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anudsananilddmansznudeanuiuaslidiasduseduyana
99Ans Usznd wazszivlan deanunsaadiennudeniglitussuy
WisEgRvegumImaLar sInsImNANAITvewvaluladluye
Advta Telaniznislaufimslevesfiiinainuendseimaiinoudisasd
ANNTUTpULariinNeInlunsIRnIsLALY
nsidsukiudngaiaswgivlml ude Digital Economy Hu
AelAanauInuy wn1sAadufusnUssmaselduiunats nns
nseRuinauansalunisudsturedinglundlan anAumasudn
wazaulaunalumsiann msiaudnenmessyuuyed aglsinny
1oN&lNALUINSBUAUANUNINIELEND RIALTIANUITOLASEUNTDUULAY
fumedusiefumuinmeiiesiinty videanunsaiasunusivet

Tidulenald dewsziibiussimalneaunsainidndyarsugnanda

a

laednafudneninuasiasygialneaziduiasygiafiduindsudiy

winnssu (Value Based Economy) agasfinguiuy
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(5G Technology : lts Costs and Thailand’s Strategic Actions)

VNNA WINTNE
dinnuldnnsensiraviaiieiasugianasdany

" uneuifummiuduivesdidsuuesdunsdeudsmnmsinwides “uumnanadey
Trssasiugusuidvaiietuindou 567 ilesesiunAiuszguanznssumsulsuIon s
sufsuasugiananyTusen (nur) adefl 1/2561 Wletuil 1 nuamius 2561 Aifluiensguued
Hulszenu Aitmuslilassadsiugusuidvasueglumuufifmslasaieiugu dodn
ununu/ldasinissesiumaiaussidesasegianiangiueen (EEC) wagdouniguun3ing
nsznssAdvaiielasugRstardsnuiiulovioissiamsianmalulad 56 eliussmalngle
TUsslovdann 56 fuuasnifieuldfuussmessg Tugfina 9ty msfinnilldgniniauese
mmxﬂﬁmﬂﬁiﬂinﬁ%ﬁﬁuﬁmﬁﬁﬁa fdanssnnsiiaiiowmsugiauasdeudulsesiu detud
6 NINHIAN 2561 smﬂzdgﬂﬁwLauaeiamuzﬂﬁsimmia%ﬁatﬁamwgﬁwazé’mmLm’wwaﬁi
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“5G will transform mobile into a GPT?, ... help spur
a new age of innovation and economic advance.”*
“5G azinUszlavilgegasaussimanaziAsygnalne

Wa §g-tenvu amiisadslnadn ™’

1. agwarAnvia:us:lasuvovinalulad 5G

walulad 56 avilauddselan suvsUsunalvneetiann
Taslawzeegsdasio EEC (Waiasugiafiaunianyueen) figneeniuy
T duwnasughaszaulan “World-Class Economic Zone” 5895UN15
AUDAAMNTTUWOUIAR Y30 11 anamnssulmunevesuseina
doidunalnduiadouiasugialudn 20 Yt aenauluiliesd
seesudenuuaznslidingalvg

walulad 56 w3e 5" Generation fe sruuMsARasUUUlTaNe
Tugadl 5 Feflanuanusalunisdsteyafinimuiiigsgaldisrninszuy
4G° 1A 20 Windd (W38 125 WiTe9 4G 8ALSN) ANEANNNTATENSY
Unamsdadeyafindn 4G 11nndn 100 wihdh sesiu gunsaldeans

Fuuantane 1 augunsalsienisneilawns And1 4G 1nndd 10 winda

® GPT = General Purpose Technology Mg mﬂIuT,aﬁﬁﬁug’]uﬁmmsnﬁﬂﬂa%wiﬂwﬁ
vieuszgndliadhesslomiosnaundvansluaniia wu wdenuleth wdsnuliih wasdumedidn
Jusiu SeuSedlaefideu

* IHS Economics/Technology (2017) “The 5G Economy : How 5G technology will
contribute to the global economy”

R

5 4G w30 4G IMT advanced luildl o 4G International Mobile Telecommunication
Advanced Tng 4G gausn (4G WIMAX) Simnudageansutoyail 128 Mbps luvaeil 4G MM
advanced fimni3ageaniutioyail 1,000 Mbps ¥ie nenanléin 56 wlimmudamiendn 4G
WIMAX 125 111 uag 4G IMT Advanced 20 i1



n

fianuativesmssudseya (atency) Weewn Ae Weenin 1 millisecond
#39AN31 4G 11NN 10 Wi Tuvausifednu Tumangud Tiwaeau
Hounimn leelasenginsauuianlindsuilosnit 4G 89 100 i
Iu‘umzﬁLLumma‘%'aflmﬁaasﬂﬁﬁq 109

wun i 1 Wwnedidyreanalulad 56 (IMT 2020)

Peak data rate User experienced
Gbit/s) data rate
(Mbit/s)

Area traffic capacity

(Mbit/s/sq.m) Spectrum

efficiency

100x o = 500

Network energy
efficiency

Connection density Latency
(devices/sq.km) (ms)

fi1n: Recommendation ITU-R M.2083-0 (09/2015) “IMT Vision — Framework
and overall objectives of the future development of IMT for 2020 and

beyond” agjsgninan1sdnviuare1dazinisilisunia
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wHun Wil 2 srsaguiimnedfguoaalulad 56 (MT 2020)

iy 4G 5G UEIAR
IMT Advanced IMT 2020

1 anuiagegavasmsiudidoya Gigabit per second |1 Gbps 20 Gbps 5G 159071 20 wind
(Peak Data Rate)

2 auamsiuteyalunisld Megabit per second |10 mbps 100 mbps 5G 52091 10 Wi
(User experienced data rate)

3 mwdimsiedeuiivaziudoys km per hours 400 km/h 500 km/h 5G Aind1 1.25 Wi
(Mobility)

4 anugsesTulanumsiudoya Megabit per second [0.1 mbps 10 mbps 5G find1 100 wirda
(Area Traffic Capacity) per square meter

5 mmadvaansiudedeya Millisecond 10 ms <1ms 5G @91 10 Wi
(Latency)

6 SwaugUnsofildionlesde as.nu.  [Devices/sq.km 100,000 1,000,000 5G find1 10 ik
(Connection Density)

7 UssAvsnmeduanuisesiu bit/s/Hz 1X 3X 5G find1 3 Wi
(Spectrum Efficiency)

8 UsznSninvasnslinaseu bit/Joule 1X 100X 5G N3 100 Wiz
(Network Energy Efficiency)

u1: FeuisedaggiPeu 0 IMT 2020

dmsudszlevives 56 awnsaudinisasislselevieendu 3
Uszian Ao 1) ﬂ’lﬁﬁaa’ﬁl%ﬁ’]ﬂﬂ’s’mlﬁ’aq& (Enhanced Mobile
Broadband: eMBB) 2) n15U3n1sAviNuAANa1n (Mission-Critical
Services or Ultra-reliable and Low Latency Mobile Communication :
URLLC) uaz 3) n133835uaunsalinuiuumiata (Massive machine
type communications : mMTC) ﬁ?ﬂié\jﬁﬂﬁ’

1) maﬁamﬂ%mammﬁaga (Enhanced Mobile Broadband)
56 adalselovtidmiunisdeansliansanuifigs Tae 56 Haelvinng
Sudsdayauiunaunnduliedrimndaziiadesnmgs of sl
walulagnimalionasa (Virtual Reality) n15UssyauuuunImaiiousss

(Virtual Meeting) way msauilanfianuazidenadlusgiv 4K {Uusiu
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=

2) MsuimsfivuRanain (Mission-Critical Services) 5G 9%l
unumddnsenisliuinig vienisiefidesdiiadosnimuainissu-ds
foyage nieuinisfiidssdonisiiningagamndainuianainuie
AuaveINIU-detoya 019 Msldmaluladenueudliaudu (Auto-
nomous Vehicles) wagnsldinalulagdiglunisiidanianissnumauld
svozlna nsmuauiueuinieiaiesdnsszozinag (Hudu deaany
Anwana n3oanuadrvasnisfudsdoyafisadsatunfiannsads
HaNsENUADTIn WseAudenivag1unla lee 56 stigliaunse
fu-deteyandralifianmardn uagiiadosnings dmfuuinsiving
HANATe

3) nsdea1sfugUNIaiTILILNIN (Massive machine type
communications) 5G agilunumddnsie nsligunsal indesdlouay
\pSesdnsnafiannsadoansiu-duteya viie gunsal IoT S
Tuswian 017 NMsdlensiesu-dedeyavosgunsal loT Sruauanndmsy
Smart City N13%1gAA1MATINANTNYATLATEAAMNTTUEA LA
gunsaiuazifuweifu-deteya Adedlddruiugunsal loT F1uau

'
[J

wmena nenisinululegrssendandanuuazdisuyuen 1Wusiu
Ty 56 avawsesiumsdeasvesgunsaldiurumnda 1 dugunsal
fan1319ilauns Tuvazifeaduy nisviauasiluliegiadsendn
WﬁdmuLLasﬁﬁunuﬁ’] 3933U Massive machine type communications
AINAT?

dmduununmil 2 1Wunsaguusgloviveamalulad 56 Ussiam

99
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RHUNIWT 3 Uselavuvad 56

(C39)
Vi
e

y s dv o 3 ] © <o — |
msieaslianennanige E Uinnsiivuianain . nsdeasiugUnsaldtuauLn
(Enhanced Mobile Broadband) (Mission-Critical Services) (Massive machine type
communications)
Sudedoyauiunnmnn Fudsdayauiunmuin Fudedoyadmiugunsaisuan
agesaniga uaslliaosnmgs agefiiafivsnings laidrdn avAa Ustndandaany uazdunun
d [— N 2 ~ N 095,
OB Dm 3 2lm &k
< (Umapl == = (( [ 1) 4 A ot
VR 4KVideo  devices Networking Health Autonomouscar RemoteRobot || smart City SmartHome ~ Wearable

1 IUTIUaEIavilag ey

2. msadunisiaAndiuchous:inAinasnu 5G

12
P

Tuvauedl vareussmalulansuisssmelugiiniaedeléli
ANNEIREULAZISIALTUNSTNAIUY 5G 019 LNYA A IAYINNISNAgaUNIA
Ay (Field Trials) Tunulodudngguuniludeununiiusti s
Igvhms Useyanduenad 56 luifeudiquisudil Tneldsutuainnis
Uszuﬂaﬁ' USD$ 3.2 billion (1.0 AU M @ 33Thb/USD) dvsunau
AA 2 923 A (1) 29 3.5 GHz Uszaadiuan 280 MHz uaz (2) 929
28-GHz Useyadiuiu 2,400 MHz waziwSeunsiddanaivdlusud
W.FA. 2562

dmsu Useimmduegseninammaasuniaaundly 16 1ies 939
A3vTindavesdil wasfununisduld 56 Fawdeslud e, 2563
dulaili@yagsenitanisveaeuniaauiy 5G Tusu ASEAN Game lu
WauFMIAL WA, 2561 WATULAEDYTENINNTNAARUNIAHUINLAE

Suldassluiui CyberJava lulnsuna 4 Vi 1Wudu UwuANT 4)
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RAUAINT 4 nsaLilun1sidAgAenU 56 Tuuauszina

2018 2019 “Regulation, licensing

7@° ““”33;?:,“;?;‘;‘,;’;“ Qt : GaldiBawndiug and spectrum policy
fiv - Useyandu will make or break the
Q3/Q4 : nadeuly 16 Wos 5G opportunity”.

The 5G Era by GSMA

& : ASEAN games. |nte||igence.

Q4 : nadaunA§EUId CyberJava Y . i A
SK Telecom 323 “aglduszluuiann 56 vieli Aufuulue

v - o al 55
AUNAIEVYU NIDUIARATAAUAIUG

Q2 : GuldiBawnlad by Th E MA Intelli
Huawei & Globe Telecom. et el ielganes,

frvaulsviedegn ... ?

(1

u: PIUTIWANRANBLRESLAE ﬂaaqmmam%t,l,azt,l,wumu au.nel.

dmdushegramsduiiuem 56 lunivdu wu ivivglsy 3guia
Singe Iedudndudsemaduivedaniudes walulad 56 uasdn
quUsyannd 25 duleus (1,100 &wum 7 44 THB/GBP) dmsunis
ydoy 5G $1uau 6 Tasenns eauayuuinnssuiiieates Tnegdudu
lasan1sazdu JUsenaun1svunnalawasvuIngan (SMEs) a1ty
MsAne wardgunaviesdiu dwiunsvadeuasiiuiinsussgndld (use
cases) 91t wn3eaduldauduiiienisinunsseades (smart farming
with drones) M5l 10T Lilan1s§nuinguIaiitn naenauniia
Usgdnsamnisndnluningeainnssy waznisussendldusslosd

gruguRsAutU [Wusu’

" Department for Digital, Culture, Media & Sport, (10 March 2018) press release. “£25m
for 5G projects on the anniversary of the UK’s Digital Strategy” https://www.gov.uk/
government/news/25m-for-5g-projects-on-the-anniversary-of-the-uks-digital-strategy

¢ Iﬂiﬂm‘smﬁ'%lﬁuqmﬁuu (5G Grant) 1) 5G Rural First 2) 5G Smart Tourism
3) Worcestershire 5G Consortium - Tested and Trials 4) Liverpool 5G Testbed 5) AutoAir
6) 5G Rural Integrated Testbed
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dmSuusesinAanigelusni nsvaasy 56 dlagngduuiEm
WsAunANUsENaUsY AT & T Verizon uag Sprint tng AT & T léi5u
NN INAFeURILAT WA, 2016 dwiuanuiiesiia Kalamazoo §3
Michigan L84 Waco 53 Texas Wagiilod South Bend 53 Indiana lag

a

Jumsneasuluanizenniafiuandneiy veide du 8101ARUILAY

onadeu lneflfsiunnaey Aenguindngunsaliiisates o1d
Ericsson Samsung Nokia ez Qualcomm udu

g3y Sprint IeBunsveseulud 2016 Tuiuflanssaaunelg
THaduaud 73 GHz fmnurdmiudldensnnnit 2 Gops Tnedy
nsuUszaunsalmsltivaluladiadousss (Virtual Reality Streaming)
war N5ULIALe 4K ultra HD d@au Verizon lgvinmsneaeu Tu 11 1o
Tnenssudeyavesilifinnnusminndt 1 Gbps

nsfiegld 56 Sududesiinisdnassaduninuiifiesessu lae
Uszmnanngg TulanwaneUszmalavininisdnass wieditmunsnisdnass
AALAMNTTDITU 5G aukauAIN 4 azdiulddn Heansgeining
LAUIAT @%I¥01009NT Leasull Bnd annnglsy Fu inmald uae
Juu 1fvinsdnass viedidmunenisinassnduaiuisedu 56
B 2 92 16un aduarudlugag (1) Lower bands 3.3 - 4.2 GHz uag
(2) 939 Higher bands 24 - 29 GHz wazamIalugIIANUAdIWS

o = = L o !
nsdnassseiiitnunednassiussauainansld
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LHUATNA 5 N153RassAauANLusard1ruIenIsInassaauanuddnsy 56 Tu
A9USTINA

MNew 5G band

+—= | icensed
+— Unlicensed/shared

+— Existing band

24-28GHz 37-40GHz 64-71GHz
37:376GH;
& G00MHz(205MHz)  25GHz (LTEBAT) | 355:37GHz 37-4.20Hz 5974GHz | 27528.35GHz s B471GHz
- L e - - ——p — > —
- >
31-476GHz
(¢)  COOMHz RSN 35537GHz 275-0835GHz Sileis 64-71GHz
— - R and —>
. 100MHz 34-3.8GHz 5964GHz | 245:27.5GHz
= — — =
o 3438GHz 2%GHz
W s Eats
=) " 3437GHz 26GH:
— -
‘ ' 346-3.8GHz 26GHz
e . PR
‘ ' 36-38GHz 26GHz
& -
' 33-36GHz 48-5GHz 2475:275GHz 37-425GHz
> L g — —
o5 3437GHz 26529.5GHz
e — —
® 3642GHz | 4449GH: 275295GHz
Ar—p — -~
° 343.7GHz 24.2527.5GHz 39GH:
— e PR

fivn: Qualcomm’s presentation on 21 June 2018

3. msaiasrrKavnoduiweosovsu 5G drnsuus:inalng

dwsulszelve Wielwiingld 56 vufudsemedug Tugiinia
Usziiiufiasfinnsan luszesusnifiowsounissesfumsauliidandad
ansnsnagUldssd

3.1 N159RETIAALAINE

5G Wuientu 3G e 4G sndufeindunnuisessu dsmises
donndastiuana Miinsdnasssethvunensinasseaunuidmiy
5G 1Ju 2 ¥29@e (1) Lower bands 3.3 — 4.2 GHz wag (2) %24 Higher
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bands 24 - 29 GHz eglsfiniu nmsdaassrduvestsemalng ans
FilsfsanmmsinassndunnuilutivgiiusesUssmdlnedne enaini
dosafumnudaauluinasgumanaia 019 Mdsdwuazinnsgiundu
Al sy
3.2 ngszdaulnsanuiny
yanINARuANNALEY Maduiumssungsudeusminsauuay
fifeatos farudufufeatuayumainiuves 56 e
(1) mslvluayays (Licensing)
(2) MeFeuselaseinesewinaiu (interconnection)
(3) msslilassasreiiugu (nfrastructure sharing)
3.3 nwalassad1esiuginsauuia
AusEnaunIsAulnsanwIay duindanudiAyegraunly
MsiaL 56 dmiuuszmalng Wesannlugamuitnunlaseaing
fuguiilnsaueyludesding 01
(1) auaziantnsauuAy (Pole/Tower)
(2)
(3)
(@) aedyralewniies (Fiber optics)
)

[

19598878 (Duct)
a

a

avsn1Ininane/souans (Rights of Way)

(5) gunsaiFuInsALIALLAT DU
ogdlsfiny nsasyulassadisiugiuiyaigaindniu 56
fedu mesguasienvu msinssudelunsiauleglivdnnisnisu
HlAssadrsfugu (nfrastructure Sharing) wiioiduntsandunuli

USEA wara1u1saLsInsiinnisisuseleviann 5G6°

? mylmsgiiunulassaienuguinauunauuarnisusgndaannisiuldlasaiaiugiy

InsAuwALsesdu 56 agluide 4 uag 5
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3.4 mssawileatlnddnvesenvunazninig saannsaEtuayY
va93gualusEAumnee

56 anfnUszlevigsgaiilonndguazionsusiuilefueg1dlndda
Inanmasgiunumativayu lilunaneUsziiu 0 weuigdasy Infra-
sharing wlsueduaiudeangszidevluszduviesdulunisvesygyn
Aeads uazandiunsiiedearne Wudu

4. Ms3insKRAUNUInSLASIOWUTIUSOVSU 5G
ansuus:nAlng

fausiin 56 azanunsaafiauszlevdliiugiisateodsunn
oehdlsfiny 56 Sdediafiddyfo dununsiwuilassaiaiugiuues
mMs1gsnuiiAades Lesen 56 fmslinduauiiigann dazds
Fyanaldlusseslndinlisndudeddiadyarasiviuann wiouis
wialulagnisdsdy ey e%éqﬁﬁiﬂﬂ?j’aiwqwm%uim McKinsey
(2018 a) lsUszanaumsidunuves 56 avganitdunues 4G 9 60%
219 300% %uﬁ’uﬂ%mmmwmaﬁwaqmﬂ%’%’aaa Fauanshunaunni 6
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WA 6 Uszunaunisalganelunisiaiul 56 Winaduann 4G

A ) )
TN * Scenarios consider costs
; .l associated with legacy
o B network evelution,

e *v small-cell densification,
. Y and the addition of a 5G
macro layer

* Scenarios:
(A) 25% data growth
(B) 35% data growth
(C) 50% data growth

2018 2019 2020 2021 2022 2023 2024 2025

fiun: McKinsey (2018 a) “The road to 5G: The inevitable growth of
infrastructure cost” by Ferry Grijpink, Alexandre Ménard, Halldor Sigurdsson,

and Nemanja Vucevic

dmsudseinalve vsEninsauwaundnvesing 2 518 leving
Uszyandumnuisesiu 4G Tud wea. 2559 uazuilsuienldnauainmd
59950 4G Tunans¥ w.a. 2561 ansgiawialvsauunau azmulainnis
Guld a6 veslnessogluradudu dufunisasmuuenslasaadisiiugiu
wselATIENIALUIANTRISY 4G Tulaqiudsiaddddudnuin

Lﬁaﬁmszmmmiﬁuamu (Capital Expenditure) hagsuatiunig
(Operating Expenditure) ﬁm%’uimqa%’wﬁugm‘imﬂmmﬂmm%’u 5G
AdsulasiuTindeyanasUszuinnis n13aevusesiy 3G wag 4G
Tutas¥ wa. 2556 - 2561 (LildldRuasusesiuianz 4G 1desan

llgnansaneniuaamuues 3G uag 4G) lnpasulanall
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1) UssnainsRuamusiauaniun1siulvsauuauees 3 usem
Wisruwnumdnvesine Tnswdsves 3 U3em T w.a. 2556 — 2561 [u
asusmsuiiumiulassadsfiuguinsauue egfiads 19,500
FuUm — 42,000 EuU/Al (Wunnd 7)

2) Ruamusulnsanwauves 3 usenlnsauwiauvanvesing
Tnenui Tnewadewes 3 USew O wA. 2556 — 2561 agj‘ﬁlmﬁ'a 16,900
FUUM — 36,600 S/ (WHun il 8) ua

3) SUANTEUNSIUINSANUIANUBY 3 USENINSANUIAUaNTelng
Tnonui Tnewdsves 3 USEM U wA. 2556 — 2561 agjﬁm?{a 2,700
FUUM - 5,800 /D (WHunwi 9)

WHUATWA 7 Uszuianisaunusinainnisaaululassadnanugiusiuee
ANDUNTUVBIUSININTANUNAN 3 S1evanvading U w.a. 2556 — 2561
@)

2556 2557 2558 2559 2560 2561 iy 60
UIem 1 32,729 41,651 36,800 46,000 51,750 43,700 | 42,105
UM 2 16,560 16,100 23,254 23,000 18,975 18,975 | 19,477
UM 3 14,336 17,825 20,700 25,433 24,764 24,764 | 21,304

un: gguTIvTmdoyauaylssanums (Usenvneis vivnlnsauuinuvanves
Useinelng)
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WRUAINA 8 Uszuaunisiiuasnululassasisnugiuvesuseninsauuiay
3 snevianvesing U w.a. 2556 - 2561 (Mg duun)”

2556 2557 2558 2559 2560 2561 \afy 67
VST 1 28,460 36,218 32,000 40,000 45,000 38,000 | 36,613
UM 2 14,400 14,000 20,221 20,000 16,500 16,500 | 16,937
U 3 12,466 15,500 18,000 22,116 21,534 21,534 | 18,525

fn: glgusuTndeyauavdszanums (Uisnmneis Uivnlnsauunumanves
Uszinelng)

WHUAINT 9 Uszanauniseuaniiun1siiieidesiulaseasanugiuvesusem
Insauunay 3 s1evdnvedling Y wa. 2556 — 2561 (e a1uum)

2013 2014 2015 2016 2017 2018 1ady 67
UIEm 1 4,269 5,433 4,800 6,000 6,750 5,700 5,492
VSN 2 2,160 2,100 3,033 3,000 2,475 2,475 2,541
U3Em 3 1,870 2,325 2,700 3,317 3,230 3,230 2,779

r

1 gpulsznamMseusliunsidesay 15 vealuamululaseasieiugiu

McKinsey (2018a) lsszanaunsdunu 56 10u 3 nsdl fio nsdii
nslideyaveneiilag 25% 35% way 50% funy 5G awilu 60%

110% Wag 300% Veaiunu 4G mua1diu (@wsunsalussmelng 16k

0 fWguriunindeyannvateunas MaarnnisaeunulagnsnuIEvivsauuag 3 s1ewdn

wagtoyaandnransuvas Tnedeyatuamululassairsiugulnsaunautl sugunsaideans
Tnseanaufiiiendes il doyaildivesusazuidnasiamuuanisiuionin vieuien
liansnsausniuamululassdnensannauesnin uwiduasuillfanduiuamuriomaves
U finmduamuinunetmsditinaude venaniddl 1 vidn Aldgunuumaiuuandng
1U Tngldnesmuitugulunisasulassadisiugiu 9ndu Uisminislilassadsiugiu
fanan \dudu
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AMUTINUAIUNNT 3G aw 4G YT .. 2013 - 2018 aUseNaunIs
ATUIY)
Adgulauszuianisiuamusinsuaniinisdmivlaseaing

HugulnsAuuIANTesu 56 dusulszmalng legldudnnisaunis

Anw1ves McKinsey waadunu 3 usen lunisiludivedlassadng

e

flugnu (Total Cost of Ownership) 13U 5G vosUszimelneazeg

1.1 uauduum 89 5.4 uauduumdeuie asueunwd 10
dmiuuszmalne nsdiinislideyaveneilas 25% (nsdien)

funu 56 axAnudu 60% 104 4G nsdlifuyulunadudwedassat

(%

WUgIWREN 1.1 LAUATUUIM MUUNUAING 10

WHUAIWI 10 Uszananisiuasmulazsudiiunsineitesiulaseasieinugiu
YosuTEninsauuwa 3 Mendnvedlvesesiu 56 (Me: a1uum)

3G/4G | 5Gnsdl | 5G nsdl | 5G N3l
6T | dunuiiity | duyuiy | duvuim

60% 110% 300%
TN 1 294,735 176,841 324,208 884,204
UM 2 116,864 70,118 128,551 350,592
UM 3 127,822 76,693 140,604 383,466

iy 3 U3t 179,807 107,884 197,788 539,421

ziiuladn dunuvesuTevinsauuiaulunisiauilasaadg
dil L T U U =) 1 = U
NugIuseesu 56 awnn mnldiin1sndndunsetiemasanninsy
wazusarUIENInsuenAliung Mafntuves 56 Aagartesnluuin

wieenintulundinliaunseaiUslevigaealiiulssmalngla
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5. ms3iasKiuonmomssouizlasoagowugiuiwe
sovsu 5G ansuus:inAlng

delinsiaun 56 1Anduld egeiiuszansain McKinsey
(2018b) Wuugililinssulilaseadrefiugnu (nfrastructure Sharing)
wagldvhmsuszanansin msdszndaannshidlilasaseiugiuas
aeninFesag 40 (il 11)

WHUAWT 11 Uszananisusesndnainnissinldlasadienugiu

Network sharing can reduce 5G cost by more than 40 percent.

Access network TCO' evolution’
Indexed . 5G macro layer . Additional macro sites

- Small cell . Current spend practice®

2018E 2025 2025
standalone with network sharing

Network sharing is a lever that can reduce ~40% of the cost of 5G-related access-network

domains (small cells and 5G macro layer)
87: McKinsey (2018 a) “The road to 5G: The inevitable growth of infrastructure
cost” by Ferry Grijpink, Alexandre Ménard, Halldor Sigurdsson, and Nemanja

Vucevic
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NMTIATIENVRIITEUNUI1 YgymidrAguesnisiin 56 Tu
Insanandunuiigereslasadieiiugiufisesiu 56 (@udertunanss
waluladlum) Tasuseidiud dunulassadaiugiy 56 dwiuniadu
WIYBITEUVILGNNTT 1 UAUAIUUM Uagyin 3 uSEnlnsauuiay
nénsulilasadsiiugiuazannsaanailddeliissma Tdunnnd 1.3
wauduum (wdnniseuauanan McKinsey 2018) wnunwii 12

WHUATNT 12 Uszanaunissiuudmsu 56 waznsusendnannnssiulilaseasng
wuguvedlvey

Usymvas 5G

60% - 300%
Total Cost of Ownership
on top of 4G McKinsey (2018)

40% Uszndn
>1 Leu au.
InfraSharing

1 flguUsEaun1Insil data growth 25% siel uaxdl 3 US¥MlnsauuAu
sulldlaseasianugiu asaunsaantuamularsuaniiun1siineates (Capext
Opex) 53A71 1.3 WaUA UM

wnunInd 13 18ulasesdne 56 ludruvenarinsauwiauivg
(MacroCell/Tower) wagig1gay (Microcell/Pole) lagndnnisian
Insauuaslngazivuinlvguazas T msusudsdyarunduniud
Tutadl #1nn Se Lower bands Wy ¥23aud 3.3 — 4.2 GHz Feadu
anansaiunslalnanin luvasfiendosasilvundanthiivdniosossu
aduluanIAgINGY 930 Higher bands 1y $29A WA 24 - 29 GHz
FanaumuaTsHavannsaAunsldsTaymadun



26

waunIWg 13 lasstne 56 Tudruwvsaarinsauuiaulig (MacroCell) waziaeoy
(Microcell)

[(@11D)) g

Mictocell

misulilasaiiugivamnsavilalunategiuuy af weunw
7 14 1Wulpssdne 56 ludiuvesansoinia (antenna) wazgunsal
dsdyayas (transmission) wansdusdegrs n1ssanldnsnennsves

3 USENINSANUNAY
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WHUAWI 14 1Asadng 5G ludivesaneeinie (Antenna) wazaunsaldadayayn
(Transmission) A18819 N155WNSNEINT VB9 3 USENINTANUIAL

Operator A Operator A

Operator B
Operator B

== Operator C Core Network

3 = s
Transmission \ Transmission
(OTN) (OTN)
\< Operator C

\@E
ransmission

(OTN)

f1: MnenasUszneumMvnzedu d1inau nanty. waslenu gz uTEm
InsANWIANTIENANYRIUTEIMNA Walui 2 nIngiax 2561

dwiuuumemssalilasseiatugulifivaesiuuy muusuan
7i 15 madenlunsiannlasiadisiugiusesiu 56 Tasnslinsie
fortoidevosusazmadonagUlasd"

1) nsallifigldusnsnanamilovluilegiu Jsdawaliinnis
amuindou lifiuszAndnm adennuggmuasugiaveslseine
Tuyarigs uenantusssngedinsnoainsdieasreiudeoulsiaes

"Pumsiesziludewulaedifeu neguuuuidl ¢ juuuy Wunisagdiiieliiuninsu

agelsfiny sUnuvevzdunisnaunay vise unn1eNTiendIoe19TuIN
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2) nsalliusN1snanaduniALany

v
a

£ 74

Jof

(1) ann1sasuEIdou

2) andunulvusemelunsimunlasiasieiiugu

(3) wadamaiansliuselevd 56 uastielvinsounquunsvialy
Turant1e hdaldisina

;24 =

Joide

(1) olidunanawiniicas mnilunsamulaeussvinseuuay
AN WALLUIVID AU BN ULl

3) nsﬁpﬂﬁu‘%msnmmﬂuma%’g

Y

Jof

(1) annsaevuggou

) ansuyulivszmalunsiaulaseasieiugiy

(3) wadamafianislivselevd 56 wavdielinsaunquunsviany
Turant1e yhdeldisana

;24 =

Joide

(1) o1alifivszAnsnminiians a1ndedndnlunungseileu
VOINASY

4) nsalgusnisnanadunissiuasuveiniasg-tonyu

v
a

Uof

(1) annsasusdou

@ ansunulissmdlunsimulassaiisiugi

(3) wadamafianisliUselewd 56 wavdielinsaunquunsviaty
Tursnie Mdsleidand

Yol

9193281 UNMTNAATI LI NTENeITeINTY
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WHUNINT 15 madenlunisinuilaseasneiugIusessu 56

sUuuulunsWan 5G Infrastructure

Laigiglusmsnans
wiloutlaglu

v =

dad

1. audideu
laifiuszansnn

2. 5n neddeiudeu

wliuimsnans
ANy
(eg. passive)

glusnisnans
21A3g
(eg. passive)

HLAUIN1SNAaNe

u

NATF-LoNYY
Sharing Cost
(eg. passive)

o _ o

m v
1. ann1sasyugdou
2. andunulivszna
3. 159M134in 5G

ik}
1. 91alailunans

e
)3

B!
1. ann1saausdou
2. andunulivszna
3. 159M1siin 56
Ugyun

1. laifiusz@nsaw
winfinas

v _ =

m ¥

1. annsasyugndau

2. ansunulivszma

3. 159n1910A 5G

Uoywn

1. 219azenlun1InIgn
saunvangey

731 NBNEISUIENBUMNTMITENU F1UNU NENY. LATLENTU IAYRNIZUIEN
InspunauTevianvesseme Weluil 2 nsngiau 2561 Iavilaediley

6. 1uononissovsu 5G
ansuus:inAlinalaaiawl:ansu EEC

1 = U a 1 a % 1

WulhginunatgUsginalugiiaig neulianislyd 5G aens
LNINANY AFTUNNSABIUNTT 5 1509LUSEEEUSN AT

6.1 NSNAFDUNIAFUIY 5G

ANSNAFDUNISTI 5G LRgLRNIZAIAEUINNI D LUNUNASe (Field
Trials) azdimrnudrAguin Wesannluldazlssina an1nuInaou

a ) a a e ] a o v

filenA M3dnassrduaud gunalieans TiuianIiieuildiiaaiy
wWANEIAY Nsnagaunraudildun1sialantanianaia Tiaiunse
Souianumnnzan Suneenudulildesnisii 56 unldneuiinis
YENALLMNINBLY AUSULUINIINISNAABUNAEUNNAILNTONINTAUN
dy cl' d' I dy d' [ 1 gdy [
Ui EEC Nazidununsessugnaivnssuiiouinnadivg visindnns

o

VOININAGOU AT
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(1) vhmsnaseumeaauslufiuiifingauly EEC uay Smart
Cities 0171 fiufiviiFeuilosiver viefiufindanida uenani aasd
nMadsunsdulassaisiugundueed ngnusikazdug 5093y
5G Mg

(2 wdnmslumsiam 56 msduaiumstulilassaiaiugiu
(Infrastructure Sharing) AMNNsAN¥FTINIaMmUTALISzULTATIIE
5895V 5G wiyadgenn W @ lnsauuiay aanduazgunsal
MINa17 McKinsey (2018) lausziiiudnnisasyuiauwn 56 (lisauen
AAuANd) szdediiiuguiindu 60% - 300% vouiudlidmiu 4G

a

fAdouldianeid masalilasehsiiugiuioannsamusidouds
gl seimaAUsendnRulauINNIMaNSIUUIN Y LaZsINITRML
5G maemIuiun1sAseUARNATUINsuAs T ssrsuldunndy
sutalinudusznaunsTnsauueuuasmeluladfivainuang

(3) nsantapnguassauazngsdoudu wu ngsudevlusedu
viosdulunsveeygnneairsantil msneadauazduiunisiiieidos
e 9 Husu

6.2 MaATENInFTARUAILA

56 Wuifeaiu 36 vive 4G Sududedindunruisesiu demisay
aenpdesfiuaina nswisnaduaudzuunly 2 Pranarfiddnyde
INTNAEDU (W39 pre-commercial) way BIUTINIAYE (commercial)
ogalsfinnu msdnassrduvessemalng asddefeaniwnisdnass
pAuaudludagiuressemelnedne uonani desadunnudaioy

v

Tugnsgrumanailn 019 AMdsdazInsgIUAaUAIND Wusu

2518a818nNSIASIEALUEILT 4 uay 5
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6.3 mawIsudavinulsvnesauiesuiuusanguane ngssdeu

uanNAALANELE madiumsiuuleuty ngving nnssdeu
Judsdfueenissesiu 56 lnganunsouvadu 2 ngu il

(1) sungrne ngssdeumulnsaunay 019 1) mshilueyges
(Licensing) 2) m3dewstelasetnesywineii (Interconnection) 3) N334
"Lsﬁmaa%’wﬁugm (Infrastructure sharing) 1UuAw

(2) duulevisduaiy wazngsudeudug 01f uleurwduady
Infra-sharing Wlguny

duaduFosngsedouluseduriesivlunsvosugnneasns ns
uilungazdevluseduiesiuifiosesiulassadisfiugiu 56 waznis
sufiunsiiiedesine Mieades Wudy

6.4 myiwileagnslndavasniaguazionvunazizulaeiia

nalndfyflazasrauszlovigagnan 56 Wiuszmalny Aoniw
FudevesnIATglazionyy wazAITinIsseiunislaes)

6.5 Msdnvinagns wasunusuiieados

flo991n 56 \Humaluladluy uazdilifunsgrunarsiiveusu
\Wunnsinld nasmaudseglusverEudu Yssloviuaznisuszendld
g delianansoaanlddaau gunsalsesiudunulifiniendi
151A18907n N1SANTUN1IA9Y ﬁsum%%aﬁaﬂizﬂaumsﬁm%u%
o1azsilAiAnnadels Femsiinisiiesest fnw wiefudiiisddes
naenaudnvinagnsuazuauusesdy eliiiuiianisweaszina
Tudest eddlsfinm unusnen fifendes FosflenuBaneu Jiuasls
MINADIUNTO]

dwdu M3l 56 vasuszmelnslasiialuasasdliunain
iosnmalulad 56 egflustezusn (pre-commercial) Sslsiffunnsgu

#1NAATBUARUYNATU (W INTTINANAMAMEBYRDNUN) UazdlAuYUNas



wnlaglanignsiluglausnuesnisin 56 wnldlulan egrelsiniu
szoznadululddmsu 56 luusenalve wdwnnisvinisvaaeu
aaaunlud na. 2561 - 2562 ulddeyafinerfivwds Tl w.e.
2563 - 2564 anariinsBunsuvuSinluiuithsesdmuUssme

v

ng g3 Timeline Mdulule Tl

WNUATWT 16 5G Timeline Adululgdmsusemelng

2561 2562 229%) 2564

S e e g N
EEC 5G nagay EEC 5G nadau EEC Latdannaive LIULYINUYEY
g N
- AnugagefyHenvu - anuggleis+Heny - Az uiledgonuu »ﬂmm%@ugasﬁimp{m
nagouluiiuil EEC m@uiiuwuvaqumm Gunsliigawidled T Gurntisariig b
- Infrasharing 1Wa¥u - AFBULATIETINNUGIY Wuminged , G @ =
i - = ¥ - 19U
wialulad {madeu dagsaieiugiunieulu ageasaitugrundoslu
Nui 3o WA
[ [ — [ ——

Javilaggleu USuugaanenansiduseneumsussyunuenssy
nsRdvaLiialAsusRanazdanuuiend Taeidu Timeline 1oy a19
wiinsUuAsunununga

Tagaguuseimanngg nnaudsdunisdnnalulad 56 uld
Usgloni sauviavaneUszmalugfinng slosiioes 56 funn o7
soafunsldwmaluladniniaiiouass (Virtual Reality) s995uULilodiay
gRAMNTILUIaUNAR S833UgUnTaldeans viegunsal 10T $1uau
ummaluragfidunundsnus nsldmaluladeusudliaudy
(Autonomous vehicles) msldinalulagdiglunisiidanianissnu
aultszerlnafivadanuiianainvesnsiu-dueya 1Judu Ay
Jufinaadn 56 azdemaliiiauianssulusie gsnalude TERTARGR
8nann agnalsianu wmalulad 56 aglussesusn deifiunmsguaina
AsaUARUNNGIL wazliduyuiigenn Jedmiuussmdlneiialiie
Uszleanigedn nnsguazianvunisiinssiulieagilnadauazlneisa
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5

(7%

M3, alg 519W8Y wazueauaINgy Jull
drtinauuleuenasensmansnIsA NsEnTEINIaivd

“Disrupt or be disrupted Lﬂﬁau%%gmﬂ?ﬂlau” doudunai
mmm:uﬁ’ufmmmaqaﬁﬂuﬂmﬁ’uﬁﬂuﬁqm Lﬁaqmﬂﬂqﬂi’uﬁ 155f9
natguifeslnfad LﬁaamﬂamWﬂmLsdasﬂ’uﬁQasﬁu Warn19lINn
uwnuivesgudlaiiueslsiviu dufemaluladidvia fedreiidiulndmiign
Aan1sUafiasvasiumUanluansgaiuing Srueuaniusunfanii 28
378 87 Macy’s Toy R Us, JC Penny, Sears Way KMart fosUnanuias
117731 5,000 @191tul w.A. 2560 wazAInN1saiinan 2500 @v1aEned
Unsnadlut w.a. 2561

Tuanuiduazwds wsughalandnisiauinisuinasnnnga
ynafe Tutanamaefuliiiu syudsldaadumaluladaingg
wagldSsassrdanoatrsilnglnednsuardsssAugiuasunuasdin
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anufueglininineg egnslsinmiasugialanifisdinminsvened
og1afnnsglanludas 200 Vikuand wdwinnsujifenamnssu
a7l 1 \dlormssuil 18 ¥y Sn1sufTRenamnss (R: Industrial
Revolution) Bnvaneads aufsigtudunsuffenamnssundsd o
Jugafiasughalanifimuinisegnsinnselanggnogidliineysing
wnrlou ednmiifieundsie Tugailnsdnviaunsnlnusssuniings
nsUszanateyaainingietaeuianeslugal a.m 1980s &4 4 i
uenandl lugail doyafiuywdisairsdunnlutvaestTvsinaann
Toyavamuafignasrsnluofiniomun’

ognslsfinny winudr maluladadvialilvGesn 1Wosnnis
Anfulaziaumaluladddvia walulafasaumauaynsdeas was
weluladreufimes intuinuiuuds uinnuddyveanaluladinaa
IfduTuegnsliinsusinguineuluganisufiigaamnssundsi a
3 Fourth Industrial Revolution Mfmalulad@dvalnaunaiy
Uszynaldaieiuagranauniuiumealulagnionin (Physical) way

a

FINN (Biological) viaefiSeni Cyber Physical System lagdlinalulag
Avaliugadenleauarinansgland dny Janansenuazuansisiunig
UifRgnamnssuadedl 3 dudugefimaluladreufinmesuazszuy
Faluf@miauueniumaluladusziandu Tu 3 sy léud 1) 59189
FeaziinnisiUAsuuUased1ssInsmiga (exponential) 2) 29031
ATOUARNNNUTELANAUALAZUINNT way 3) 18938UU Tsnsounqy
ynnIAdILLAESEUUNMIALIuUTsdALTae FanisUBsundas
waniifudsilineifatuandey dsddyiianfenanienusuduiie
saﬁummﬂ%uuﬂmﬁﬁwé’qma’[mmﬁuﬂamagjmauﬁ

' JP Morgan (2017) Disrupted or Be Disrupted
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unauiilinguszasALiieafuneunngnisal wansenu uazAy

a aa o

“VI'WHEJ?JENLﬂi‘lﬂ%ﬂ%ﬂ%ﬁ/}a@@Lﬂi‘b‘%ﬂﬁ]ﬂ?iﬂ?ﬂ@ﬁl%ﬂ Tagludiuusnay

<9

adueiaasugiandviafeozls TiTauwnisluedls dwuil 2 avneds
NIRUINANTINAVINITAATA duit 3 asungIwuunsiAsuLUasly
INNSHNUNVNALULATRIYIA dIUN 4 BSUNENanIENUTBLNALULAE

N amameﬂamimmumLUasJu’mmimLuummt,aymﬂi ARAY,

QN pol)

sAveselngmal dwd 5 nanfsanuiimevedasugia
ARvatuaIuay lowa Aungseileu ANNmEeNET kasAIUNITHRIL
MinwekazninegInsuywd wazdianieaslinmvesuiuleviguas

gnsmansiiesesiulasugiafdviaveding

1. IAsupNoadnafoo:ls

MUTEIUVDINTENT AT ALNBLATYFALALAIAY LATYFNANTIA

=2 a Y PORY = = =
mneds iesugiakavdiauildinalulagansaumanaznisdoans (Mse
= ! Aaa o - Y o o < o o g o
Seniunelulagfdviameliviugaade) Wunalndrdgylunisduinfou
N15U3UnTEUIUMIHAR N13AHugIAa N1SA1 N15UINNT ASANY
NIENBITUEY NITUSITIIVNSUHUAY TINAINTTUNUATEIN AL
d1ANBUT NAWAADNITHAILINIWATYFAY NITWAUIANNINTTIAVDS

AUlUAIAY WALNITINIUNLALTY

¥
aa v A

fatu Tugaueswgianaiall weluladadviadodunalnfiugiulu
nMsfuindeuszuuiAsugia MAnnsuasusufumaluladiudug
Andusungunaluladivdsulanluganisufjifgaamnssunsedl 4
Toun wmalulaga1ufdia (Digital) n1eaIw (Physical) wazdanin
(Biological) fagudi 1.1 1¢un

1.1 @uAINa (Digital) 919 IOT (Internet of Things), High Speed

Internet (5G), Big Data, Cloud Computing, Al (Artificial Intelligence),
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Digital Platform, E-Commerce/E-Marketplace, Blockchain, Digital
Currency, Fintech, E-Banking, E-Payment, Search Engine, Social
Media, Network & Sharing Economy n13uf)ifmalulagaavia (digital
transformation) ﬁmﬂuazwmﬁamwjﬂmﬂéﬂ (internet of things:
0T) Anannsiynasgnidenlesdnginsednedumesidn dadululd
nnMsiiduweuazgunsalifendeiisiangnasnn

1.2 #runiean (Physical) 919 1) Yusuddaaiey Adian
yhamflunmeuimstasinunsiiniy (uenuieannirgaamings) was
a1n3nfn warsuinuantaesinunsdnieyaunima (artificial
intelligence) 2) srUUNSHRUNANR (additive manufacturing or 3D
Printing) 3) enueuAliAudy uag 4) Tanlsl (new materials) Wy a9
wilu nefly @enumuiitemidserneuviniy Faunesnddunuangsd
fa 1 & wilianuudeussgendundnndnfifidhmiineinfua 200 wh
uennidaiinnuBangugs dmdnivnnn wasfteuasiusda saveds
aufeunarlifiladuednsd) way 5) gunsnidaaies (Smart
devices)

1.3 a1ud1a1n (Biological) 919 Genetic Engineering, Bio-
informatics, Synthetic Biology, Personalized Medicine, Regenerative
Medicine & Tissue Engineering, Neurotechnology Faflusslemiumena
AEN1AUTNITHAEAIANITNYAT TuN155nulsARnranIsiugnITUmIee)

L2 )

NsKEREN N5¥Eande N15EADILDIMST TINNINTHAINUTAR TLaENY

]
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Source The Fourth Industrial Revolution (2016) by Klaus Schwab, The Future of Technology: Ufporlum'tes for ASEAN

in the Digital Economy by Sarah Box and Javier Lopez-Gonzalez, MsTiAsIsFuasUss 318 LAY duR

UM 1.1 anundumalulagiudeulan

2. misiiyoUs:iNnnyovssnoadna

Y [

SAARINALNAUINTDEN9MADLLUBY MIUNISTHAIUIVBUNALULAE

=N

Adaninnined1esinga Tnegsiafdvia (Digital Business) luge
wswgRalvalil anunsagnuusliilu 4 nqu’ dsgud 2.1 loun Adviadlifie

(Digital Media) N15AA

Ja (Digital Trade) Adviawwesia (Digital
Service) war §303AaaUY (Others) lntluudazUszinniinisuus
sUnuUgsRveenmudnuzuay IngUssasinslinu feolull

2.1 Adviadfiiie (Digital Media) 1Judenisdefifiinasinen
Fomnu n31iin amedeulm uazidssnds suuuulngedemalulad
AuRs AT uReufitneuarnsdoasniseeulatl luna
qﬁ%ﬁaﬁwmsﬁwwwzﬁ%é@Lﬁﬂmaﬁﬂémaaqsﬁmwaa 1590 MEUAS uae

e-Movie finmsiaulsetnasatiios Usenauluaie

5 d - A e o dd W o s anw o o
fun: Tassamsfnwiiieusuusaasimungnefiiisadesiugsioniva lneddnauulewvis
uazeNsANansNIIAN aiuuinedomalulanszaeundnsuys
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E -Payment

W Ercrey .—r Q Rush Bike

E-| Loqlsln:s
O | hH penguin
E-Leaming Digital Digital p I SAWADEE com

Media Trade
[E-Booking

e Dig_ital Jsr/Jﬁ:\: +
L3 Business SiP
._l_. E-Insurance Digital E- “-mpomnn
e[ *  EBankinga SAUED i i m ‘ ........

rﬁyal ka nz o Investment
[ +_| X%

— @“‘ . o
\ 4 @ Free Intemet ::::':_!{"‘ sk:::wg
L% S @ -

a

5UM 2.1 MsudsUszinngsnanavia

E-Marketplace l : l
=8

LALAMOVF

(Digital Business)

1) Social Media: dodsnuesulaiifinismevausmisdany
Tavanefianie lngruiadedngdumesiin fegradu facebook,
Twitter, Instagram, Line e Skype Hudy

2) E-Entertainment: L#a951uAIaADUIUARAINNAE
sUsuURINNERRDUmILA TSN ueSeTeBumesiin Wy YouTube,
JOOX, iTunes, Line TV wagsnuoaubay 1usu

3) E-Learning: M33uiuugmumalulad danseungaisnis
Sgudanvatgguuuu o1y MsiSeuiuuneuiaines (Computer-
Based Learning) msﬁaui’uuﬁﬂ%ﬁ (Web-Based Learning) #e4i38u
L@dlauase (Virtual Classrooms) LazAINNTINADAUNIUTZUUATYIA
(Digital Collaboration) tJugu

2.2 A3awsa (Digital Trade) tunisinenaluladfiva
dranldifiedfinuszaninm anuazainauie wazdesnanielenia
yen13én Teguuuugsiafifintulusatn e-Commerce vadlneanilug)

svoglugUiuures B2B Tyarnatandivddiannsedndlvelul 2018
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fyarnasda 2.8 dmduum @ ddnnuiaugsnssudinnseniind)

v

IngagRasauneeniu 2 dumndne ail
1) Goods n3an1sAAINAlUFULUUYBINITHINBUTUAD
Tnefiduiidaniotes sl
(1) E-Marketplace & E-Commerce: Judulesdenans
nMsReseteny Tiviunuduiuasuiieussiuaunn oo
Lazada, Shopee Wa¢ Tarad.com Dudu
(2) E-Payment: n135915z3udidnnsedndidunislou
Ansn1509ATBIRUNIONTLOUANENITNDURY NIDWNRUINTYTRUHN
%aﬂ;ﬂ%}ﬁmi f79819% True wallet, M Pay, Visa, Master Card
Hudu
(3) E-Logistics: NSIAUSASUUAALARIAUAINTDUINES
wuseaniu 2 nquiliuinis fie
- gliusn1svuds (E-Delivery) A glunsnisvuds
ﬁué’ﬂmﬂﬁmuwmuwmagmwu 9819 Lalamove, Rush Bike
wae Line man usu
- JliuinisadsduamSeudads (E-Fulfillment) fio
Jvudnsfinseunquuinisvatsesnalivne iy Famngiunisdedud
Tuuuasurees eud Unsiuiitiuaugn (Storage and Warehouse)
Tneffuilunsifvaudlffuidiuesgsia Feerau Sokochan,
Shipyours Ua Alpha s
2) Services #3N5ANAINAIUFULUUYDINTAINDUUING
fifosdinsusmamemenminefiduiiduniendos s
(1) E-Booking: Msuimsrirudesmssoulatiilel gy
UINITAILITYINITI09IUI0d1509UTNITUTELANGSY 19 Fegiaiu
Booking.com, Expedia, Traveloka LLasmif\]mﬁaLﬂ'%laqﬁuaaulaﬁmaa

anens0usnee 1Wunu
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(2) E-Transportation: n15l#u3nasfisinisnanunisld
waluladansaumanaznisdeanslunsliuinisuignd s1uieainy
AEAINIANUNSLAUNG Moy Grab Hudu

(3) E-Healthcare Services: n15uU3n s onAllAE

a

AdawazuIng ICT srudakaundntuiaduayua I ugunInuas

anuduegia Woulsaszninegliuinsiuguanuazssvwuld
219l UTEANTA N A298199U Samsung S Health wagn1slgusnag
T5sne1unan19e dutesvnsesulal 919 lsanenuiaadang lsang1uia
Tduey uazlssmeauiangavn Wusy
2.3 ®d%ia was3a (Digital Services) WugUnuunisliuinisniu
Feaanseaulatiinszurunisnisliuinisannsaaieiuniodeey
uinslvuiilaglidesdinisuinismeneaimidnuiisates Mobile
Banking 1u8nnilagshetislsmsnisvenedafigann Uszneuluse
1) E-Banking & Investment: N15¥1350551A199 AUSWIANT
TngrNASaUNEBUMasLn Fag1ariy K Plus, KTB Netbank way SCB
Easy LWusu wagnsasulaesinudedidnnsedind wu Steaming Lugfu
2) E-Insurance: n1sUszynalddumnesidauazinalulad
asaumnaiiAsatedunsudnuarsimieuinisssiude Wy nste
Useiuseulaliu Asia Insurance, Lileslngyseiudin uaznammn
Usziugdy Wudu
2.4 Hiviadue (Other) Hudmesiusznovddgfiviliannis
Fuiunuiuadva esndunguiladuayunisdiiunisinag e
duadugsiaussnnAdva gefUssaniiszneuluse
1) Specific Business: Lugsialamzynaifinsliuinissiu

dodannseting



41

2) Devices: gunsaifilfidugomsnsdianisliuinisie
gINTINANY MeBLannsedind wu Insdwiiliede Asuiames uaz

Tablet 1Wusu

1%
=

3) Network Infrastructure: lassasianus uidudiudielu

<9

o

nsrnliugsnavsenanssunsBiannsetind wu dygna Wik, 3G uaz
4G Judu

4) Application & Software Developer: Q'iﬁf\]ﬁlﬁ&lﬁaﬁﬁu
AINALILDUNELATULAZYaNALITAIN) VBIADNNIADT auTnlnu
MIoWAULER TIMTINsTmualulagudaniyunie

5) Data Analytic & Data Hosting: Sﬁﬁﬁ] Data Analytic
%’mdﬂL“fJuLﬂ%aﬁaﬁﬁﬁmmaﬁjﬁﬂumﬁmiwﬁ%’aqﬂamqmwam
N3EUIUNTIATIRREnToyavwIning (Big Data) Lﬁaﬁumgmmumm

o

duiusviennudeulesvastayaliasyiounavesuuilduninisnaie

woAnssuvengudming saiarnudeanisvesgnaila

3. suluumsAnIVasulvaoivia:wans:nu

Wawinsmamalulag lagianzmaluladfndia wagnisideu-
wUasdnyauen1511§30ave9g3nanaa Aelanisuifanamnssy
ATIN 4 damansenueg1dlugateauhuunism kagn1saiuiin

< 1 v < 1 Y [
auluegveauiluagrauin IaggluuunisAinisiauiuag

~ a = L% gj ! v 5 a k4 1 1 1

Waguwlasluanefnfislagdu AwdnisAmiuudadn n1saniuile
1 = v a & i4 aa o 1%

Aauen wazanfelagtumlunisatlugaddsia lneguuuunisatluga

] = ) v o W ! Qj' o &
sinee) adenancu Snuaizieu wazkanssnu (U7 3.1) fadl
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1
ASARUUR IR

ASANHIUWISLE
qﬂmu

Gl ®

FuAmUAnuuuaaditvasuuTuashianigand 28 71 ai Macy’s, Tays
R Us, 1.C. Penney, Sears and Kmart natlniaaandn 5,000 anlull

} . .. ¥
2560 wazndn 2,500 amignusenirinaslindaadull 2561 1

NSALUUATIIA

@ qinmazennn

' |
yarn e<commerce lan wenuATNIBEaY

a4 lusau 5 Pleman Gan: Mo

AnwiuzAL: NTuLusn
TEMInTIHAALAENTUS LR
uaznsdnAuddhugming
Usziiumansdn:
madntanata (Market
Access) 80 AT AEATT

Wanawmunduiogy

ANWAL: NTuUsenng

winszwitTEmA wazmsin

Ay warAudntunats

Usgiaumamsdn:

*  mnndnslsesewiumed ane

AU U3NT unzaelulad

* addudingRusssduidunans

- nﬂ?‘ﬂ"'l\l’]ﬂﬂ'ﬂﬁllﬁ!ﬁﬂ']ﬂ\"l"ldﬂ'ﬁﬁ”’l
(Trade Fadilitation)

* wesmsAieRRdiunEnTsi
Flaildrn (NTIMNTE)

AnvnizLAY: wiwanNIHER
Auruazusmiszwinnlszme
Auwan Smile curve
UszAumamdn:

* rehmdneediogs (Date flows)

* mradealowmafitia (Digial
Cronnectivity)

* Al R T TR T
s¥ut (Interoperability)

a o - iy
* msfuiieyanisfhesuladsoring
Ussn#

5UM 3.1 gUuuumMsAiUaeuulas dnuagiey uagnansenu

3.1 N1SAUUNAILAY (Traditional Trade)

- Uadunansiu: LAnnAununsIUdIanas

- ANYAELAL: NITUUILEANITHAALAYNITUSTAATEWING
Uszina Tagidunisdndudiduaniine (the first unbundling) lne
wlsuendalauszninadudgnavnssuinanlagUssinagaaiinssy
fauuds uagdudinuasiugiu waalaeUssmamdsiaun ai
nann1sAulalUIeulaeuieuliisu (comparative advantage)

wenaniln1sAUTNISTuAnTuley Weosainusnisdulng o7 N9

Vieudyy nsvuds diliianunsagnaseenyvsetdilalaeazain

- UssihunensAfiadey: wunisesaiiensdnfmana

(Market Access) 1% N15aAN1EUYT wagNSUANAIANITANALAN

dnsagy
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3.2 mMsfsusldauAilan (Trade in GVC : Global Value
Chain)

- Yadeudndu: duyunsuudiazindedeansiianas vl
nsUsEauausEninsunauniIHan LLazideIswumamﬁ&”’qag
synnsUsEmavinladey

- ANWAELAL INANITHUILENNITNENTENINUTEINADENS
Faauseninedudnfagiu dudrdunats wazdudrdugaiing (the
second unbundling) wenanil msfusmsdsdiunumannay Taaawz
uinsmamelulaBansaunanaznisdeans ladafind waznisvuds
Fefiodu “nn” Adeuszwinemhendnineg inszarveginlan

- Usmfunnanisfdididn: anudenleaseninanisén
msamu U313 wasmalulad iesnnsuiuentundn ilinisamu
wmwﬂizmmﬁmmﬁwﬁzymm%u UsgLAunsAserinelseinadadiy
nsdaaiumsasmuanessana nswaulassadisiuguiiesessy
Msawmu MIduAsestinamu wagnsduaiumsievenmalulad e
snszdulasaairanisnandud iienisiaunasusialuszezenives
Uszing uenanil Selivsuidiunissuisauazninnan1sdn (Trade
Facilitation) Lﬁaﬂmﬂﬂ%mmmsﬁwLﬁuqﬁuaémmﬂ AR gt
nMthunskuaneRte waziasmsAntumamsiitlllgnn® (NTMs)
fflunumnaTusnuiiniasnisinfunienid

3.3 A13A1EARINA (Digital Trade & Digital Economy)

- Uadundndu: N158Ra9URIAUUNITUUEY LaYN1TFAnME
doans muranisdnfauagnisdeulugiia (Digitalization) il
FuuNsWYsTayar1un digital platform uargunsnldansevgnas

- Fnvaziau: navinsiunuimunntulunisuiasen

IPWINNINANTENINUTZINA (greater tradability of services) lngung
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Uszinadunnaafnfuninngsy waznseonuuunansae Tuvasfiung
UsziwAduinanslunsi nsmain waznsvuds lngldlevinnisudsies
aundnns Smile curve uaNaINT MsvENEFIYEINSAELAUSINA
tor dsdteidulomavesgsinruadn mafiuturesnsduinishava
FENINUTENA NISREANNEIUTENIEUALarUSNSIULeniulioen
(greater bundling of products and services)

- Usuifiumnanisénlmly fiddey: n1sbradeuvesdoya
sewieUsena (data flows) Audenlesneiavia (digital connectivity)
ALENLNSAIUNSIN U IAUHIUSTUURVTA (interoperability) N151AY
Joyan1sAesulalseninuseme

—

4. wans:nuahArgyovNIsAEYAadNa

aa o ¥

sunuunsAiasuidadlugaidadneay Inadenisivdsu-

LUaUTIATIETIUATTITEUUDAATEINANING I Inedinansenudnfsy

£%
v A

fatl
4.1 Digital Platform Hunurnu1ndu laslanizAdanalnan-

Wosuumaunuiinasegaduluntswenlesdviguazidelanuin

'
a

fatu deandunulunismdeyanssnsraredeyalihisasgnd 01
13 review #1399 9289lHgINIVLIAENNTTINVOIYAAATITUAT
anunsaueInsHALasnIdildazninniu Tnsawizlumsdseen
4.2 nsArUdneaulal (E-tail) Y818829819590157 N156A7
sgrisUssmaUiinadieny Aidyadwiveiedauiniu iesaingsia
yadnvioyarassTuAannInymIdldleandy duunanviedy
§197 1ty eBay i Alibaba iudy Fereunhilaudwidouinsyad
iUszaudgmiununnsindigs fadivuds arsssuisanianisdu

AINBNIINAANINT Yilnldauiunisvitnisen Mall ns@nwilaganidu
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AWoiasughathe saninsal wuihidseendlvgfiielmifuddsoon
wadn wazdlngliannsaegsenlunaindeantauiu nsaluee
Adviadsanunsatisandanisegsenvesiiuwindnte uazviligiau
ey uazgsnagalmifunumundu (Gddsuasysudauiii
wialulag)
4.3 mefuimanndy
1) Wuuusszndnduduazusnishidanu asnaunauiuy
anAu (Servicification of manufacturing) ﬂiﬂﬂgmizﬁmiwammuﬁ
annsaiatuliidodudmnanenmgnldidueiesdiolunisdouayl
U313 (embedded services) 8741 InsdwislofiofldiTua3osiloly
N1549U3N19019 senelfiinusnisesnuuy application #1499
wnane WiesmsaNazaIn Msuinsfadutednisudnduii
AAYVOINITHANAUAT 9191 NMITITHLASWAIUT NITOBNUUY NITUTUIT
wagn1SLAIUSNEY (embodied services) NMSYEILAIVBIUINITAINGT
yildndrugariinvesniauinislugadinisdseandudn (service
value added content of gross exports) Lﬁmq&%u Tneianzognedsly
Ussinaimuindy dsinyarufinvesnauinisfign “dou” ogluyas
Audrduaninegnueneenin awviliyaduiiuniauinisidndiugads
\Foufeway 50 wnnAIANIIHER InENTinIAUIsTidadauegies
Yovay 20-30 Tuyarinisdseansauiiity yilimavinaduianssy
maasughafiiunadnslunisudndunisdseenagnauiiaie
nsnALRa LA UTENINEuA ez uIns AT udsarilinig
sonuuulazdduulousaasugha viengszdeufintaenszning
AuAuaruInIseanaNiu JUsEavEnImanas enfsg 1ty Nsanne
thidaudtunasifimelulafgs Wevuldlunawdndudgramnss

adelvyl onvlaliieane mndsesinisantedninvesunainsnivinuegs
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nemuIngImanshazimnssuandslsemalunisiunlulnela
Uinistenenrud videiduiivinulunsuimsdnnisineg Ssagsils
wlsveduasugeavnssualislmldniamuidmuneegiuiias

1) yaAuazdndauvaenisdeeanuinis ICT Lﬁugaﬁ'ﬁu
soiilag

TonflyaAinisdseanuins ICT iinduegnadaiios 210 5.4
waudusegansy 1wl aa. 2004 Aadudesay 26.1 vesyaridseen
U3Mssan ulu 1.4 audusisuyansy Aadudosay 31.4 veayan
m3dseanu3n1syn 1wl a.a. 2016

dwiuuseimelng yadinisdseanu3nig ICT dsdustaiiios
N 3.2 Rususegansy U a.a 1993 Aaduseeay 28.8 vowwan
dsoonuinissmvedine wudu 1.2 niluduwdogyansy Anduiesas
17 vaayarmmsdieniuinisrsveting Jsanauiesannsvieniisives
Ingvenediaannndt Tl a.a. 2016

4.4 Reinnsagsnauimsivie 0 Myeseiteyaruinivg

n1susnIsANuUasadenieleiued viensusnisaeuiameinidlng

laa o o

& a Yo g v a S a o
UDNIINUY ﬂﬂiLUaBulﬂamﬁ]waS IWWWIMQWaWWﬂiiN‘Uiﬂqﬁ@QLﬂll@us]

Y

WU NISVUE TONISUINITANN aunsagnaseenliuintu Inefiglv

a a

vinslidnduseadianviegluuszsimearesdsuuinis 1 Airbnb uay
Grab Maistuvesuinsatelmififinaluladndvaiduiuguiitoey
sensenduuleviemaassgiaduegiann iesanidududuay
vimsilseeiunnouluedn hedsdmadetofinmiungssdey e
wlunsdlves Grab wazuiin@und Wudy
4.5 Big Data waznsuaniUAsudayafiunumanndu
1) doyasunsatandszgndldlurinsldamamndunau

I
[

AIUANBUNITHAN TEUINNITHEN UASUAINITHERN TIaUAUULULIAR
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nsldanudesnisiliudiai (Demand Driven) wagn1saseassAnnml
(Value Creation) laun
(1) ABUNISHARN AUATLAZUINITADUAUDIAIINABINTT
maaﬂu%lmiﬁﬁsﬁu (NMInensalnudednts nsiiudeyangAnssy
AUslaA) WunsIngRnssuRusinArIY search engine
(2) szndnemsuan asuassanualiaennnediuaIy
ABINTT AARUYIL NMIMUMEITROAY NMTTLANNU 1T NTUINS
NUHER 11501595
(3) MaeNIHAR TNSIAALAENNTUILREEIUTEENSA N
anfunuNITIALAUALAT Tdemanisnalnuasnisveeeulal
2) maadeudretoyaiinnudAyuiniu
lugamswgnanisia Jeyanateduguninddmsunis
53719 (Data is the new oil) fsifumsuaniUdsu wasiaBoudretoyadad
Arwddanntu ogslsfinu guassavasninadeuthedeyaseving
Uszinafengszidouiinavquaisindoudiedeya (data flow
regulations) Fefinsldifusgrhlululssmaiauiuds Feussnousie
Tormnuatunisiudeyaliniglulszwe (local data storage) ngwune
AUATBItaYAdIUYAAA (data privacy laws) N13ANATEITRYAEILYAAS
n1a9ilA1ans (Geolocation Data Privacy) kagn13finuAn1saaniu
ToyaLanznns (Traffic Routing)
ogndlafiony ngszdeuiinuaunisiedeuihedoyamaniiiu
Assudu esnifunsinuaududiuyanavestoys samfadu
winpaesamiunwesmAde difu amefemamaruauga
sewinmslesfusuanusiunsesteyauaznsiaadmunisdadoya

azainsiniEn
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4.6 ANANAUNUINAAAS

vilslufunudrduesszuuiasysiafodunussns TS afuyua
lave (Transaction cost) lugnuzguilnn dunugsnssuiidifnde
Asssundlensingg Adesnelidanats (Wuswians) Avhuiiiasienina
Widoidelasenineddynnaesing dafioidudildinoyaruniaia
Blockchain Ao meluladfivaeinndsnnuvasnde undede lnglides
91fgAunany Iszuunmsvirnukuunseeaud vilvdeyaginssuves
wriazeuduiaiiousinaly (Chain) wagyily Block vesdeyadeusioriy
uavdeyaluuiazudonazlianansagniudsuntadld annsaluldly
ganssulavaInvane 917 deyeyndaases (Smart Contract) nilsdesuses
nsaavzidou ninddumalyan @agtuilaed Aehluldluanaiiy
A3via 1wy Bitcoin Wudw) dafu vBenwuaztianduyuuazdesin
N19N15AT INSIEAUYULAANLLABNERAT ARUNUINGINANS §INTTN
¥lFuLuy Peer to Peer pg1959m37 LadaauvLT Yrvantyninig
ilas¥os Feyanistoviegniiudalu® annsliusanuaulumsuins

4.6 wansznuveunaluladasislndifiunignin: 3D Printing,
Robotics, Self-Driving Vehicles, Smart Devices

aa o ¥

wonanmalulagadanad walulagnianiennadislnlluga

a

n1suignamnssuasen 4 Sdanansgnuegralngnaledeszuy

Qe

wisugianIsAvesUsane wazazdiulddnimaluladnenienimmanil
wilallfias mnlsifineluladfdvaiduiugiu

1) 3D Printing Y1gaan1sNaALUULTUUSII andunu
Tadafnduazmsdniivaud nandufiinsesiuanudosnisuosgndi
|aN1e378 (Customization) gsAvusnseenwuvdudifianudnluuas
Y A

dAunlu eg1elsian AulEesron1SlAsULUUAUAT LazNEn

duAdunsg 817 91350
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2) Advanced Robotics ﬁf’;&lammiﬁnﬁuww’mmywé
FewNlalymn1seIaweauLTey lagianig Nudunsg uanysn
susen aansalszendldlugsiauinisuiniu Ravsingnisal
Re-shoring nauludsuszimanauuna? Lﬁaamﬂ"LaJéfaﬂsffLLimummgﬂ
Tudszimadudnsely vilviuyed (Wssuiinesliige) Suudlduanay
undu lesaingnunuiilaguoud Sso1aidgmidiuiidedeann
wsenulsidennaule

3) Self-Driving Vehicles aggqglvinisvudsgzainiay
Jaeafuuniy PrwangURmeg iingunwTin egslsfnu awiili
55N IUBUA N5VUE (LUURNAY) warUsziufenisnuy sesueas

o & & [ | c{' ! ¢ & a T w
anas 191 Tusresdagiduriadasuniu 91nsasuddeindsindud

Y

sneuAlnin wazsasudlsaudunaly

a =

4) Smart Devices #sogunsalgvasey aelduseloviiann
nMadeudetudumedidn suuiuloyauasuszananadanioy sauia
\Fousafu Smart Device 3uq Wdmefy 019 nsdwdt nsziddu
wlosiwes/aTedddlinlutu eifiuessauszlovd (Utilization)
waznouauasguLuumsETinauulndinniu Tnsasimunaingunsol
wuunnwvseiiefio (Mobile) Wuwuuald (Wearable) wasiladnluluy
5198 (Embedded) luawan

nannlasasy waluladidvialuganisufiRgnamnssuadedl 4
aevilil Ysunaunisdn anulingla UsgdnSam anusinga wazadu
azmnlunsvhgsiafiatu lurasd sianduduasuinig Afuny
wazAenth nsdelng nadauaznsresiUTu Msleflaussnuyed
anas wazneliinnislidusau lnsanziusznounisvuaaniay

v

NUSTAASI88R8MNTY 9819UMIFA1a @3 19lanialunisiiulaeegnaringg

Y
wagvinefianvginlissuuiAsegnaluadu Aaesd JUsednsain

Yeefireeung 1909 838U luiian



50

5. AWNNE

AuUsslogivaunaluladfdianinardlitnsy wldidigaaiy
ymednay Anedlasunisunly mnlnsaglasulselesianmalulad
Adviagedn AUMeRInaIid1Ay lawn

q

5.1 ANULANAN

' '
AN o v A

ANUNNENEANAAVBINTHAILIMIBNALUlaglugARIaAD

| 3

AMARLAM1RATE (Digital divide) FeRenrnuuAneiulenia
spyhefiannsouagliannsadhdanaluladidvia Sevinliaungumds
liannsaliusslevianlanadsia Tunsvdeya Wiuanus a¥lonia
MN9EINMALNITINNU ez sntiausnisvessgla yihlvidesingsening
mengldazmsinenuiidudegudndugadusn

pgslsiniy Uszmanasnauiadislnedilontalunising
nselaauuuny (leapfrog) dudenisinnaluladadeludunld Tned
Lisndudesiudmudumenisianvessanaianwdidmelulad
aenin nszvumsiminselaauuunuiiliiiuegimly enfegratu fau
TunaneUszmeluneniniaunsaldinsdnifiedolunisindedoans
Wriataya wagyngInssusineg vulanseuladlaviui iee) iladiae
Tnsdwiuuvaneuney wensivsemamdsiauiiennalulad
Frundenuuaiefinduld iienaununisianinduaiminiy e
fdumsneliinuaivnisdanedenainiuls Wusu luuunves
\swgianavia maluladddna awnsagrihunldifieliuseinainds
Wanegwlneimnszlaauwuunula LLazsd’ssJamﬂzgmmmm?’iau%ém%’u
Aunyann Aneunthil ervazdilaiflontaudiuagidnfsdumesin

waluladadnadagyaddneninwlunisidanszuiunisfag
nszlaauuunuuazduaiunisivlauuunifevesusemardeiamm

AfinsaiAnwivatensalfswmaluladudanwu 019 UrirdAdlen
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vaenusnlddaaiunsdhdamensiuliiunguauilaifivydsuians
wsolifidnsuszanmiussrvu fen1sleuluaiannisansginszi
RuRda (digital wallet) vosUszrvUlngnsINILUGRNIY LazUseuvu
anynsalifoyaniataiif (biometric) léuA aeiiile uasdus efige
sioufiolfiiuatafnisléviuil Taslneamnsathssuutildiaunssuy
nsbikazidndeiululassnsatafinisuvsisld Seazdisannismain
LaEAWATUNITIANUYIBN TN A THANITUNISFURIUAAAG DY
Tonnalguniu
wialulaguaenwudsaiunsagninrunldlunisiauissuy
n3I98eUdaUNdY (Traceability) vesdudunuasuazamns esn
anunsaafeanuundeiouazazainginigy dsuenainazisudily
JapmnsBenfudui ananudssesnsvenesivesdam wasdely
inwasnsdefUszneunisanansalidoyaiiedndula uazdanisiu
Pmiuldogreiuieiiugy Ssofingasaudnnuasvedliiaig
wanFIUAMAINANNUReAdY afanuaInTanieniswadulunig
dsoenlsl Tneddegns Wy Ussmaiadnsihudenwusnldifiedamy
uwdsiiuvesUargin Tasanunsavenldiaiduanduivaniioln
Juitlnu shoFedlnu waziedsla iliguilaaiulaldinvamund

N

=

Foundifngnaesmungrung wazisauin Tasusem TE Food levh
Tassmsnrvaeudoundunandasionmsanny 1 uazlsld naonts
shaldgumussusivhdy Tsshdnd dihds déuan defuslne faunse
M379a8UMTANAIEN1TIY QR Code UNUTTUTUIIDDIMNTIA WAl
nsvenensaneaeulud et van s wasinaaliide

5.2 NYWUNY
aumvhveanalulaglugaddviainamudiudeanaumvainvang

919 nslasnssudeyauaznsviaenannBuweiidn nsduasesoya
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duyana M3ruasesusinneeaulal definmiiettesiugsivesulall

9

wazgInagalal WU Grab Airbnb w3e n1siundgsiandvia usiu
Fensuidgynnnartdndudesendonisuiulsiasiauinguuned

[ a a

WgIUe9NUsINIRITA Tevaeiaiadalavinviunisildsundas vl

9

[ a a

vensaiiduavassalunisuenefied 1951A5 U8 4ATEENRINE Laenis

9 Es

v 4

Usulsauasiaunguunedeswinegieseuniiu laun 1) nsdaasuunag
afual WU AUADINSANULANRUNY A8 yaansiiivinyeianienig

AuguInIsdniase sudnsdaasuiiuesdnnud 2) anuaitiuay

1 [

gpNTBINTEUILNTINUlnemenunasy laenndessianisaniy

]

'
a aa o =

g3ieRdTia MfesTIaEy 3) mawedlewwasuaniUdsudoya 4) MIANATEY

e o

Uslaa wag 5) nsdsfuldnguung

e

o o

dmsulve vusindudouunanui J519nguuneinertesiu

\ATYgNaRdviaegsEninansaiiums laua 1) srnsessdaainunses

1 ¥ a

ToyadInuara w.el. .. 2) 1nsEslygRindegInssunBiannselind

wva | v

@UUN L) W, . hag 3) TNNTEIrUygRinen1sinyIANutuAg

]

Uaoaseloiues wa. ... Jeazifuldindusingmunendfgyeeedeen

a

lunsdaasuiasyghandvialiiulneg1edeeuy

6. IusUlsunala:eNsAansMsaviasuifnsupioadriavoving

lugalasugialudndanuimieseudiul n1sduasuasygia

AaviatmasyiaidulugnsmansdrAgiing Uszma sauvialng
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Seuiifa (3) Wamnszuunsineasiiemaluladuazuinnssy Lile
ignsimhuifianuusiugigs (Precision Farming) Wunnsauay
AUNUNISHEN Mslinsnens waznisnaia legldvalulagiintieglunis

s

muannsiiun Msldde nmsdesiulsn uuasngity weadanisnauiug

]

2 2 v
LagNISAULNED LUUAU



70

gMsSMARST 4 NMUTsiananineInssinumsuarAsnnden
peANRauaz By Usznaufouumaiann 5 wuams Ao fluuay
oydnEnineInsnisinwas daasunisinuasiidu dnsivduandon
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nasglalinnudidgundewuiniswainisuiuiveinianisinuasive
esseafugaLAsygAanavia lagnsenianunsiazannsallddnih
“NIDULKHUNAIUITZUUNEATAINAVIINTENTINNYATUAZANNTA
2820 (W.A. 2560-2564) (DA : Digital Agriculture)” @sl@mvun
Faoviendl i1 “aszvauiadnisieuaznIsiusnIsAIANITAYA ST
Tundousieszuuinyasaana” taowiily 3 Gandn e (1) faun
szuudeyainuns Taensainsansaumansinunsiiduenam ieains
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aafgiianugnies undedie annsaltiuumainisiFeuinasadin/
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FUUINMIVRINTENTIUNYATHATEVNTLlUENwAINTLUUTIBYARATIIN

© gnsAEATA 2 Digital Farming: nsvinnuasgalnsidae
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foyangneysanms livdou aunsaifenlesnmsvinussihenieay
wazn1siiuinsuiinensnsuazUssyvulaegneliuss@nsnin/yaains
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auiiotiaue weouns LemAtiia Tunsatuayumiuiuazai

'
aa v A

1 = 1 a IS v IS a va
PIGUFOUANYATNT/UAAINTIuaeIvINaumnaluladfdvianugd
nulussAnsiivinee AnuwgIymalulagianizanu

el lafmuaumensaidung Wy ysanmsssuunalulad
arsaumadiiuasisvesmihenusgraiuszuy USuuzawasiaun
lasaseiuguadvia ivuady duasasndy welilssynvuinning
woslulunsldusnis USuwdeunssuiunsvinanulagn1susmsinnis
nesgiiegluguuuuadva tiuvinveaumalulagddnawniyaains
AAsELileatuayuNIIYIBRDINYATNS

! < ' = o Aa & ¥
agalsNmy wnagnanfawanisaniuanunidugusssuludiu

ASINEATHUUAI WAL Alia1nsnaziasiaznaIfan1saLduauYed



74

AsENTILNERASHAZEVNSIlUE B9 “AGRI-Map” %39 “uuuiinensiive
nMsussianadiegn” Jadunmswaunsauiulusunsy What2Grow
vasgudwmaluladdiannsefinduazaasufiamasuisnd d1dneu
saunAnenaansuazimalulabusisend (same.) lasdudesainiiud
mainumsvasinesiuunisldihnmanunsegluiiuiiflivayay dmwa
seUszANEImNIHAR Tinandnd duyunisndngs naneuLuTa
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NARING ANSaunsIed
Thai International Freight Forwarders Association

Despite the essential nature of the logistics and freight
forwarding industries, the services they provide are still at risk of
“being disrupted” by fast-changing science and technologies.

So says Kettivit Sittisoontornwong, Chief Executive Officer of
Leo Global Logistics (Leo) and President of the Thai International
Freight Forwarders Association (TIFFA), whose advice acknowledges
that innovative disruption - that which provides a different set of
values, creating a new market that ultimately overtakes an existing
market - is the present-day “name of the game” in business.

Reinforcing this trend, the government’s “Thailand 4.0” policy
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aims to transform the country’s business format from simply
producing and selling goods and services to focusing on added
value and developing innovative products and services. In this fast
changing, unpredictable environment, entrepreneurs - including
those in logistics and freight forwarding — need to know not only
how to rise above the competition, but also how to adapt and
change.

He shared his thoughts on organizational management and
recipes for success that have helped Leo to rise to be named the
sole winner of the 2016 Excellent Logistics Management Award
(ELMA), in the third-party logistics provider (3PL) category, by the
Ministry of Commerce’s Department of International Trade
Promotion (DITP). The award is given to a service provider that
strives for excellence in service management, including assurance
of cargo delivery and service professionalism.

“Our customer surveys have found that clients trust us
because they believe their cargo is in good hands,” He said.

Founded in early 1991 with just 15 staff, Leo grew to become
the country’s leading less-than-container-load (LCL) logistics
service provider in just one year, with a staff of 40. Kettivit attributes
Leo’s fast growth and strength to the fact that it distinguishes its
services from others in the market.

In those days, other companies provided LCL services only
for certain continents and countries, but we provided services to
every continent. In another words, we were a one-stop service

provider.



101

Leo continued to grow slowly and expanded its logistics-
related business in answer to client demands by providing a
comprehensive range of services. In its first year, it operated only
in LCL exports. It began full-container-load (FCL) exports in its
second year and also branched out into imports and sea and air
freight.

He said the turning point that launched the company’s high
growth came when it was appointed ship agent by three shipping
companies. “By being appointed ship agent, we were recognized
for quality service, which helps to build customers’ trust and
confidence,” Kettivit said.

With this mindset and the goal of becoming an all-in-one
service provider, Leo today offers integrated logistics services
involving land transport, sea and air freight, cross-border services,
warehouse distribution and container depots.

With this rate of growth, Leo soon found that recruiting and
maintaining quality staff was a tough task, particularly when it
was determined to deliver a high level of professionalism. The
problem was symptomatic of Thailand’s entire logistics industry,
which faces shortages of manpower. Leo has resorted to in-house
training — the Leo Academy — to ensure that its staff members
are equipped with knowledge on updated logistics laws and
regulations and value-added services, along with a thorough
understanding of the logistics industry in order to provide quality
services. Staff are trained in giving advice to customers to help
them reduce logistics costs and to access information on product

tracking, which receives great feedback from clients.
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“Intensive in-house training is the right path in preparing our
staff for Thailand 4.0 as they are able to provide value-added
services and meet the demands of clients,” he said.

With a rosy future foreseen for e-commerce, Kettivit believes
the business of large-scale shipment of goods could be disrupted,
partly by increasing volumes of transport of small parcels.
However, he has not foreseen any new business platforms for
normal large cargo shipments — of a kind that could create
business disruptions or threaten the survival of existing businesses.
Maybe when more of the younger generation enter the logistics
industry they might be able to create a new platform that helps
to facilitate communications between customers and service
providers, leading to more efficient services.

He admitted that the logistics industry in Thailand faces
relatively high staff turnover compared to that in other industries,
due to work pressure. Although Leo’s staff turnover is about 30
percent per year — which is common for the logistics industry —
Kettivit has decided that his company will join a project of Suan
Sunandha Rajabhat University, by offering 20 bachelor’s degree
scholarships this year to students with outstanding academic merit.
Those who win the scholarships will work three days a week at
Leo while pursuing their degrees. The university’s surveys of
similar scholarships offered by MK restaurant and Central Retail
have found that 90 percent of students end up working for the
donor organizations. “By working part-time with us, we hope the

students will become familiar with our culture of a high level of
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professionalism. Whatever position our staff hold, they work with
discretion and discipline, in line with the company’s system and
direction, which we believe are ingredients for success,” he said.

Kettivit’s style of management is empowerment and delegating
decision-making to more than 40 mid-level executives who have
been with the company for more than 10 years. “By doing that |
have time to look outside, in quest of business opportunities and
to plan for expansion,”” he said.

In its 27" year this year, Leo Group employs more than 400
staff and is ready for further expansion, not only locally, but
also in emerging ASEAN countries. For the past three years, the
company has been expanding its presence in Myanmar after
establishing Leo Myanmar Logistics in Yangon, which is 80 percent
Thai-owned and 20 percent locally owned. It provides ocean and
air freight as well as road transportation, import-export services
and heavy lifts within Myanmar.

Leo plans to expand its logistics services network into Vietnam,
Indonesia and the Philippines. However, having found difficulty in
recruiting Thai managers and staff for its operation in Myanmar,
Leo will opt for mergers and acquisitions in its expansion strategies
in the next countries. In order to raise capital for mergers and
acquisitions, Leo has been transformed into a public company and
expects to be listed for an initial public offering and trading on the
Stock Exchange of Thailand within 2018.

As president of TIFFA, Kettivit also fills several roles in

helping to drive the development of the country’s overall logistics
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system. In his view, the government has already given it enough
attention and has injected massive amounts of funding into the
development of basic transport infrastructure. It now needs to put
stronger emphasis on “software” by revamping relevant laws and
regulations on logistics that pose obstacles to trade facilitation by
removing unnecessary documentation, procedures and requests
for permission.

After a two year campaign, TIFFA has been able to get the
government agencies to “understand the logistics hub concept”
and agree to amend the Customs Act so that companies can
use Thailand as a logistics hub with fewer restrictions, such as
requirements for licenses from the Food and Drug Administration
and the Thai Industrial Standards Institute, if they keep their goods
in Export Free Zone.

TIFFA has also been lobbying the government to eradicate
taxation inequalities faced by multimodal transport operators
(MTO:s). Kettivit said MTOs were instrumental in fueling the growth
of small- and medium-sized enterprise (SME) importers and
exporters because they provided them with bargaining power
against shipping companies and helped them to reduce costs. But
when it came to value-added tax payments, the laws stipulated
that importers and exporters that used shipping-company services
were not required to pay VAT, while those who used MTO had to
pay VAT.

He said that after 23 years of lobbying with several governments,

Deputy Prime Minister Somkid Jatusripitak and Finance Minister
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Apisak Tantivorawong have finally agreed in principle to support
TIFFA’s proposal.

Moreover, on this VAT issue, Kettivit said Thailand could not
compete with Singapore in becoming an ASEAN logistics hub as
long as logistics service providers will have to collect VAT from the
logistics services that are rendered on export or transit movement.

He said Thailand could take advantage of its strategic
location, which was central to most ASEAN countries. But in
illustrating what needs to be done to achieve this, he cited the
example of Sri Lanka, which has a goal of becoming an air-and
sea-freight hub by promoting an export free zone for companies
wanting to export goods to India, the Middle East and Southeast
Asia. In promotional information supplied to businesses, Sri Lanka
claims that if goods are kept in its free zone, exporters will spend
60 percent less in logistics costs than if they were kept in
Singapore and 30 percent less than if they were kept in Dubai.

“This is the type of homework the Thai government must

do if we want to be a logistics hub,” he said.
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