entry.
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Likewise, Kotrous (2016) argued that the key to improving consumer welfare is through
deregulation, rather than increased regulation, of broadband providers.

Nowadays, NN topics continue to be the subjects of heated debates. There are no clear-
cut results to say whether NN is a net positive or negative. There are certainly tradeoffs in imposing
this regulation. Rebalancing stakeholders is the work of policymakers and regulators to complete,
and it depends on multitudes of externalities, such as situation, context, competition, demand
for internet, and content. Each case is individual. As for Thailand, there are many considerations
to be made, which will be preliminarily discussed in this paper.

6. Result and Discussion

6.1 Experiences in the adoption of Net Neutrality by country.

Countries adopted NN at different levels of intensity, and with different objectives. The
reasons for adopting NN are mainly to protect users and the internet ecosystem, as stated in
BEREC’s Open Internet Regulation (Regulation (EU) 2015/2120). However, not every country strictly
implemented the rules or found them to be effective for their countries. Some countries adopted
the rules but failed to enforce them, while others follow the rule more closely. A summary of
the NN rules by country is exhibited in Table 1.
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6.2 NN in Thailand Context

Net neutrality in Thailand is not being practiced at present. The National Broadcasting and
Telecommunications Commission (NBTC) - the Thai telecom regulator - does not currently
employ this principle. While they do not have specific rules for traffic management, they do have
standards for ISP quality of service (QoS) for licensees. According to the Notification of the National
Telecommunications Broadcasting and Telecommunications Commission Re: Standard of Service
Quiality for Telecommunications Services B.E. 2562. (2019), the standard was adopted from the
framework of the International Telecommunication Union (ITU), posited in ITU-T E.800 (“Quality
of Service refers to the totality of characteristics of a telecommunications service that bear on its
ability to satisfy stated and implied needs of the user of the service”). Regulations were
established for ISPs to adhere to two main aspects: non-technical and technical parameters. Non-
technical parameters refer to customer services, such as percentage of service installation
completed on or before the date confirmed, number of fault reports per 100 subscribers, and
billing accuracy complaints. Technical parameters require ISPs to conduct QoS measurements,
such as network unavailability cumulative Last Mile Node outage time in a month ratio, Round
Trip Time (RTT), FTP success ratio, and FTP ratio subject to specified data rate (e.g. in 75% of
success before timeout, download speed for 4G must be at least 2.5 Mbps, and 500 kbps for
uploading). The NBTC requires ISPs to measure and regularly submit reports to the NBTC. These
regulations are implemented to assure the quality of services provided to users, as well as
regulate consumer protection.

Although the regulation adopting NN is absent in Thailand, there are some studies
discussing the potential effects of NN on the country. Jarintipitak (2017) concluded that Thailand
should carefully consider a NN policy and its effects in parallel with regulations aimed to motivate
the production of local content in proper proportions. Another positive opinion regarding a NN
policy was proposed by Sirilim (2014), stating that the specific regulation on NN is required to
balance freedom of use and traffic management control with the essential elements of
competition and transparency. In addition, Wongprasit (2017) recommended that a NN measure
should be enacted as a means to protect users of OTT services from the intervention of
broadband operators. A further study conducted by TDRI (2016) also proposed that NN should
be implemented in order to protect freedom of speech and prevent unfair competition. However,
ISPs and mobile network operators (MNOs) expressed opinions regarding NN in discussions
arranged by the Internet Governance Forum (IGF) in 2015, and NBTC in 2017. Their opinions
basically support NN only in terms of consumer protection, but not for traffic management. With
so many suggestions and opinions from stakeholders, it will be the duty of the government to

precisely consider the balance between internet freedom and traffic management control.
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6.3 Decision on Adoption of NN in Thailand

Whether or not to adopt NN remains a challenge for regulators in Thailand. By adopting
guidelines for policy decisions espoused in the literature (e.g., Becker et al,, 2010; Bauer, 2006;
Kramer et al,, 2013), this section intends to examine the claims proposed by proponents of NN
and whether they are appropriate for use in Thailand. Claims are justified on the grounds of fair
competition resulting in consumer welfare. Competition between ISPs and zero-rating practices
are discussed in this section.

Competition among ISPs

Proponents of NN basically worry about competition among ISPs; the ISPs can certainly
exercise monopoly power or anticompetitive practices in the market under an inequitable regime.
These actions can harm consumers (Hahn & Wallsten, 2006). However, this claim seems to deviate
from the reality of the situation in Thailand. As shown in Table 2, indicators reflecting competition
are presented. With respect to the fixed-line internet market, users increased to over 10 million
subscribers in quarter 4 of 2019, with overall revenue reaching over 18 million baht in the same
quarter. Competition indicators suggest that competition is acceptable. The market share of each
provider does not exceed 40%, so none are considered to be a Significant Market Power (SMP),
as defined by the Notification of the National Telecommunications Broadcasting and
Telecommunications Commission Re: Identifying Operators with Significant Market Power in
Telecommunications Market B.E. 2557. (2014). Moreover, the Herfindahl-Hirschman Index (HHI)
decreased during that time from 2,940 to 2,793, meaning that there was an increase in
competition and balance of market share. Although the HHI number was over 1,800, which the
NBTC defines as highly concentrated market, this is quite common in telecommunications market.
In addition, the decreasing average price per month paid by users implies competition within that
market. A totality of all the information illustrated indicates that fixed-line internet market is fairly

competitive.
Table 2: Fixed-line and Mobile Internet Market in Thailand 2017-2019
s Fixéd-Lin‘e ,Intelfnet.'
Oper 2017 2018 2019
Indicator
cuely | Ok |1 ©F2 (| (©F) i (ord || ©FL || ©p2 || Ok |l ©uhf ©xl || e Il @8 | O
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7 38.1|38.0|37.9|38.4)374|376|37.8|37.937.8]|37.7|375|376
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Market ) % % % % % % % % % % % %
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TESY 179 1173|170 | 16.7 | 189 | 181 | 17.5| 172 | 16.7 | 16.2 | 16.1| 16.2
% % % % % % % % % % % %
AWN | 49| 57| 60| 63| 65| 70| 74| 80| 85| 89| 95]|10.3
(AIS) % % % % % % % % % % % %
Other | 57| 55| 54| 53| 51| 51| 50| 49| 49| 47| 46| 4.4
s % % % % % % % % % % % %
i 294 12931292(292}285|285|285|284]283|283]|282|2,79
0 0 9 7 5 4 8 7 8 7 4 3
Monthly
Average
price 617 | 631 | 642 | 641 617 | 619 | 615 | 609 | 596 | 582 | 586 | 588
Per user
(Baht)
Users 7.57 | 7.7918.02|821§873|891|9.08|9.19 | 9.36 | 9.57 | 9.86 10'(1)
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(Million 16,1 | 16,6 | 15,3 | 15,7 | 16,3 | 16,7 | 17,0 | 16,9 | 16,9 | 17,0 | 17,7 | 18,1
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Mobile Internet
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HE) 3,46 | 3,42 | 3,44 |3,48 3,48 |3,48 |3,51|3,53|356|357]3,39]|3,41
2 8 2 0 2 6 3 0 0 0 3 7

Average

price
0.1910.19]0.15|0.14 1 0.14 | 0.15| 0.15| 0.16 | 0.17 | 0.17 | 0.17 | 0.17

Per user

(Baht)
Users 3851394 (40.2 1410420 |426 (433|438 444|451 |457|46.3

Revenue
Mill 2751294 130,2|31,5{326|34,1|34,5|34,8]350(353|44,1|46,6

illion
29 94 32 93 46 88 11 23 51 32 31 98

Baht)

Source: NBTC report in telecommunications market 2017-2019, GSMA, compiled by authors

The indicators in Table 2 show the mobile internet market to be less competitive than
the fixed-line market (Note: the indicators are likely to decrease and fluctuate). Although the
mobile internet market is growing steadily (Srinuan et al., 2012), the competitive level is still fairly
limited. However, it is important to note that, compared to fixed-line internet, mobile internet
usage is less mature, yet it is growing at a much faster rate. Mobile internet usage is seeing four
times the growth rate of fixed-line usage, with revenue from mobile users double that from fixed-
line subscribers.

The National Telecommunications Commission Identified all of the mobile network
providers in Thailand (AIS, True, Dtac, TOT, and CAT) as operators with Significant Market Power
(SMP) in the Order of the National Telecommunications Commission No.32/2553 Re: Identifying
Operators with Significant Market Power in Each Relevant Market and the Operators with Significant
Market Power to comply with Specific Measures B.E. 2553 (2010). With this notification, the actions
of those operators are closely monitored by the NBTC in order to prevent anticompetitive
practices. The operators must comply with specific procedures, such as separating accounts by
type of service, and submitting data and information about services charges and rates to the
commission for supervision. Thus, concern about competition is not a solid assumption motivating
the NN regime in Thailand.

Zero-rating practices in Thailand

In Thailand, zero-rating practices are not prohibited. Santhi’s study (2019) showed that all
of the mobile internet providers with their own networks - AlS, True, and Dtac - offer this type of
service to users. The characteristics of zero-rating can be summarized as follows: 1) Most of the
zero-rating is compiled with popular mobile applications, such as YouTube, LINE, and Facebook.
2) Exclusive content provided by a particular provider is rarely found. Basically, the applications

used by operators in zero-rating programs is also used by other operators. 3) Conditions of use
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are quite restrictive, such caps on as speed, data, and time. 4) ISPs frequently offer data
exemptions on their own applications, such as TruelD by True and AIS Play by AlIS, but they still
have restricted usage. 5) Compared to fixed-line internet services, zero-rating is usually found in
mobile services.

Overall, it can be said that zero-rating service in Thailand is not the main aim of content
providers. Rather, it is considered as a strategy of operators to attract new users. Zero-rating is
used as a “product differentiation” employed by operators to differentiate themselves from their
rivals. It is a characteristic of competition (Eisenach, 2015; Kramer & Peitz, 2018). Allowing ISPs to
offer different packages should positively result in consumer welfare. This ends up being a benefit
for users, because they can choose the most efficient package, assign personal value to each
attribute, and minimize the cost. In addition, these options allow ISPs to observe users’ preference
in the market and modify their services to make the most of the date they collect, along with
innovating new packages and products that better fit the users’ lifestyles.

In summary, competition in the Internet market in Thailand is significantly increasing. The
justification motivating a NN system is not sufficient at this point in time. The rationale for NN as
a driver of competition and consumer welfare is not considered to be solid enough. Moreover,
when weighing other risks, such as decreasing investment incentives, an overly regulated market
negatively resulting in free market, the status quo of current system, NNN is more appropriate for
the time being. For all of the reasons above, ex-post or light-touch regulations should remain in
place until there is compelling evidence to suggest that NN would be better suited to the situation
in Thailand.

7. Policy Implications and Recommendations

With the growth of broadband services, OTT issues became increasingly relevant. Time
Consulting (2016) pointed out that the most important indicator to enact regulation on NN regards
incidents of ISPs managing their own networks to alleviate congestion by blocking or distorting
the quality of data transfer on OTT services. The NBTC should enact and enforce NN laws when
the broadband internet network in Thailand is ready for overall accessibility, known as full
competitive status. As concluded in the last section, ex-post regulation and case-by-case
investigation after complaints are validated is more appropriate.

7.1 Recommendations to the NBTC as the regulatory agent

Before considering on adoption of NN policy, apart from the competition issue discussed
in the previous section, broadband penetration should be the first priority. The digital
infrastructure in Thailand still faces disadvantages in the accessibility rate, with broadband
penetration at 15.10% of the nationwide population and a per household accessibility rate of
47.59% (as of July 29, 2020) This paper agrees with the recommendations of Time
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Consulting(2016) that currently, a policy of NN is not yet necessary; the improvement of internet
access is of greater importance.

Focusing on the Second Broadcasting Master Plan (2019-2023), strategies were formulated
to promote free and fair competition among operators, prevent anti-competitiveness, and aim for
public benefits with liberal access to information on an equal basis. Moreover, to promote
competition in services, right-of-way is a measure to support new operators and startups, as well
as the creation of standards in service quality by setting a mechanism to protect user’s rights in
terms of privacy, personal information protection, denial of service, complaints, and freedom of
choice in services and operators. As pertains to all strategies formulated in the Second
Broadcasting Master Plan, the NBTC plays an important role in regulation setting as the
reconciliation unit between users and operators. Making a decision to regulate is a complex
mission. Decisions should be based on the principles of transparency, objectivity, professionalism,
efficiency, and independence. Moreover, in a fully competitive context, strict regulation seems
unnecessary.

7.2 Recommendations to ensure consumer welfare

Discrimination regarding NN can occur with deregulation, which is why an antitrust
enforcement mechanism provides a better framework for competition than a NN policy (Becker
et.al, 2010). Thailand has promulgated the Antitrust Law, known as the Trade Competitive Act
B.E. 2560 (2017), which states that cartels, price fixing, output limitation, market sharing, and bid
rigging is prohibited and subject to criminal prosecution (Article 54). Furthermore, activities related
to cartels or that limit the competition in the broadband market are considered to be subject to
administrative penalties (Article 50). Criminal punishment is proposed to support trade
competition in an agile and fair environment. Moreover, anticompetitive practices are monitored
by the NBTC under the notification regarding the Identifying Operators with Significant Market
Power in Each Relevant Market and Measures for the Prevention of Monopoly or Unfair
Competition in Telecommunications and Broadcasting Business Act B.E. 2557 (2014). Additionally,
the Consumer Protection Act B.E. 2522 (1979) is one of the most effective legal mechanisms to
protect consumer welfare.

8. Recommendations for Future Research

This paper focuses mainly on the roles and responsibilities of the NBTC. However,
broadband sector management relies on the collaboration among stakeholders of various sectors.
For further study about government issues, a collaborative model between the public and private
sectors is needed. Also, a cross-sector agenda in administration, for example, with the Ministry of

Digital Economy and Society or Ministry of Education and the Ministry of Health should be
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emphasized, in order to drive the improvement of services for increased consumer satisfaction
and to provide better quality of life outcomes.
9. Conclusion

After the repeal of the net neutrality rule in the U.S. in 2017-2018, NN became an even
more controversial topic of debate, marking an increased challenge for governments and
policymakers around the globe, Thailand included. This paper aims to tackle the issue and provide
guidelines regarding the handling of NN for policymakers in Thailand, assessing the
appropriateness of NN within the Thai context in terms of competition associated with consumer
welfare. The motivation to implement NN is posited for varied reasons, one of which is
competition hindrance resulting in declined consumer welfare. Qualitative methodology was
employed on content analysis across primary and secondary data sources. The results indicate
that a hindrance in competition cannot be observed. Moreover, zero-rating practices, which are
considered to be anti-NN, leading to consumer harm, is not as severe as expected by NN
proponents, the reason being that zero-rating programs employed by ISPs and MNOs in Thailand
are only used to attract new customers, not to hide or obscure cooperation between ISPs and
CPs. In addition, the NBTC has established an anti-competition law limiting monopolistic
tendencies of ISPs. The NBTC has also established consumer protection regulations requiring ISPs
to safeguard user benefits. Through all of these considerations, the compelling rationale to switch
to a NN policy is not appropriate for Thailand at the moment. As a recommendation to
policymakers, ex-post or light-touch regulation is preferred. The government does not need to
intervene into the market to over-regulate the current situation and worsen the terms of the free
market. Additionally, antitrust laws are encouraged to be implemented rather than NN, until there
is solid evidence indicating that NN is needed, at which time, if it comes, NN should be carefully
implemented and regulated, with an eye on any changes to the telecommunications industry
and their effect on the future.
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