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unin
1.1 anuduauazarudrfyvesdgm

AUNPUUSEIN VRN WBLT UL IUBDNLREILA (The Association of South East Asian

[V 7 ' '
=1 A oA

Nations : ASEAN) nafatua1uug)ayaingaunne (Bangkok Declaration) 1ilaiu# 8 FanAu
2510 Iﬂﬂﬁﬂi%mﬁt}:\ljﬁaéfﬂuiﬂﬁm 5 Uszine Ae dulatidy uaildy NaUTlud dsalus wazlne
soutul 2527 uglu Iadnduaundn Tl 2538 Feawu Wadsunduan@n seuilud
2500 anwagmin 13w wazhud 2502 fuyen Aldidrsamiduanndndrdui 10 hlstagiu
o @sudunquiasugiagliniavuelng TUszyins saufufieu 500 duau niulunis
Ussugasonendounssdl 9 Mdulaiide e 7 na. 2546 firUstmaaindnendouldnn
asfufiazdnsaUssnnuongeu (ASEAN Community) SsUszneudae3 @wdn fe (Thai-
AEC.com, 2556)

1. UseyauAsygnaoweu (Asean Economic Community: AEC)

2. UserAudinuuas Imus 1IN L@eu (Socio-Cultural Pillar)

3. UszyrpuAusiuasendeu (Political and Security Pillar)

o [ a

AU UDIDTYU Ao “ One Vision, One Identity, One Community.” (#14

LY < o o L3

AduAY nilegnanwl NI9UTEBIAN) LANMNUAD NI UL 1NU18NLATUIUT 2563 wARaU

Iomnasiudeurnualiiirudul 2558 ondeulddnirufaqrondou (ASEAN Charter)

'
=< o 1

FalualdUsduuatduwaiousuinay U 2552 duidunisenseauaiusiuilaveiodeudng

Y

(% '
= =

faTnlunisadreuszviny Inediug uindaunsmiangnuionaziionnsseeiunis
adunsingidmungainainiglul 2558 (Thai-AEC.com, 2556)
dnsmsasiulanaasygiaegnasveiininendeu illinsaianisalin
Tud 2020 AuUseimaanInondeu axdlvuaesughvlnldusudui 2 vedan wagdduau
Useanssmfuannilusudu 3 vedlan (@dfnauaifuiei@, 2556) Feazdanaliiinng
vilnendsnuifiugetu Inefimanennsaiiarudesmandseulnihlugiiniadaniulagu

9508z 6.1-7.2 69U LazAILEATINITRTYRUINAINE1ITEINAlRAINNABINITNE Y



11

leﬂ’lLﬁu%{umﬂ{]wﬁu WJu 3-4 i Tud 2030 (The Institute of Energy Economics, Japan
et al, 2009) 91nanIunITaiAFBIN TNAILTRNgT uRand 7 furedeuldl
anuddyuFesauiuasnundsnulusuian Tunisdszaundiiad laluila ey
(World Economic Forum) toidemgusen 2012 nquussinaendsuiuuifniiagaing
wisptnendsmilugiinig iesnendeulivUssmaifindsnuiuarudesnisuasUsena
faueaundsnu Jsinduiiasdosdinsdnassmslindanuliiiussansam
uenntondeudadunguussmaidarumainrasvesunamdsny (Usagamd
1.1) finsUsssnat 10 UssinaenBeuiiviinaihifudsossauiu 22 fuduuisa wia
5I5UIF 227 uauduAilnne aruiiudises 46 uausuy Fnenmvasndanuih 234 fing
16 LagANYATNYBINAIIUAMNTOU 20 AngInd (ASEAN Ministers on Energy Meeting,
2004) MNTTEUUNNTEANITNGIUTF sia:u%ﬁwms?iqmsw%m@uimmamwﬁ% (Yoo,

2006) uarAuiupweIginaillusunan

dl ! v 1 IS
AN 1.1 LLWﬁ\‘lWﬂﬂ\‘i']iﬂUﬂﬁjﬁJﬂﬁ%LWﬂ@']LGUEJ'LJ

NMYANMAR e adine VIETNAM PHILIPPINES LACPDR

Oi : 3188l m ‘f \"IMM Qil : 588 Ol : 0.2858B8l Oil

Gas : 121 TCF 140 PDR . Gas :19.27TCF |Gas : 4.6TCF Gas : 3.60TCF

Coal : - ’ Coal : 4,500 MMT Coal : 346 MMT Coal : 600 MMT

Eydro: 108,000 MW \ ' Hydro : 68,500 MW Hydro : 5,150 MW Hydro: 26,500 MW

Wood: 129,935 KTon : . | Wood :48,960 KTon Geoth.: 2,047 MW Wood: 46,006 Kion ‘
- THAILWD l Wood :89,267 KTon R |

CAMBODIA

THAILAND / y
o : 0.156 B8l ; ¥ ,‘

Qil -
L§ Gas : 9.897CF
Gas : 122 TCF BRUNEI 3

Coal : -
Coal : 1,200 MMIT j Hydro 10,000 MW
i | 3
- s d Wood 181,565 Kion
. ———

Hyio i d Gos  : M8 TCF
Wood : 67,130 KTon i

| SINGAPORE

"
MALAYSIA NoEnergy resources
Ol : 34288l e 3
Gas - 844 TCF . y 4 s ——,
coal : 1,025 MMT . . i
Eydro : 25,000 MW R ol : 1088
Wood : 137,301 KTon INDONESIA Gas @ 169.5 TCF
PR . Coal : 38,000 MMT
e X Hydro: 75,625 MW
Geoth.:19,658 MW
tegend: @ oifield/s [l Gas/condensatefield/s [ Oif/gasfield/s W tg;%zi'::sdnlt;m N Smalcos! deposis | Wood 1425,045 KTen

Fian: http://talkenergy.wordpress.com
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Uszinalunguenduulaasuiu Memorandum of Understanding on the ASEAN
Power Grid ¥ 2550 iitoidunseulunsivuauloviesmvesniinim lunsdenleslaseing
iS‘U‘U’mEJE‘inW‘W’]LLﬁBﬂWi%@%’]EﬂWﬂﬂugﬁﬂ’mﬁ UTENATIvIALAAUTSNEINTNITHEANS 3970
Tihasldilenadondsnuliiinanussnafidndneansnisnan dalasenisiieziunum
ddnlumsnevaussanudesnmandanuliihiiddaiugatusazanduyunisudnladi
1ny591v8901@8U (Chang and Li, 2012) uaﬂmﬂﬁﬂduﬂizmmam%ﬂmLs?jaué’qﬁmiﬁﬂm
s wdnlnfinluszorenn Inedandnaruiuawesszuy nsldunamimeans
W megellussansain nsdevisuaniuasundenulniiiseninsUseng eauss
wleurensnanauliiinUsesruAsegiaeden (Asean Economic Community: AEC)

neseNTen (2552) 89T “Tuszansguunisundanuondou ad 21 o ifes
F1n13 Usemanade Wetuil 3 nsngiau 2546 lalkanuiiuseuunuutunnisideules
syuuawdslninot@eu (ASEAN Interconnection Master Plan Study: AIMS) 7l HAPUA 1¢f
Saviau Weduenanssrsdafioldlunissiiueiliinlasinisdenlosssuu aeddlii
si1e 9 Tuenden” fssyuiguusiondousundnu adeil 25 Ifasuutufinaudnlad
fae13049 Tasatnessuvatsdalnfinendeu (Memorandum of Understanding on the
ASEAN Power Grid) wla¥ufl 23 Fwinay 2550 weidunsaulunisiivuauleuiesiuves
pimelunsdndulvinadonles szuvansddwihuagnstenslwihsswitsussmaaundn
oWdpuAntuliugUssan e HAPUA duthiagdniiunisdeatdlassmadenlssssuuds
Tihondeuliudiadenelull 2558 Faseneuse 15 lasans dseluil

1. Peninsular Malaysia — Singapore noas1aasauaganiunisasnsyualniiugn

Sausid 2528

2. Thailand - Peninsular Malaysia Aaasaa@Sauazaiiunisdanseualniliugs
Fausid 2544
Thailand - Cambodia Aeaduasauasaidunisdinszualniudadoudt 2550
Thailand - Lao PDR fassflunisneastesmininazuanasatll 2552/2553
Vietnam - Cambodia fassufunisneasesmininazuanasatdl 2553
Lao PDR — Cambodia asunudeygnadsiaad

Sumatra - Peninsular Malaysia eglutunaunisiasamsednuaudulula

© N o AW

Batam - Bintan - Singapore agludunsunisisaviefnwanudululd



13

9. Sarawak — West Kalimantan aglufuneumsinsawiefnwanudululs

10. Philippines — Sabah a&ﬂu%y’umaumﬁLaﬁmﬁaﬁﬂmmmLﬂulﬂlﬁ

11. Sarawak — Sabah - Brunei aglutumaunsiasawvidenuarandululs

12. Sarawak — Peninsular Malaysia agludunaunisinsamiefnwanudululy

13. Thailand - Myanmar agllutunounisisawidefnuiannudululy

14. Lao PDR - Vietnam aglutumaunstasawiofnmarudululd

15. Sabah - East Kalimantan 10ulassnsifisnis LLazazﬂusﬁy’umaumsﬁﬂmmm
Jululd

Y v

faudnguussmaon@euitaundgvtiulymisesUsunannudesnistniinig

o
£ (%
= 1

299U warausndledundsnulniilugiinial szduniseendrdgvesnisuiden
Y, ] o I & Y] ' o & I a A Y o
ANNATT LLW@EJ’NvLﬁﬂ(;nlIﬂrﬁ@ﬂaﬂsﬁ@sﬂqEJW@QQ']UIWWW?%W’J’NUigLW?TQWLUU@UWQUQWQ%@@Q@J

n1sfiarsanliseunsulunatgiiu 19y ANTUAIURITTUIANILAINITAAIUANATT

[

dewannasulniniduluaudya suddinsnmifssninalssmega faiun1sdeuy
wasulniszninslsenadinsdinnudssdaidnazidunisteissenitsUszmealungy

iswgnaieiu egvendeu sdndusdndadissunassdesfinunienvaziBenvesuanss vy

'
[ o w a1 1

MAnTuInMPemendsnuliihluginieil iesnnwasnuliiwludededdyndmasie

o

N1593AUlANNAATEERILaZNSHAILIA &AL
PV cav & = aw ¢ A a ¢ 2 o o & A &
AtuuITeTulldstl IngusvasaiefnwrinsigviussiaudAny dufe n15¥ev1e
wdulilugiinire@euaiuisaansimarliinniaasuseunazningnamnssuly
ANsInvetTaulavsell wazAnwifidymnavguassalunisdeviendsaulniilu
piinme gy saudsuIndlunisunledynidnan nansAnuideluaadaunsaiily

Favindudaiausuuzidannsnsanusniesundsnuliivesendeu Weliudneninnis

1
A [

Favrenasnulniivesedeunazvasuseinalng %w3ﬁﬁ1ﬂ§jmmﬁummqwé’wuuazms
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1.2 9nU3eaInYaINI3InY
fawdinnstevigndanuihlungulssinAe@ausznelviiinauduaaiiundany
win1s@evenaanulnindanudesas nsuandsundnnuliihiliduiinniinisdesn

o ¥ = v a I 1 ] = [ ' = o & d'
LAENIIUNVUAUDUAUAUAINIG lﬂ LALUUAIINTILLDNNNAINUTEINUTENA 399U UN

[y

UszeRAvzfalanuedusefiulagiu

=< o £ %

uradsindusesliruddguasAnwieeng

(AN

<9

[y

SaUABUINULEUNEAINETD tASINITIVENL

[

noUszasdiile

1.2.1 Lﬁaﬁmsnemwwﬂ156’??@601sté’mulWﬂﬂuqﬁmﬂmL%Uu

1.2.2 Wemmansgnuann1sindiazdseenndsnulniiidesiaiailniiinia
ATITBULAENIARAAIVNTTUYDID T

1.2.3 Lﬁaﬁﬂmﬁqﬂzy‘mLLasqUaﬁﬂiumié’??amawé’wmlw%mmﬂisL%ﬂlwst"fU

Uszaioutuluendou samdswmslunisunlatdygmaang

1.3 YaULIANISTIVY

mMsfnwFes “anusuflefundsnuliiivesondou : nanszmuanmsiuiiuay
nsdseennasuliiidesiaaliin” Tneiusiusindeyalaeldisniswuunay (Mixed
Method) d1msudeyaluidanmainyinnis@neilagideienans (Documentary Research)
dmsuteyaluiBsuiinanihnisinunlngnisiinszieynsuian (Time Series Analysis) 9
auzfAfeldtmuareuinvan3delived veuuadiuiden veuiinvesiauys veun

ANUUTETING LAZUDULIARIULIAN

1.3.1 VaULAAIULLEM
M93981UASINALYINNSANWA STV UIRA UL DN ST NANTENUNISTBUIINA Y
Influgiinrendeusesiaminiivessenalne uasfnuelayviuazauassaluniste

Mendalnilugineendey sudwumslunsunledymeangts
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1.3.2 v0ULUAURIAILUS
1) Yeyadausunm
- fuUseu (dependent variables) laua saanarlnin
- @Usdasy (independent variables) louA n1sudanassrulnila (generation)
N5 (import) n15dseen (export)
2) UeyaidaIunn
Jadunrvuenduy suldun n1sgaydeainnisdanaznisimuienasauliii
(transmission loss and distribution loss) N1¥ (taxes) RuUANYUANAIATT (subsidies)
wmalulad (technologies) N1sANLAUANSUBY (sequestration) ulgu8ATUNEI9TY
(energy policies) ngszidey (regulations) WagdonNaITEnIeUsEing (international

agreements)

1.3.3 geulaiulszyins (@msunsiiutoyaidermunimn)

Usspnsivhnmsinuluadsiiie glideyandn (key informants) Fadufuinweu
sevgdlulasamsterendsrlainluninerendou Wy

- Hunudmihiinnendoy

- NIYNTHNENU

- msbiihdhendauvisdsemalng

- mskwidugiinne

- msinfhuasra

- Uitenvuinanvied minewdsenliiilunfinrendou

[y

- I MTTSEAUZIRUNENIURIN @UU.A1 kaE 1AL

1.3.4 UBULAAIULIEN

1
e

ayanRunil (ATeiveUsunw) lideyaemou 51l w.a. 2553-2557

- Yayaugundl (Feiganmnin) Tnsduntval sendned w.ea. 2558 - 2559

[t

! Sequestration fie “nsduArsusulaeenlyd o unaslassnulssnugaanrnssy Taslwihauiueigg wdidanissn

meldanuiuuazgudnasduadlinulan iWeidunsiived1ea1as” (Chemical & Engineering News, 2007)
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1.4 Uselevivaenisiae

nan1sinwBes “Amnuiuilomundsnuliiivesendou: nansznuainnisig
waznisaseansesiaaliiln” luafsdl avilumeunsluansans Feesdulsyiovioneda
0]

141 nduussimaenBou udsiguialng asnsudsanmmsteniondsnulnitly
AiAAD T

1.4.2 nguussineondau siudessuialveg agnsiudamansenuransundiuay
deoanndanulnisesatdliinniaadisounazningnannssy wazaunsaldteys
sanandlunisiausuurInsnIsANsINdanunasuliivese gy

1.4.3 nguuszinAonden usFUIalvg Lazn1ALNYUAIUGIAINANIY 98NV
fellymuarguassalumsdorendsnuliinlugfinirendou sudmauduumdunis
uAladgymAnan
1.4.4 'fiﬂ‘iemmiaf}maaﬁwmmﬁﬁiéfﬁnﬂmiﬁﬂwﬁf{’fﬂuﬂ%’jﬁ Wunsaldnwdmsu

iwsegeanindsuluendey wedussdrnudlumsfnwuazlunisidenssely

1.5 nsaunulAnluNISANYIIY
auzgailun1sITelaauinuuIiaedasaiianaiandsulniiainnis
wuudiasalastadanaindmivaudilaeiialy (The Representation of a Commodity
Market model) vodtadduazinaunaan (Labys and Pollack, 1984, p. 48) s2u AU
LUUY1899999AUENTIUNITNANULAAANDSLTE (The California Energy Commission)

(Pryor et al,, 2010) waz Boonyasana (2013) sauanudunseunurAnnisiselunnd 2
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AN 1.2 NIaULUIARTUNNSANYITY “huuananalassastamatanasaulndn”

fan - Boonyasana, 20132

A 1.2 wwuaedasiaianatandsanulndin uansdiifiuin srananladi
Fafumudsnu (dependent variable) lunisanwluadail gnimuslasudunaguasd
(electricity demand) wagU3u1agunIu (electricity supply) voandssulnitlunain
Wuiigadulunalassadanatndmsuduailaeialdvenadduazlnauan (1984)
ANENIIUNIINENIULAaaresidelaesuiedn YTunaaudesnimiesgUatAvesndasy

W1gni1vunan Leswgna (economic) Adrans (demography) @n1neina

2 s pyudranilassadrematandanulnidy Aldlunisdnulueseiliduluwadarfudunmniilasinisiselaldlu

msfneIneinusszauuSygen 1589 “World Electricity Co-operation” f 4n3veduiaanas Uszma ansny

910414905 (University of Leicester, UK) uazdndanisdnuiludl 2013
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(weather) w38g9n1a (season) vWJusiu druUsuiunIsneUALEIALABINITNTDEUNIY
yoandenuliiignAmunain msudandasulnii (generation) n1sdtn (import) n13
d18en (export) Tudstadenteusndug suldun N13geyldgIINAITALazAITIIMIIY
Was1ubniln (transmission loss and distribution loss) A9 (taxes) LIUQANUUAIN
n1A33 (subsidies) walulad (technologies) n1sinAuA1SUBY (sequestration) ulaule
ATUNEI91U (energy policies) N 3¢tU8U (regulations) kasToANAITENINUTLINA

(international agreements)

1.6 AeuANN

1.6.1 anusiudasundsnuliwisenineUsema vune fannsdseantagn1siign
naaulninsEwinsUsene

162 91 lnAa1 s nunade :atar i adeRn sl e nAn s

dszinalng 1edsliivioaanuan)
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uni 2

LU2AN ‘Vli]‘l?}ﬁ LbASNUNIUITIUNTIFA

MsdnE1Bes MIiTeiFenses “anudmilesundanulrlihvesendeu: nanseny
nMsdniwaznsdseanndsnulnidesiaialiia’ gidelaruaiuuiaudn ngwj
lonas wazuddeiifeades iilethuuszneunsairandesiiolde Uszneunisatiuayuy
Nan13de uazUszneumsunauenansIfeluliusslend elsiussgingusvasduninis

FFenlanvuall feseldl

=) b2 1

2.1 N9¥HN1IAITERINUITINA

“A15A152NI19UTENA (International Trade) A Aanssuydn1sgevisuaniUasu
(Exchange) AuAuazusn15senineuseina aradunisuanideudeesiulaenss (Barter
System) wson1salaeldduludonarsililinisiedeudrotuyunaziveinismalulad
#1199 SErinalsena n13AnTenIelssmAlzaedinsanatinagldduanalalunisfty uda
= a = a o Ql' a Y] Y = o ° | a v d'
FafimswaniUasuRunugnsnisuaniuieuvesanananaiua139ung seAduae U
ANasnu” (NSUA1SAANaUSENA, 2559)

[

nsAsEnINUsEAne iiaNaAnaUssmARAuazUszmedug TnaianudAy el

Y

1%
Y a ¥

1. Usswagadduavidenuilnadnuinanniuuasvainvaigviia

2. Usgmaudniinnudruglunisudeduaiuindu inean1susuusaagimuinis
HARFUALAZUINTS Walanunsondalauntu Iunslivgnen1suanduaivedioanaie

3. ybidnswanimalulaglunisude Wesainnisinsenviesenitelsene

o = a o i o A v & a o

Ausuasinalulaglunindndieg selinnsievenludiusemaduy suilunaddonisiaun
Anuswazimalulaglunisudn

4. frelviguilnaludseimedliaunsainisndndumlovsondnlaudauuni1snge

|

gailduAien1suslaa (nsumsaenaseine, 2559)
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A15AsEINUsEmeLinTuL s ntadunalull

1. vdngavludseine WWesinninensluusiasUssmawaneiaiu lunsdinussme

a o o

aingRvdmnsuldidudadonisndnausedeingiuaindisssme

q

2. 1UIUVRINaL 09 TunSEAUSEmAT NN UL UNLASHANAR VB IU TN ALY
LEANaRBAIINABINITVBIUTTVITY SFUIRAINITOAIROAUAIIINAUTBNALNE AL NE INE

AUAMUABINITUU

a

3. M3EEUKUUNITUTIAA (Demonstration Effect) UsemanNTuInggIun1sATastings

Y

[

Usgguiselduintunagdenisdudiinuningstusae vivlidedinisdndidusiuig
wlANANIUTEINA
[ a o

4. nM3UsENaVERamnTTl aUsEmAlignaIvnssuLINTuAIEinsdIiUadens

NaRUNTUAULUME (NSUN1SAsNIUTEINA, 2559)

2.1.1 vanmsleawSeulaeauysal (Absolute Advantage)
vanmslsiuseulasanysaiidunguijues Adam Smith (1776) Featfuayuuleuis

n15A1lA8LEs (Free Trade Policy) lnal#n15A1981319U58MAUTIAIANITUNIALYIRIN

'
o

U8 uaglviusasUsemandndummnsauinisiauatin@giilvdiduyuen uaisndu
wIaUINsTnGnlaunTorauanildsuiu fegruty auyiinussmalnenazUssmanaiisg
@ k' a v a = a a 14 a 14 = ¥ @)

AlANNABINTTAUAT 2 BEin AB A Uag B uavnsnandun A agdum B insldussnudy
Jadunisndaiissegnafen lneanuaiuisalunisndnduavesnunululssmalveuas

Uszinenandulumunisng sadl

d. al ¥ 1 % 1% ol L4
f1919N 2.1 ‘1/11]‘1‘&{]ﬂ?ﬁﬂ?ﬁ%‘lﬁﬁ’]\‘iﬂigL‘V]ﬂﬁaﬂﬂ’ﬁiﬂmﬁﬁmiﬂﬂﬂﬂuim

aunn NANANYBIALIIUY 1AU/17U
ny Wil

A (Mg 10 5
B (mae) 8 15
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nA15e7 2.1 aguledn UssmalnedianulaiseulasanysalviloUszimansdily
AMIHARAUAT A asetutrulsemandlalseulnanaviamiausemalnglunisnandusi B

FeUUTENALNETIAISEDNHNANAUAT A WALNEI9E1LASY kazddNduAT B 91nUsemann

HITUUTLNANLNTIAITEBNHNARAUAT B kalieaa8nafen wazddndua A annusemeing

2.1.2 vanmslaeulaeieuliisu (Comparative Advantage)

David Ricardo (1817) gndwduas Adam Smith na1in wiiussinanilaazegluguy
Aodsudnussmanildumandnaudvidouinemneiin Ussmarsaosdinsnisiinisén
spwinsUsema lnsusazyssmansidennandufdailosudisuiuaufduud aunsa
wdaldsefunuian udahlukanidsufudnussmanis David Ricardo WWoiitsaes
Uszinmazdanalasulseleoriannnismseninalseine lnansiSeuieuduunisudn ue
frhsansUszimadadfunuiisuidiouninfuudaarldiinisdisznitssmaing u
Matudy Usewelnelanuaiunsandndna A leweudssimandvindu 10 : 5 v3e 2: 1

wazdiaulmuSeulunsu@nduan B windu 8: 6 s 1.33: 1

= a % ' 9 Y ¢
M13199 2.2 MguimImseniyseinanannsiiiuseulagauysal

auA NANAAUDIAUIIUY 1AL/19U
Tne Wil

A (Bie) 10 8
B (17e) 5 6

e5199 2.2 asdiulen Yssmalnefianuldiovlunisnanvdus A uannin
Uszimamaindannslitadunsnaniifloguanaud A wiilesogiafien uazithaud B an
Uszwmandi drudsemandinuindanudeilseulunisnanduni B deenin Ae @uidsau
o 1.33 wh WedSsudlsufunisrandud A Sadodouwintu 2 wih fFeiudssmenan

IAITADNNARAUAT B LALNe90EN1me7 haztitgndue A anusemelneg
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2.1.3 ndnuaznguin1smseninlseimaadielui (Heckscher & Ohlin)

Heckscher and Ohlin (1991) 83u1831 Usinam$neinsniswandiudazusemeiied
(Factor endowments) tuaivnivilfidunisdululfvesnissdn (Production Possibility
Curve 30 PPC) vasusiazUszmaunninaiy SoilfiAnnisiseninssematunangud
nstal3eulpeniswSeuiieu 904 David Ricardo na1ifie Ussinalaiininensnisnanydin
wideiile Ussmatuftanulfiuievlunisdn Ysemadinaniesldttenswanviai
Budiutszneundnlunisndndudivieusnis udrdsdudivdeusnisiusenluvie
nanAsuAuUsTIMABY 9 fegratu Ussmansindusaanuunn shilsidunueiussi nsudn

msldusany msgd1 axndnldduruei
8.2 WUIAAATULATYIAIANTNAINIY

AIUNYBILATETAINTIANIA ANERIZHARFUAILNEADUAUBIUTUIUAIUABINTS

'
Y] o

e uslan Fedanaliguasduazgniuvesdudniludaiudunusiuge (Labys and

'
a a v (%

Pollack, 1984) naliiindgyniniaasegdfiieanudinysdassdniuduiusiuan
AaInLAdou (endogeneity) wazifiaifunistestudgnifingi n153velundailss
nsfnwianigauguniuvendasuliii

Tneluuszmnanneg azadnnszualifinuinnitusuiuniudenis iedesiu
Juninisvrawaaundsauliin (electricity shortage) wasndsauluirfiimdeainnis
uslan (excess supply) @nunsadrunduidundsaulningises (inventory) walunng

a va 14 )

UfURLaInsinasulnihundrsesdaiudinan deddinelulagszauguasiisuyuiigs
Y [ Y & = & v ) 1 =i o v o=
FadnldAueriunsamumaasegans Judululdendmiunagusemanagyinisdaiu

nasulnidngiuiull (Geman and Roncoroni, 2006)
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AN 2.1 szuunisastnii

Transmission Lines
Carry Electricity

Power Plant Long Distances Distribution Lines
Generates Electricity e Carry Electricity
e é ey To Houses
II | |I B, i

| .

.'II
/'r.
— "'f i 5
. II . - I
E—

Transformer Meighborhood
Steps Up Voltage Transfarmer Transformers On Poles Step
For Transmission Steps Down Voltage Down Electricity Before It

Enters Houses

f11: Golden Utilities - Commercial Energy Quote’

1T 2.1 nsdandsulniiaiunosusesntiiduaesdiu seuunisds
(transmission) #u1edie szuunsadandsnulifrluseduusedugs 3nssuunisnan
wasaulin (electricity generation)® lugsandaneluinges d@ruszuunisinuuie
(distribution) nueds szuulnihiisumdslniinainssuunisdaudiansesunssdulninas
nussdugsliduussiuviunats Fadenlesseninsanrddnelnihdesludsduilan
(Fogarty and Lamb, 2012) m'ﬁﬁﬂwﬂuﬂ%ﬂﬁlé’smwé’wmlw%ﬁqmLﬁamﬂmidaLLazmi
311118 (transmission loss + distribution loss) [W1Aaeiu wagaunsatunududs
unu (proxy variable) vesdunulunisvudindssulniy agrelsiniu aannrsvaaeu
Tunadosdunuin Usinamsnaawdsanulii (electricity generation) anudusiusiv

Ul dgaydeainnisdaaznisimiigeglusedugs (>0.8) ievaninagelaymidn

1%
=% o o

wUsdaseimnuduiusiu (multicollinearity) nsAnwlunsslidsdamuusndsauluiig

geyiduannmisdeiaznisiivingeen

Juganyuainniasy iWwlunssuiadneliiuindaniedlnn wevinlidnand

Y

swlavseflaiindy wagyhliguslandresaaliitanas Quganunanainsgavdana

* Auillo 5 wweu 2556, 91 http://www.goldenutilities.com/
 mandendsauliih (generation) minefis MaAsundsaugudug sndundanulni wu nswasuainndsny

Wad WATUANGYRIn rsandsnuauSounitiu Ava war arufiu dndundanulnin


http://www.goldenutilities.com/
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lin1suslaandenulniiiiudu iesnvilvsiaailnihazgnasluarenivesuilan

a A

TurzieItuRuganyuann1assnyignasiinelamutuerviligninvinusegdlad
szanruunIsHdn Fuilinalnaainanusesdnsninas Uustus, 1997) dawalisinien
I ldanadluszugeny dndeaennistuiindeyanernuiiuganyuvessguialulseine

andeuldauysalasuiiu (IEA, OPEC, OECD and World Bank, 2010) 3slyianunsasiuda

(%
=]

wusaanatwibululuinaveanisanwilunsadl

2.3 ga1un1salnisdeviendenulnialugiinireidey
NOIAUMAATYENAY (2553) T1897u31 JagTudsemalneianinusiuionunasay
T FuUsemedioutiu Ineilunududeliiiean 4 Usswaluendou laun avd. ann

ana1nnadn ey way AUy wardnnilaUssinAuennguedey Ao a1515M53

Uszvrvuiu laganszdrAguesnuiiuionsandsulniissuinsUssmelnedul seina
i 19 = v &
Weoutuwendey asulansil

[

2.3.1 “m3fuaeliiingin avd. an
Syunalvneuaz auy. a1 laasuuduiinanudilatiasduaiunazlinnudiuile

Wenun Ty aud. a1 nanease lawn

- Juil 4 TQuieu w.e. 2536 Avueazsuaalilindiuag 1,500 wnzing
- Jufi19 fguiey wea. 2539 verenssureliindu 3,000 wning

€
D

(% [

R 18 SwAN w.A. 2549 ergnsSuda il 5,000 wnedn

)

'
[y

“3uf 22 §uneu WA, 2550 ve1enissudelidndy 7,000 wnednd anelud

D

2558

Jagdu negladuiinanudiladinas nssugalnfinain aud. a1d dadnuAuntn
o ‘é’

KDy

TasanisAaneludrwidvgidnssuuves ne. wa? T 2 1asanis lown 1As9nnS
Win-Auyu (187 wingdnd) waslasanismisians (126 wnzing)

- Tassnmsvilaasunudge@olwilinas (Power Purchase Agreement — PPA) uaz
9g5eninanisneasne & 3 Tasanis taun lassnisuiiiu 2 (920 wnednd) lasenisundu 2

(615 wngng) warlasansiiu-iuyudiuaens (220 wneind) lnedinvuanisanglii
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WS EUULTIN ST ULADUSUINAN W.A. 2552 TUIAL W.A. 2554 wazdulny w.6. 2555

[

ANUAIRU  SIUAIGINAR 1,765 LUneIng

- lasensiegsendnan1siasansudelni (Wasuiuduiinaiudlanissuie

[y

il - Tariff MOU uaa) Audasmu add. a13 531 5 1Asen1s baun

1%
o a

. Iasannsuiiu 1 (523 LWnging)

—_

2 2

2. Tasanstiiu 3 (440 wnzInR)
3. Tasanstnideu 1 (261 wne¥ng)
4. Tasannsting (1,043 wng¥ns) wa

5. Tasan1svsandnlud (1,473 wnzing)

0819157 vzt Tariff MOU Tassnisdifiu 1 warlasanisthin 3 vuneguds
daudn 3 1A Tariff MOU dalsivaneny wigasmu avd.an lidnidsdevesnidn
Tariff MOU wagweLas1dasiatlniinlual ilesandrnoadaldifintugannaulasinislsl
anusasliunissiola

dofuil 9 Augrgu wa. 2552 auyeynssunsUszaIuANTINTofuNd 9
Tfhsenindnefuussmaiioutu I@duddiugeusne PPA Tassnsusandnlud uagld
auelyl awy. Ransun Taeletudl 26 woednieu wa. 2552 nwa. Iddudiureusi
Fydevelninlasinisusananlud svevian 25 9 wasld nvin. asunaludyangevis

L%

i lassnsnsananludtudasmusioly fadl fasmulassnismsananlud Ysznoude

1. Hongsa Power Company Limited (13alW1) (US¥m Uruyiniiies
10 (40%) vna. wanlulihsy3leans (40%) wasiguia aul. an (20%)) uaz

2. Phu Fai Mining Company Limited (1i04) (U3¥% Uruyiniies

[

i (37.5%) vua. wanldihasyileans (37.5%) wagsguia avd. an (25%)) lasens
Fananafifdnaninge 1,653 wny i vaeld auu. ann LAy 175 wnedad was
smunelilnefignsuway 1,473 wngdes fuuagelnindondedidissvulaluiou
AUIAL W.A. 2558 LADUFIMIAL W.A. 2558 LAZLADUSUINAN N.A. 2558 ANUAIAU

Tassnsfisuaueseazidonvedlasems & 5 Tasanslaun

1. Tasensihunn (100 wneSne)

2. Tassmsidou —iwihddes (390 wnziad)

3. 1ASINSABUALNY (240-360 LNLIRA)
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o/ (3

4. 1Asan5ned 4 (600 LWNINA)

5. TA5an15U1n9 1 (150 winging)

232 msfuielwihanunads

Ak, wazn1sluiuaiaide (Tenaga Nasional Berhad : TNB) ldasunudayayde
wrglfnded wa. 2523 Wovelnilwlneusunamdslndi 80 wneind lneideusi
sruuds 115 1a3 aeun nedsedreldacurnludyyirdovielida HVDC System
Interconection Agreement (SIA 2002) avuiudi 14 WO WA W.A. 2545 mqﬁ'igfg’l 25
I lnennavitoiauesiaeisarmiiniouseadiou seun nilu. Savhdyyrdeuisli
fisAu (Supplemental Agreement to HVDC SIA 2002) atuiufl 6 waualay w.a.
2547 \itegelilinaan TNB ludnwar Bulk Energy Usunaumdsldh 330 wneins 918

[
o A

doyeyn 3 U @guiew w.d. 2547 - nawn1au w.e. 2550) 8n515udelniinludsunu Tier az

a

25 suntig lusaaanauamudiu InedReulviguieaiuisaiaueususaniiuiule
MnAuUTaINGIaaTY wazladnisvetsengdyynseentauisdagiu uasdieiui 14

v

WOATNIEU W.A. 2551 NNY. Ifufiureustedyayidovieldiiuifuadulag
(Supplemental Agreement to HVDC SIA 2002) Tneldususnssudelnininiuain
Fua LA 3.32 RM Sen/kWh wazuouvungld nvlu. suidunisifieasunludgyaisely
UaqUuu nlu. aajsz%a'wqﬁwLﬁumuﬂ'aaaumiuﬁ’ﬁyap%amalvﬂﬂwLﬂ'mﬁmﬁ’uiwﬁ’u

AT NN ALNUA Y LAY

233 mssudelnihainanainmii
detudl 14 n3nnrau w.a. 2540 Syuralveuaganninmsinldasunlutuiinaiiy
lafiazsudeluiinannannimmairluySunm 1,500 wneied arelud w.e. 2553 doun
gletuil 30 ngadnieu w.a. 2548 Syuratsassusemaldasunalutuiinaudilaning
saudelunsiauilassnistaelifmdniluguuiiiataziu uazguualding s
Usgnouse
1. Tasanmslsslnihwrsunuaiaziunouuu (4,000 wneing)
2. Tasanslssliineuauanaziunauais (500 wneing)

3. 1AsIns AN nzu12aS (600 LWNEIRA)
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ludesduanaimndauelasinisndaliivuguusiiiaiaziu 2 1asans A
lasenslsalnidimdangad (Hutgyi) (1,200 wnzing) Aeglusgnewses 19910 0. au

e 9.udgosdau Ussuia 47 n.a. wazlasanislseliandsinvingns (Tasang) (7,000 L

(% (3

neind) daegluwnsgaiu lnesgurandlaliduuniunisneasiaun vsendumond ves

[y
[ o

e 98 wimuuaazliinisneadialasanisisalnidindaingagidulasanisusn lag

IS U a

Jagduuivndamulasanmsisddifindaingad (nvu. uazigiamiavesidu) egsening

WsNFYIFIUMIUAUSTUIaNET wazilandaasauEnau 92193918n1An 8N
AT
| @ a A 1 (9 Y a v Y £
a819lsAn asevnsUszydsaulaiienseslisiutalvenuniunanssnuniu
dawanaey deAnuaziausIsy SudInIsasdindniuywersu F9asiinainlasinisaing

Lsalwindaindad wasvinena lneange Weodun 15 nuA1WUS W.e. 2553 NN

ada v

nawueanuIBUsuN1endIIINIn w1931 wienssuunsivysirsaslasaniss 11

a

auzll AsEnTRndsulaiaunuiuang -nssunsinnunsudlelyninisaziindns

'
aa v

uywery N85guURsUseidninuiensguuns (Weafing wdvuowne) Wulsesu agg
1ndT0 Taeilofouunsiay w.a. 2553 AMZATINAITT LALEAUDAMUAUADUIENTTUUAT

) a g v = ! v v 3 v A a a
wazuensguunsiugeulRlinisfned EIA veslasanisneadialsaluimdshdag iy

a v 1 {

ntevinluundt Tiilawedauatinanse

Y

2@15150UY SAUNIUTTIdUNUS AU T Uy

'
v

Hunsunsudeyauasdeianss uaglinniunissuilmnudniiuvesiniidiuladiudsy
FwAuNIAUTEYITY Ml nTensrndududunagiuntilasinisdely uddnasiaiy
819191NNTFUIUNTTAINAT?

wonwiloaniasanislsdbindaidenanitidu ange wWedun 26 ngaInieu
w.e. 2552 awy. adufvivgeusisduiinanudilanissudeludinlasinisune -nn way

4 o ] v o e® £ AV Yo 3 (Y Y o

wouvugly nvin. drsreduiinaudilag Alasuanuiuyeulvasuiudugwaun
1A59n15% (Sponsors) &lawn uTen Bandeulve aes 911n (IPC) uagdsiunusI8dy

o |

il 1Asan15u18-Nn AeegAisgaiu visanwewaulng o. wiae 3. 1Weese lunisiie
peTunnisaniauszuia 80 nu. Wulsslnwiwdianusouluvsinauinmiles Taa1uiu
anludidudoiwds tausvielniisiy 369 wnzdnd lnsazanelnddszuulidu nnw.

lalufouunsnay w.e. 2559 LUw1gu W.A. 2559 WaLLHauNINYIAL W.A. 2559 A1UEIRU
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wazilonedya@elnill 25 U 1y Sponsors azvaaydAkavaniun1siiag a1 EIA uag

AgY]

SIA guNInIgIUEINasoly

2.3.4  ayusudlesundenuliiduiugen

dlefuil 3 nuatwus wa. 2543 Sgunalneuasigunatuyuldamsiuduiinadiy
pnaslasanisarusiniedundsnulnifiezatuayuliinisdevslniiseninsaes
Uszwa seundetudl 2 NINQYIAY W.A. 2545 NN, LLasmi"LWﬁﬂﬁ’umﬁmlﬁaaumé’mm%a
gl Aegvrgliilirusumenludmiadonsig uaswsznzuos S1ua 20-30 wng

[ o

Fod dyayrdiony 12 U duanduil nw. Suvielnibiduyy Tassadednsalnindu
WUUARAINYIIAIVDINITEY (TOU) Tasfnuaidusnsiasd (Flat Rate) usnand &la
fn1sAnwianumuizauvadlasinisisalidinduinadady (120 wnzing) waslasanig

Tsalnwnensluduny (3,660 wnzdnd) Faldduiulugemnddnde”

A 2.2 nsWensieadandsulnihluginine gy

Northern

PEOPLE'S REPUBLIC OF CdINA |

/ </ VUNNAN /
k \_S\, 1y )

Southern

W:{ Priority Projects

d‘
NU1: Aseanenergy.org
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Mnamd 2.2 aziuldinginirendeuiianumsnzaunisiugfieansios
fudunsteriendseulnihszninesemea Wewinfoanwaiinsefuildnisdnade
anedanassuliihszeznsldlnaiuly msludrdhendauisussmalne (2512) s1897u
11 TassnsidenleasyuvdwesUssinalnefiudnasanasiinnsgeviendenulniuga
Usznaulude szuvdaliindenlsssenindlnefuaisisussussrivuan (@Uv.an)
wagszuvddlwidenlossevindlneduunaide Tullagiulse walnedoliinin auv.
a1 571 1,800 wngiad wavduaududslniniudnsiuiy 4,000 wnesndaelud w.a.
2562 ludruvesszuvadlwidoulesinefuunadedu daguinsuandoudons
Tiffunadesiu 385 wnednd wastdsdudunisneadiclasenisdeulssssuuds
Tl WeSudelwiiufindn 100 waead wenanilusamalneddldiidumusuiiony
nqulszmagininguiiles nie Greater Mekong Sub-Region (GMS) FaUsgnaudas
UsenaaunBn 6 Usemalaun assasgusssnouidy dunyy aud.ann  Weuds Iny
wag enuny Yagduamznssunsussatuaudonelniiveaginiaquinlvseglu
sguinnnadsunsdaringssdey (Grid Code) dmiunisdouslifiluginaned diu
madeulesszuvdsiniindug vesondeu drulngdreglusenitiiiunisneaina

pg13lsAnIun1siiaszidadeniaasugatansiiiosadiafealidauisasivun
AufeIn1stevrendsnuliiale Wesanndseulniidududsidu (necessary

good) AaNISHAILIUTEMALUAIULATYEAIRALFIAN NINTIIA0IUTENATIAAINTINLD

v
(% IS )

(co-operation) NRsEnINey n1sFeviendsnulnirgenliinnu Fed1dued98q
Iy} yal i a ¥ 1Y & 1Y) | v
A1A33 NALENYU kagldiufgItesiun1sdeviendenuliinssninseineazdes
AnwkazyitaulaieInuuselosunasNanIEnuNAL AT UINNNITAEUNINT S
AINA1T SIUDINITNYIYIULESUAS19ANUTINLDTENINIUT LN ATENI1999ANTN5 b AN T
nauUssmAandauluaumIg 9 819 uNISHEN N15d9 Lagn1sInieliiy duazdina

Tnsaevrendsnulvirauisasnidunisiulamefuaziuszansain

2.4 UNAMULAZUIENNYITD
lunaaudatuauysal (perfectly competitive market) graangsaulninagly
anunsandugaiunusian (price maker) nalnsiavesmainazilulunuvguiesvgaans

38011A111 591A19NAMUAINQUALA (demand) AB USuuAuABIN1sveUslnn uay
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guMU (supply) Ao USUan1snoUauesuadlnan (Bajpai and Singh, 2004) ag4lsfiny
Tupnuluasuds satadevendsulinlilinaiaifinnsudsdusgrauysal nalnsiads

Lufiuszavgamlunisimvuasiaiganin (price equilibrium) Mdusssuseninag@eiugvie

milillenguslnasiedesdnliidiusinlunisdmunsian Welnmswdsuulassiaie

Tidesndununisudn duslaadiulvgidinsseadiemlufimusaadnisimualy

al

a1 Andulupainvigudnndanuili (retail electricity market) guslandaiigiunaly
N150959951AU08ns ok UAL LT U9 TUN15ABI9991AN dnSunatauIedInasaulnii
(wholesale electricity market) s1a1anlWindausunIutdosnitlunainuieoudn (Hirst

and Kirby, 2001)

'
=Y

Neuhoff (2011) 83u1831 TunaiaynuIn (monopoly market) edifnanuindliid

Y

a

F8LATIAIULUIMIINITARINNES A IREREATE11199a9 (market power) N@11150

FJusraa il Ingligeidveendelagsiuaingusian lunatandsaulnihuuuyneind

NARALTD1UIANAALANTUIINTDINAAVBINISVUAINAIIU NN (constraints on

dze

transmission) wazA1ulidanguvatguasdnasini (inelasticity of demand) @aulu
parandanulaihiifnisudeduogisauysaiiu fvuelifiduiuresdeuariuendany
Tsuinaulddrindiuiu s1a1natnvesarbniln (market price) agiinfusunuiuLls
(variable cost)
pandomendsnuliiidngnenuaulneduanfiedlifnefimuauiidnissae e
gUMursaUsIaNsSHanTiveenIngUarrIaUsIaAUABINS NN Fsdanalisinid
Iniihgedu arwannsolunisinuasiaidilniivesuanazanas o fisuiuvesiunan
isndu n1suvaduvesyrdnlunaiayuisuesse (oligopoly market) AuLUUTAB4
Cournot competition thu “HHANLAALIIUN1AINIALTEIEA (maximize profit) Wyay
fu TngnnsidenUsunanisnaniimuizanesiaies lngainnnsaaguuszidondiuiy
wansuIunils a nasnw azsinlainlasuinlsgegale” (§ud neauns, 2551) dwsu
Cournot competition 5701 (price), ﬁunuﬁ’amﬁlu (marginal cost), f«i’ﬂmuéj&lﬁmwga
Audalunane wazAudanguvesguadrnesini (demand-price elasticity) ¢

[

ANUEUNUS URIT

(Price — Marginal Cost)/Price = HHI/E (1)
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Taw@l fil HHI (Herfindahl-Hirschman Index) = HaTYBIEIULYIMINTAANAVDSEHER
WARZI188NA1a9d99 (sum of the squares of the market share of each competitor)
LAy € = AUEANEUYRIQUAIARBIIAT (demand-price elasticity)

aunsi (1) Seuldluuvudasmwesmaiaguetdessie  lasianznaiandsay
i edlddiuin  lusaeUssavilaansaiamsadrssamienistiusan (price
manipulation) Tuld waziiesanndsoulwiidududsndy (necessary good) il
el asuuUas qﬂaaVfﬁJaq@‘U%T,nﬂl@immsamauauaqGiamil,ﬂ?iaul,waqsuamm

= @

leuniin  (OECD/IAEE, 2003) RNmulé’d%ﬁammﬁﬂ%lﬂﬂqﬁu USunaumnu@ean sty

a

Infhaglilaanasunnidn Favilvgudaiidrunalunisdvuasiailauinniguilae

v
v

aun1si (1) aansathundeulnadlasad
Price = Marginal Cost/ (1- (HHI/E)) (2)

n1siiinduvesduIudRaand Ul Fdun1sfnuiaadnunenusininis
WNTUYeIT NN AAnasulnihannsindanss seme avdanald Avll HHI den
anad wWazaNaNN1N (2) aziuladn wWaAswll HHI anas 1A nHAazanasnuly
¥ o’./j lej d‘ Q' 49( a b4 a U o Y a 1 Y} v
Ay MeillllasinnisiiiuduvesuTunagrdandsnulnissviliifianisudadusiusien
TENINENANUINTY

1 < (Y] [} 9.14:%’ (-] o Y a = 1 =
agalsinunalnaatnvesndsnuilililadusgiudurugndnieog1amen

wilaunuduaiiill wideasuegiudngninvedassasianisvuadangsaulniii

a

(transmission capacity) (OECD, 2003) fatunisfiazifinnisudetulunaiandsauluii
Tupfinirendouieduiufiazdesiisdatiadvd dgisasatsenisteiu Tunandouns
wdsulnihszninssna Weszuvasdmdsaulniivesassszimagnideandisedu
wdinuiazgndsnndszimadeeeniiisaanlniidindlusssmmind iisisandn
1W#1gen71 Billette de Villemeur and Pineau (2010) dsA21u3uiioi 1 undsaues
Uszaddsoonuaziindmdsnulnihi anfindssansainvesmandandanulalih ns
v3lnawdselaih uaznisdaasanineinslugiiniailfiiausslovigen

Billette de Villemeur and Pineau (2010) ¥1n13@nwmanguivesnisdonis

iUl lngdsauudgiudi Naddenasguveglunainudetuanysal wasaulndinly
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a1u15ad15edla uag satandauliivesUseimeuidiwazdioanagluniznasnin
(equilibrium) %38 guasd (Usuuaudedn1suslan) wirduguniu (USuanisuadn) na
n1sAnEINUI Nsdeviendsuliihainisanazansiaaliilussmagindy uiay

ilvsimanliinlulssinegdieong Wu

AW 2.3 wansenuINNIsTenendtnulnisesad e ssenadinduas
Uszinagdsoan lunsalnuszinagdsoanlaifindsarulvindiuiu

(excess supply)

0 Import Country 0 Export Country
C' Q —s —b
@) c@)-c@-x)
C'Q)=C'Q"+K)

. c'Q%)

P

. 1 4l

p

R T
P
oAlT Y
N
) Q") a, PQ")
gaq = Q' ?

fiun: nmduatuann Billette de Villemeur and Pineau (2010)
R

1. p denotes price, Q denotes quantity, D denotes demand, S denotes
supply, A denotes autarky, T denotes trade, x denotes quantity of trade
and K denotes transmission.
change in consumer surplus of import country =1 +2 + 3
change in producer surplus of import country = -(1)

change in consumer surplus of export country = (4 + 5+ 6)

ARSI

change in producer surplus of export country =4 +5 + 6 + 7
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AMNA 2.3 LAAIDINANTENUAINNISTRV WA UL Imas1A1A WA 1989

UssinagdudinagUssinaddsonn Tunsafusswmagdseanludindsaulnirdiuiu
v a [ v S 1 a
(excess supply) Useinanaioon T wanwaeuluilanuszann Q" uazdspenlulun
[ ¥ o ¥ — [J Y oA (% Y1 ) T
Q, Wéwszmadundn T vilivsunamdnulwirludssmeddeen T anaudu Q
a % Yo v — £ oz =T < 1 [
warUSuundanuliiludsemagdnd T gedudu Q  Fedwalvisiaaluiives
Yo ¥ — —A g —T v v ] v °o § v
Useinagdid T anasn p Wy p lumesssiuthunisdeeenndsaulniiazily

. Y % A T
siebnihlulseinagdseon T geu 9 P Hu P

AW 2.4 wansenuIINNIsTenendtnulnidesiadliivesssmagindiuag
Uszinagdsoan Tunsdinussmagdsoaniingsarulninduiu

(excess supply)

Import Country Export Country

Q) g ==
C'@Q)=C'Q -K) ]
C'(Q)=C'Q”+K) C'Q°)

p
ET /[\
R )57
T L
_/ qQ
c X
_é aw
<> pQ") < \p@")
—S 0 Q D S Q
Q Q 8,° 8
Q" Q Q
Q

i Boonyasana (2013)
MUELAE : p denotes price, Q denotes quantity, D denotes demand, S denotes
supply, A denotes autarky, T denotes trade, x denotes quantity of trade

and K denotes transmission.
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Boonyasana (2013) ‘v‘hmiﬁﬂwﬂmEJé’?qamag’]uﬁt,mwmaaﬂiﬂ'jw ARIANFIIU
Infhvesuszmagindeglun1izfifiguasddiuiiu (excess demand) wieU3uimaay
aean1suTiaandsnulnihuinnnusuianisede waznatandsnulnivesdsemner
dsoanaglunnziiguniudiuiiu (excess supply) n3ouTutanisuaandsauluin
wnniUimanudeanisuilan nansdnsmudn mstevendinuliihvesussmar
dseanuazfuintraglivildisaailnivesisasussmaudsuutas uinsieue
ndulniseninelsemaazneliiinusslovideUssinagan A Miliusemagindad
n¥aulnfildanntu uasUssmaddseenldsumeldannismendsnulndh

awil 24 wansdenansznuainnisdeviendsuliiidesiaiailniives
Uszimadinduazuszmagdsean lunsaifivszmagindieglunnisifiguasddiuiiu

1%

(excess demand) uavgdsaanagluniiziidauniudiuiiu (excess supply) Usgine

Y

' a o vl S | a o Yo v
diwan T waandsnuluihlddvszaa @ wavdseanludsuie Qy lﬂmﬂizmmmm
— o Y a [ Yo S <) T a

T f\]z‘mﬂ‘mﬂ3mmwaw1u1v\lﬂﬂuﬂizmmmaaﬂ T anasain Q 1Ju Q uwasuSuia

Y] Yo vy — & =S =T Y] &
waqamlvxlﬂﬂuﬂwmmmm T @wuan Q Wu Q  s1anvesndsaulniirvesiaass
Uszinaliidsundas

= o v v o v | o & a &
n1snsamdsnulniveslssineaddieanias i lddsuudasiy ity
Weasnusemagdseanindenulnihduiunieinisuslaandeunidesndmegeny
Wi naursandals wazanuuIAnYee Bajpai and Singh (2004) A9 wass v il
° Y A v vy & o Y a v = o Y o
a1unsadrseslildlanedadddunulunisiiushwindrnunaeudiegs Feilingaenu
Indhdauiu (excess supply) 3 llaunsadaavilisiaiailiiianas n1sdeoonnasu

=

I Faduniadenifnindinsulsemeaningsnulniidiuiud wsizazvhlilseinadl

(%
a

selatiinduainnisvignasnulnii fageuaniinisndaeslindenulniindale

=) dll ! o v Y o (% Y o v gj i ¢ a
gy dely wWesnnldaunsadiseandsnulildld dwmsudsemediidrdueglun1iniseln
figuasddiuiiu (excess demand) n3oUSuramasulniindalaluiieanananiny
Aeen1slun1susiae Aevihlvsiaalii1azas@uainisy wnluinisundingesaulaiy
NANUTEINA L1U1NBUANBIAIINABINITAINGTT SIAA b diugeUuaunaln
na1n wanndnisuidindanuliiianaisene agilasaaliiive s ssner]

i ldivdsundaseguliainiiy
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MnnsumaTsanssuliannsallddiudengulssmasdeuiinnstenis
nFaulihsznisUssnadiniy seuardmalidinmausiulunarnndanulaiiuniy
vmneglunnnsalifinaandanuliihwesssmeagihiduazsemagdesneglunnizga
A (equilibrium) s1enAnlwiludseinagintnazanasdesainuiunamdssuliiilu
Ussimatuiuty dulssineadaseenazldsuseldannsendsnulidi Billette de
Villemeur and Pineau, 2010) Ium’;maaiﬁ'ﬂizL%ﬂ@’ﬁwﬁwﬁqﬂmﬁdamﬁu (excess
demand) uazidsoanaglun1izifiguniudiutiu (excess supply) n1sifinuTum
nEsulnihanmsiudagiilisaailiinluussmeadindlodugatusar inelhie
Jayymnisviauraundsnulniiniglulsema dmsulseinagdeeanazlasuussloydn

n15v1enasubiifngiuiiu (excess supply) fndnlaiiuaiiudeinisvesuilan

(%
[

(Boonyasana, 2013) satiuiasiulainnisdevrendsnulddiseninausemadulniy

MaNN13TeRATYAansNIN 1WunsdnassmineinsvesUssmagaiiinUseleyigedn

¥

1 [ ] [ ' < 1 '
@El’]\'iliﬂ@qllﬂ’]5621E’]GU'WElWﬁ\N']u‘lﬂ/\]ﬁrﬁgﬁ'ﬁ'mﬂﬁglmﬂLﬂumqﬂﬂﬁqﬂqia\‘i@@ﬂuagﬂqﬁ

o Y a ¥ =

P AUAINTaUSN1IENINUTEMA LI nnasulWiTd NIz ALANA19970

=Y

ﬁuﬁ’wmau?ms%ﬁﬂﬁluﬂ The General Agreement on Tariffs and Trade (GATT) %39
World Trade Organization (WTO) Tutlaguu luaunsassyladn wdauliih As dudn

N39UINTT (Mattoo and Sauvé, 2003, p. 176) TuvmziinisAseninsussinalaeaiulg

(%
1 a [y N [

agvhnsuanildsuduainndaiu n1sgeviendsauliiiseninsUssnatudunisie
Yeduaryianeiiy Fedanwauzwdoununnyusenis (perfectly homogeneous

commodity) (Pennings and Heijman, 1995) Usgn1saeuife n1sdeavignasarulnii

[J 1J v [

Aean1sNseulesaneihdamasnulni Ysemagadedndudevinisdeuiendanuiu

Uszinanfenanwainnonutasdszezniglideniauiuly Jiutuagvinlvanlganelunisg

dandsnulihddunuinauiulvsazlidaunsaviinisyevisld (Barouti and Hoang,

1%
[ N Is) v

2011) nazUsen1vdidde N1s@evrendsuiniissninelsesinaasdszauninudisa

o

ety fusgiuaulinsdanaganuduiusnaseninalsenaganane sg

Y
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3501501 HUIIUIY

A15398509 1399 “ANUSuTaeunaIulniNvee IR eY | NAaNSENUIINAITUI

waznisdseannaanulniinesiaaliin 7 Wunsidedszend (Applied Research) Tnglu

(%
[y v v A

M3AN¥IATIH AuerITelaimuakIeTIeUITideel

3.1 sULUUNSIY

v
av A &

NUATBTITUNIIBLUUNENNEIY (Multi-Methodological Research) MLun153¢
\WeUTuna(quantitative research) WeninansznuannsddLazdsoonnasnulniige
TeninaesiseukaznIranamnIsHveto L TeuLasUsTnAlng Malanedideaziiu

IUTIdeyaliennnIn (qualitative research) iie@nwislayminazguassalunisdeuiy

q
(%

AT Falidupeuuwazdsnisaniuiu sudouilunisfing wasiusiusiudayansdl

ndlilugiinirendeu sudwumislunmsunledymdngs Useneunisasy

1

<
3.2 N1FNUTIVIIUNUDYUA

x|
v
3.2.1 uwnaslayani

Y

il (secondary source)

[
a v A

N1357UTWUYANUUAm A YHIveIN1TIT8lEITN15AnwIeNa1T (documents)
Wotiaszinanuduiussenindyminside uwifa ngul wazassunssuiisates T
N15398L89UTU (quantitative research) muﬁﬁaﬁlﬁﬂm%%a%q 10 Uszineguntnandey
Tnenjatiuluiiussmaivhnsdenendanuinfuussmdlne dogausznouse siaaluih
A1mA§3eu (household electricity price) s1A1AlnH1n Agna NI sy (industry
electricity price) Usunain1suan vl (electricity generation) n15UN41 (imports) N5
d998n (exports) 910 Energy Information Administration (EIA) iag International Energy
Agency (IEA) LLazﬂﬂiLﬁﬁ’lLﬂuam%ﬂmaﬂﬂﬁjua%‘%umﬂ The Association of Southeast

Asian Nations (ASEAN)

3.2.2 uwvaslayaugugil (primary source)
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Usgnaumigdayaninsinveinisdeviendsnuihlugininendeu Jymiuas
guassalun1sgerendsnulnitluginieil siufwumdunsudledymdngn lnedis
AUTITIMTBYARUUNISEUNWaLTIEN (in-depth interview technique) Tneglduuiduniuval

(interview guide) tiusausTayavnglideyandn (key Informants) FadudsuRnyeu

Y

[y

seavgelulasenisdevienasnulninluginire @y wu dunudimiinainendeu
nseNnTInaeu nstifdendawisdsemelne nslaihduginie nisliduasvans
WIMTNTEAUFINUNAIILAIN all.a17 uae wnale wasuSuenenyuinanvsedmiie

wasulihlugliniedl

3.3 MsiATendaya
3.3.1 uvasoyaugugil (primary source)

1) maﬁﬂmﬁawamzmmﬂ%@mawé’wmiﬂﬂﬂuqﬁmﬂml,%au@iaﬁmm
Tl mi‘i%’ﬂiuﬂ%ﬂfﬁ%mﬁmiwﬁmiamaawmm (Multiple Regression Analysis) lUU
aunTuIaT (Time Series Analysis) lun1siansgviveya laeneeruaunudadenieusn
(unobserved cross-sectional heterogeneity) ﬁiﬁawmamﬁuswmwﬁagﬂé’ ulawn N3
gauiduanmsdandsnuliiiainisdaaznisaiy (transmission loss and distribution loss)
N1¥ (taxes) RugnnyuIINN1ATY (subsidies) inalulad (technologies) N1siniiuAsua
(sequestration) UlyUNBATUNRIIU (energy policies) nysztleu (regulations) wazdannad
58nI9UsEWNA (international agreements) lilwlinansenumanisweinsal (Wooldridge,
2001)

INNITUUNIUITIUNTIHIUNITUIAMUFURUS VIR WU TDATLAURILUS
Aty wuisuun Tl seassiiaulalunisinwnfiunnndmiasauys Teun Ysinaniswan
wasulnihneluyszina (Generation: G) Usunanisaseanndsauluin (Import: M) uay
Usunansthdmd el (Export: X) aaduiudigui ldanansoldnisonnesingldnns
anneuludustsiefidmulsdassfiswniorlunisimeszils msieszdnsonneeid
idunyaa (Multiple Linear Regression Analysis) Juwadinn1simsizinisanaesd
Aedestufudssassiuinnimideiuusiuly waiiemnnsiiufiuUsdassiineides
Lﬁﬁﬂuiﬂimwmﬁaawzﬁﬂﬁmmgﬂé’awaqmﬁmiwmﬁmmﬁu wagdnaninlian

ARALATOULNITFIUVDIFIUTEUIAT (standard error of estimates) Huanad
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[

lunsfinwiaaillamvuaiuudiass (models) 134 guuuy fsil
1. wuudnassaunsanneelliaduy I5n1smasassiesiian
(Ordinary Least Square : OLS)

WUUINaeIaun1sanneedady (Ordinary Least Square) 38n13findvassiasiign

s

(OLS) 1un1simsneiid@eUsunu (Quantitative Method) 1flauldunn uaatdudssdns B f

Auulannisiliianuesulisiedeyaiinund (outlier) 110 FedawalinisianTinsen

o 1 o

fanaulgo1aliwiug FeuluNISIATILANEATRIINDIRAITUIIT HANITAIUIUAINATD

I v aa [

HUTDANALUDIAUYDIEUN1TON008LITUEY (Ordinary Least Square) 1511571898041 08

'
=

Ngavsalal (@0MS NERINTYNIA, 2550)

q

2. LUUdnaes Autoregressive Conditional Heteroscedasticity (ARCH)

Tukuudrasuasegiauuuaufnlalin sauuRlia1 LU TUTIUV0UMBUAIINATA
d' a d' d! % Y & 1 % a o
\AdoullAAIN &9 Enders (1995) lauandlitiuindeyairsugiasunsunardruiuuinty
AuUna1 U liTesliAUAUKIUEIN AUNIAIYAIUIAITBUNTUAINEIAD LTS
L@D85NIN F99ELTUlANT0ANLRANIIAIMULUSUSIUYDUNDUAIUAIALAZDY TIANAINNSOAN
Asdty resdudeanuffimuizauniegndes I3 Enders (1995) na1d1 lunane
& a P ] a "

anunsaisraulaiieseukusus vk uudtauluwinuy Tuvasiausdsusiusuulid
Reuly (Unconditional Variance) Aioaanuuususiusyezentuoiaazlalddiidfy winis
Lladasmsinseideyalussezey M3adnm AsUInG wag 013 Jyansd, 2542)

3. Wuuaaay Generalized Autoregressive Conditional
Heteroscedasticity (GARCH)

Bollerslev (1986) lav 18210 ARCH Model Lﬁmww\?'}aaa%qgm%ﬂdw
Generalizaed Autoregressive Conditional Heteroscedasticity 158 GARCH (p,q) @4l
diudsenouiidu Autoregressive Moving Average luma1uuUsUsiunidnvas

%

Heteroscedastic Variance agtiiulaan 61 p=0 uag g=1 151M3glauuusrans GARCH (0,1)
Fafifo ARCH (1) 38 ARCH (q=1) Hwd lngaguudd a1 B, nndadfianvinduauduuudiass
GARCH fifie ARCH (q) 1t (M53nh FRuaydnd uaz 013 Iyansd, 2542)

4. WUU1a09 Threshold ARCH (TARCH)
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LuIAALABARY Threshold ARCH (TARCH) Iésimun3ulne Zokoian (1990) dai
LUARARLABITUNANSENUIINAMUTUNILYRIRILYS ALRURIUTARTuAelHIARNS
Wasuwlaswesnnuulsusiuegdifeulailiauuinsiu (asymmetric) wiansliAnuall
wirdulufidnisuinuazavainnisiUasuudasdangnd wuusiass TARCH Feldnwasiu
LUUSIa89909ALLUTUTINeglitouly Tiuansdsnuldauuinsiu (asymetric) 104

a 3

Aa X v £ o A a ¢
NANTENUNNAYU (NTIFANA ﬂﬁufyfﬂ@]@] BEE 819 IUANSIA, 2542)

Y

nsAnwluaseliiavldnisimssinisanneenvan (Multiple Regression Analysis)

bNTIN

ee

fifuusvihunennnimilsiuys wazduaunisanneenmgaaunsadeunduaunisgs

1Y

dulaeadl

P=a+pG+AM+ X +e (3)

Wausuraunisuannasnulidinieludseine (Generation: G) Usunaunnsa@sasn
nasulndln (Import: M) wag Ysunanisdidindsanulndia (Export: X) Wudulsdase

Tgviunesey s1anantninsdanistiidreadnawislsemealneg (Price: P) Anuduvad

duazlddyanwal B wazludiued

o

MIUNUIEY99 P Alasuly n1silasunladvsd 67

wUsBaszniaeazyilisulsnu wWasuwdadly B; s yadaves P azlddyanval o

Y

Fulugaduanassdniuuwnu P waz A Janvindu P illefuusdaszynimia

con

uAYE uaz
f € AeAmunanLAABY

2) msfnwialyuarguassalunisteriendsmulnitiluginmendou
sudswumslumaulodygmdindndu Wunsfinwidananin (Qualitative Design) e
AsiAsIEAden (Context Analysis) 21nn15@NEONA1S (Documentary Research) Lhag
nM3dun1valauAniudedn (In-depth Interview) nglideyandn (Key Informants) R
JuifuRinveuszdugdulasimsdorendsnuliinlugdanendeu 9inosdnsineg léun
dnaulvgonduu nTens1INaNIY NS BeU NTUFININGNUN NSt enEnLre
Uszilng nmsliihdinginie mslatiuasmans imiiissdugenundanuain avy.

= a o A a A o ' o a & o
GRRRLER MBI LLachTH‘VlL@ﬂ?ﬁu%ﬂ\la@ﬂi@ﬁﬂﬁuqﬂwaﬂﬂ"lu‘lWﬁ’]ﬁlu@jﬂJﬂ’]ﬂu JMUIU 6 AU

7N 7
v a A

el weliAnmnuianudilateUssnufnyegsazidennseunau neuagldiniasionts
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'
o [y v

AnseiiBanagnidmiunaunsesdoyaiiugauia 9aseu lonauazguassa MAaain
Wlgu1gAMUTILDAUNFINUVBD T Y LU UgURUTRLATINYMIUNELAZHIATAITN
ulsvrefiieadestunistorendsmulnihsesssmaluginirondsunasvasUssmelng
TnogjsfnuUsemaiiinmsdouendsrulnihfuussmalnglutagu 1dun aud.an uas

LAY
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NANI5ILASIEATNALaLNUSI8NE

v

N5398150¢ “Anusudlonundenulniveseudeu : ansgnuanmsiidiuae
nsdseennasnuliihisesiandliil” 4 Yssananateyauazinauailunanisiasisy

[

¥ ¥ d’l
Toyalanail

4.1 msﬁnmﬁawanizwumn%mﬂwé'wlu‘lw%ﬂugﬁmﬂmL?jausiai']mm

T

4.1.1 anenIsadun
= & M vy 3 | a
nsAnwluAsailldtoyadnn Intermational Energy Ageny (IEA) wagmsluiienan
wiausenalne %@Lﬂu%a;gaﬁmﬁau AILF UNFIAY 2553 D4 SUINAN 2557 53U 60 LB A4

uaneswazlduntoyaaianssulun1Iem 4.1

dl aa
M99 4.1 FnANTIUUN

ANANTTUUN
Fodo Mean S.D. Min Max

el eEs

p 87.989 10.494 72.30 107.10
(um)
YSUIUAITAITHES
- o e G 16.672 25979 51.05 125.29
(AnNnLInATILL)
Jsuneun1sdsann
. M 85.611 16.777 6557 11579
AnnzInagalug)
USuaunsune

X 76.979 17.877 59.20 106.63

(AnngInaTILua)
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Weidun1snsivdeunudy (trend) waznsrsaaudeyalnddnwazila (stationary)
w3alil Fuhn1snensrvesdeyadina1insiiasisvmealen (Visual Analysis) m1uning

4.1,4.2,43 uay 4.4

MWN 4.1 nsmdeyasunsuaIvassIAA ivedsweniig (um)
P

3.2

3.1

3.0

2.9

2.8

2.7

2.6

2.5

24 LA L L L L I I L L I L I L L L L IO

I | {1 Y2 | 11 Y I | | VA I | 1 Y VA O | N | | R AV
2010 2011 2012 2013 2014



AR 4.2 ndayaRUNTINAIYRIUTINUMSNSHARNAN UL RnneTaddalus)
G

17,000

16,000 -|

15,000 -|

14,000 |

13,000 |

12,000

L L O I I L I I L L L O IO B
I | 11 AV | | V2 [ | || VA | O | Y A VA O | N | | B AV

2010 2011 2012 2013 2014

AA 4.3 nsdoyasunIunaveIUTamsULdngs Ul Fnnginddalug)
M

1,800

1,600 -
1,400 -
1,200 -
1,000 -
800 -
600 -
400 |

200

0

LANNLN L L I N N I N I N N I L O Y IO
I | 11 Y/ | 1| V2 | | V2 | Y | Y VA A | N | | B AV

2010 2011 2012 2013 2014
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[y (3

AMf 4.4 nsideyaeunsuaveIUTinunsdwanndulnih Annginddalua)
X

300

250

200

150 -

100 -

50

L L O I I L I I L L L O IO B
I | {1y AV | | V2 [ | | Vs | N | Y A VA O | N | B AV

2010 2011 2012 2013 2014

AW 4.1, 4.2, 43 wag 4.4 uansliiiuindulsranuelifainudu (rend) wag
lesnsiunlsdase fie Usinanswanndsuluiinielulssme (Generation: G) Usuna
nsadseannassuliin (Import: M) way Usuanisiidwassuluia (Export: X) inuae
JuRnnz3asdalus (gigawatt-hours : GWhH) wsifanu fie s1aenlniienedsannisindadae
naRLaUsTmnalng (Price: P) findaeilu uimseniie Bilvduusdausuaviulsnuil
miresinefu feunisvadeuauils (stationary) Snirdeyaiemununld n ety

fanan Saaunisi (@)
IN(P)=a+ A IN(G)+ S, In(M)+ S, In(X) +¢ (4)

4.1.2 msvedauanuils (stationarity)

Y 9

neunIsiAs1Eidenasunsuaisndudesdinisnageuainuils (stationarity) ve9

£
14 v A

Toya lngluns@nwiaseillaidenld The Augmented Dickey-Fuller (ADF) Unit Root Test

11l UNISNAEDULAEINANISNAADUAINNTIN 4.2
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A15199 4.2 NaN1SNAdBUAINULS Unit Root Test

NaN1sNAdau Augmented Dickey-Fuller Test Statistic (ADF)

fauus Constant Term
Level 1st diff sy
s lieds (InP) -1.147 -9.558*x* (1)
Usunanisuas (InG) -3.685%** 1(0)
Usuainsasean (InM) -5.804%** 1(0)
Ysuamsudndn (Inx) -4.606*** 1(0)

'
KX A o

Ve % unnaialidAtyneadiansz A 0.01

PMNATNT 4.2 Nan1SNAABU Unit Root Test lme Augmented Dickey-Fuller Test
Statistic (ADF) 195U constant term fauUsdasziinan1snadauyils (stationarity) WA
wusmuAe siaanliihdinanisnaaeuiiliils (non-stationarity) faiudednduneiinig

First Difference dw¥udulsynianeuyinin1siiasizs Time Series Analysis fsaunnsi (5)
AIn(P) =a + BAIN(G) + B,AIN(M) + B AIN(X) + & (5)

4.1.3 n13nagau Serial Correlation

‘:1' a ¢ al Y = o & v o . .

INBKNANITILATIZUNYNABINIINTUADININ1TNAFDU Serial Correlation (Green,
2008; Wooldridge, 2009) n1s@nwluaseilidanly Durbin-Watson Statistic Tun1snaaeu
Aandn3 wausIngdn A1 Durbin-Watson Statistic ¢infiu 2.444 #vgandn 2 uandliliiuinens
\in Serial Correlation 3suAladaymillagnisiiiudinlsdaseMu lag vesiuusnu o

AN (6)

AIN(R) =a+ BAIN(G,) + S,AIN(M,) + B,AIN(X,) + B,AIN(P_) + &, )
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4.1.4 wamTiATIERNITanaeynAMLiianIBnsnaresUTnunsHEnnas Ul

Aelulsesne USununisdsesn wag Usunun1suingn sesianaludnuneds

A13199 4.3 B\laﬂ’lﬁl,ﬂi'lzﬁﬂ’liamaﬁl‘vmﬂm (Multiple Linear Regression Analysis)

e ndnveds A In(P)

OLS ARCH GARCH TARCH

A InGy 0.040 -0.003 -0.079% -0.051

(0.071) (0.057) (0.043) 0.054

A (n(M,) -0.001 -0.004 0.030%** 0.011

(0.011) (0.007) (0.010) 0.008

A (n(x,) -0.003 -0.005 -0.004 -0.005

(0.008) (0.006) (0.005) 0.007

AP y) -0.223% -0.218 -0.334%* -0.360

(0.133) (0.143) (0.144) 0.159

DW 2.148 2.175 1.896 1.940

AIC -4.370 -4.348 -4.383 -4.354

SIC -4.228 -3.993 -4.134 -4.069
Observation 58 58 58 58

e : 1. Standard Errors agluandu ()
D, ¥R XX | ay * mwﬁaﬁﬁf&ﬁﬁmmmﬁﬁﬁw AU 0.01, 0.05 wag 0.10
AINARU
3. DW #u1es Durbin-Watson Test
4. AIC #tu188e  Akaike Info Criterion

5. SIC su1e9e  Schwarz Criterion

AINANTNTN 4.3 HANIINARBULALATATH Heteroskedasticity Test: ARCH fagl

AareianulsdsunszdudadnAty 0.05 wudi wuustaeedsnisiiasaestaeiign
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(Ordinary Least Square : OLS) tiniey#1 Heteroskedasticity Fatudsdeudennanis
FLAT1EWTENIINULLUATA DY Autoregressive Conditional Heteroscedasticity (ARCH)
LUUI1809 Generalized Autoregressive Conditional Heteroscedasticity (GARCH) @
LUUF1a89 Threshold ARCH (TARCH) Lilennuuudiassfifian uazainiuIeuifisuan
Akaike Info Criterion (AIC) wagA Schwarz Criterion (SIC) HaU51n937 kUUII1909 GARCH
fiF AIC uay SIC siritan Fagnidenliidunuusraesildodunenamsiinses il
ansnazeaFurunisuaanasanlninnigludsema fsnininnsdeeen waz
Funaunistindin desaniiinanade Ineavanatesiuldassiaguasdinasanis
waenulasnsiautlsnalunnuvanese s
- Ynansraandsnuliiiinnslulsemeniinty 1% ssvihlisesianadlniiang
d9anag 0.08%
- YSanamsddmdsnulniiuisdy 1% szinlddesiaarlnihvsdadiuiu
0.03%
- UYsuwnisdsesnndauliidiuty 1% svsiilddesiaailniiivisanas

0.004%

Y

1A8ANUTAAS 19 ILUUYDIANUFURUS AR I

AnP.,) = - 0079*AnG) - 0.030**Aln(M,) - 0.004 Aln(X,)
- 0.334** A In(P,) + €

v

Auwdsdaseynidmadefiulinuianun lnafia1sandnal t-prob dauninnme

syAulydATY (0!) ETeimun eniuusunan sl
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4.2 nmsdnwnslynnazauassalunisdeviendsnulniiluginrendeuy

a 1% ! Y & ! di{l (Y '
noun1sisEnicsemananddiiiuit nmstemendsuliiisenitesenase
ldnsandununisudnenlnih msansiaAidmsuguiiag wazauTuAIUNGIY

NA5FUN B TULT IR N AL NUVDINUI B UE A UA UNAI Ul vealne Tawn nagindn

<

daugiinin nstniuasvats nsiiidendauisdsewmelne dinauuleuiouasuuy
U = 1 a o a = Q’J (] U
WA NN NTENTIENUTEmAvDIUS YNGRl s ySlaansdnin (L )
2y I 4’5 I3 <@ v 1 1 = ¥ Y] 1

AldUAwAlNmNaAnIiNaIe31 Ausinidasundsnulniiseninwseneag
ldnisandununisndnalilin nsansiaarihdmiuguilan wavauduaaiiundenu
YUTENAMEAILRNATAYAE Usen1sinile MsBoviendsnulniiseninelssinai
Trusewmalneaiunsaldnaanulunisnanlaegrafivse@nsainuin wu Toauiu s way

navudeasensealiiln Tnenisdseanlutiraianidianusesnisialninnielulssine

o

198 WarudnsurInaINinuAeIn1stunsi i elulssmannn 3nanssuss

43

UszrsulaeUssrivuany ey wagnan Usenisnass msteuislninsenineussmeania
WiusgwalnganusaasisanuaugasenitguasAkazgunuvemasnulniiauganiad

WANAAY FI9g1TUNTanasvadlndndsisuidunaannnisanasuSuaiey nseansly

¥

wdulii e uludisggiou Inllanuaugadulaeinduazdeeanndanuiisening

L2 ¥

Uszina Meanualiladidylosiign n1sgeviendsnulniiseninssmaduasuliie

o

AUTILLDTENINUSENA

oglsfinung suideufiunnieiuvesusazUssmaduguasinddnsoninusuilo
Frundseu winfinsudledgmddysinaifieastuneunazsreznalunisasaseses
yansfn awvilfeuniefundsnuliinlundanediussansamanntu Surzdmare
msandiununsEEaa i nisanmmAdhdmiuiuslae warauduasiundsnusily

Jagdunavaunan
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uni 5

d3Una aAUsIY uazUalauaLue

Ms3dedes “anusiuiedundnulniwetendeu : nansenuanmaiuduasy
nsasoanmdsnuliiisosraailiih S¥anusraslumsidesd

1) Lﬁaﬁﬂmamwms%@mawé’mulvdﬂﬂuqﬁmﬂa%%au

2) \iewmansznuanmaiduazdseanndanulniisesaailiihaness

3) LﬁaﬁﬂmﬁqﬂzgmLLazqﬂaamiuma%amawé’amuiﬂﬂwawizwlﬂlwaﬁ"u
Usewadiewduluendeu saudwwimsdunisudlatdymdngn

mﬁﬁ'a%wiﬂumﬁ%’aﬂizqﬂﬁ (Applied Research) LLﬁzﬂ’]’iLﬁUi’JﬂJi?@J“i’J’a%aLLUU
WAy (Mixed Method) d1mFudeyalutisnaniniinisfnyilagnisdunwaligedn
(Documentary Research) d1mudeyalui@aiunurins@nulagn1siiasegieaynsuial
(Time Series Analysis)

n1538eudaUSunas (Quantitative Method Research) Wun1sfinwdssansenuannie
Mendinulniluginiredeudesinidilui miselunsildnnsiinszinisanaes
WAl (Multiple Regression Analysis) Wuuaynsutan (Time Series Analysis) Tun1s3ian
izﬁsﬁauua Imwmammuqu{]ﬂé’amauaﬂ (unobserved cross-sectional heterogeneity) i
Taunsafiusivsndeyald Suldun nsagdeainnsdmasnuliihainsduaznistg
(transmission loss and distribution loss) 11% (taxes) HUgANYUINNAIATY (subsidies)
walulad (technologies) A1sANLAUAITUBY (sequestration) WlBUIEHIUNGI9TY (energy
policies) ngsesleu (regulations) Lardennasseninglseina (international agreements)
lulvflnansgnudenisnensal (Wooldridge, 2001)

nmsuUmILIssaunssulunsmanuduTusvesinUstaseiusiuUsaudy
wus s TuUsdassaulalunsinuiiuinnimdeiauds Toud Ysunanisudandenu
Tirneluusene (Generation: G) Usunansdseannasulnidn (Import: M) uazusune
st gl (Export: X) amuduiuswuilliansaldnisanasslagldnsanaee
Faduegraiefififulsdassiesderlunsieszild nsiwsisinisanoeedadu
WAl (Multiple Linear Regression Analysis) Jumadansiinszinsanaesiiieidastu

fUsdaseNunninniediwlstuly Metilasannnisiiudiwlsdassiner Taadnlululuy
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wusiaesaiilianugniesmesnisiinssifiunindy uazdwmaivilviainaiandou
1755 1B IUsTANAAN (standard error of estimates) Huanas

N15398139A AN (Qualitative Method Research) Frennaiinsreviionn
(Context Analysis) 31nn15ANYIL@NATS (Documentary Research) Wagn1S&UA1waIA21M

[ £

ARLAULTIEN (In-depth Interview) a1nilidayandn (key Informants) FudugSuiinveu

Y

[y

sgavadtulasinisderiendsuliilugininendeu 3nesinseneg loua drlnanulng
IS v = a (% | a !

9PEU NITNTNNGNIU NFURUTeU nsugIRandany msiiihihendauisdsenalve n1s
Inlfhdugiinia n1stuiuasnade Wmtnseauaamundanuan aul.an way viawde

a o S a & o 1 o a & o o & Y a P
wazuSEnenyunaavsodnenasulniiluginial 91w 6 au el Wieliiinaug
mudnlasieUssinufnwedvazidennseunau nouazldiaiaslian1sinsziidnagns
dmsunaunseseyaiidugauds yaseu lemawazauassa Minanuleuienusuiienu
WiNUYe NIy Wisugufiuteyalanguinguazannsniimeuleuieiineatesiunig
FvendanulnihvesUsemaluginirendeukazveslseinalng lneysdnuiuseimand

nsgevendsnuliindulssmalnelutagtu laun aud.an was uade

5.1 d@5Unan1siy
NANTSI98 1399 “ANUTIuToaundsnUlninvesedey : kansENUIINN1TULGN

waznsdeannasuliidesaAlnin” aunsoagiiazedunena lasil

5.1.1 n17I9uweUIuna (Quantitative Method Research)

NANIINARBL A8 ANAT 5 Heteroskedasticity Test: ARCH A1831AT12H AN
uilatlsaufissfusadnAny 0.05 wudn LuUdansIsnsidsasatiesdign (Ordinary Least
Square : OLS) tAniegy11 Heteroskedasticity Farfudafeadenuanisitas s iszudng
LU UATA Ay Autoregressive Conditional Heteroscedasticity (ARCH) WU U 418 ® 3
Generalized Autoregressive Conditional Heteroscedasticity (GARCH) Waghuud1a 8
Threshold ARCH (TARCH) ilenuuudnassiififign wazanuTouifioua Akaike Info
Criterion (AIC) ka1 Schwarz Criterion (SIC) #aU51n)31 WUUT@09 GARCH 1p1 AIC Uag

[

SIC fiviign Fegnideniiluwuuinaesildesuenanisiesz Al
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a

ansnarestTurnunisuannasawninnngludszna 3unmunnsdanan wae
Funaunnaiingi sasandrliinanads Taeavanavessaulidassiaguazdauasianis
Waenulasnsiutlsmnalunnuvaneselys
- Uinansuaandsaulwiihnigludssmeniingu 1% avinlidesiadnliiene
d9anae 0.08%
- Yinamsddndsnuliiidiety 1% szinlddesiaarlnihvsdadiviu
0.03%
- USunaumisdseenndsnuliiudiuiy 1% azvinlddesiaelifiviodanas
0.004%

[

1A8ANNTOAS19FILUUYDIANUFURUS AR

AnPP.,) = - 0.079*AInGy) - 0.030***Aln(M,) - 0.004 Aln(X,)
- 0.330** A In(P,,) + €

v 1

Aiuwdsdaseynidwadefiuliniuianun lnefia1sandnnl t-prob dauninnme

syAulydAmy (0!) NEnTeimun eniuusunan sl

5.2.2 MFI98LBANIN (Qualitative Method Research)
xy) '3 gj I3 < 4 1 1 = ¥ v 1
AliduNwalNmnasdngiuaIed1 Anusdenundsuliinseninslsemeay
ludnmsansununsnanelnill n1sansaiaid msuguilan wagauduawundany
YoUENAMEAILRNAT AR Usen1sinile MsBoviendsnulniiseninelssinaiy
Trusemalnearunsalonasnulunisuanlaeg1efiuse@nsainunn Wiy Tauiu sy way
NaI U LNeas 19N sl Tnenisdseantutiaanfinnudasnsiininnelulsyme

[

doy wazundndwsurrnaniaiunenistunislgluinnglulssineunn anasisusy
UszrsulaeUssrvuany uuale wasnid Usenisiiaes n1seeviglniiseninelssineanin
Wiusgwelngausaasianuaunasenitguasaazaunuvesmasuliinuganiad

WANANAY FrRg1TuNITanasvad i ndsisuidunaannnisanasUsunatinny wsenisld
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wasulnidngulugisgeieu Wianuaugatulagiidiwazdeanndsiuiisening
Usewe egaunliladdydasiian n1sdeviendanuliinssnitssmaduasuliiia

q

ANMUTINLDTEUINIUTENA

1 [y 1 [ 1 1

agdlsfinungszfeuiiunndsiuvesusasyssmadugUassadifnsoninusiuiie

o

[ |

AUNaLIU windinsunludgmdrdgyainaniioantunsulaz suzlialun159591ne 09
¥ o ¥ ! =) ¥ L a dﬁld a a é’ U ! 1

e agvhlvianusudemundanulniitlugianeiiivssansamundu Suszdanasie

nsaasuyunIRanlii n1sansiaAidmsuguTlae wavauduasundanunsly

Uagduuavaunan

5.2 afiusnenauazdaiauanuy

MnHaNIANYIEes “aruiuiledundsnuliiivesondeu | nansenuaInms
tduagnisdsnndsnulaiiidesiadilnir” doyaildsuannisideaetanunsa
thivlflaueuugluesnmanaununagnsdenianisnain eai1saaildiuieulunsudadu
16 il

1) awswiledundsnulnihlugfinrendoy danusnduedredeiedmangly
Beulguguesigunalne iesananusuiiednanagasliinauiuamisdundsany

luanunsaiimainsudnnseualiivesuseimanisldifismenselidusonisamulunig
wAsugeans Ussimaduiausadndmasnulnihandsemaiouduill idenisudaiu
ANUABINITkazdsunulunaATEgANINaINIY vililssmanunddndenulnidies
‘:{I £ v & (Y] | Y d'
WoNITABUAUDIAIUABINITVRIUTEY WY kavdulunislesiunaalniduriuainnisi
g d‘ a 1 24 9°J U = ‘ﬂl
ningnsuidlunisndnnisluyssma wu fa didu In1sWdsusuassian mseninsian
dunsefanidlunisuaalniisiangadu fanusadidmdsnulnihnusswedioudu
isunuainIle Msfnwniduluasitiasilismsuisansenuatnnsdeeaniazng
ndauliidesimarlniilugiinirendeu Fesguraluginirendey suissguialne
anunsadinan1sAnyn3ded lldlunisusudgsnasiaun iWeindse@nsamnisieuie
wasulii duaznelviinauiuasiundsnudmsuginailueuen
2) Yagtudssmalnandnlniiimeigsssuvinnesesas 70 lusuianuSunufing
s3sumIRIINunasdrseslulszinafaznunas uaziinisaianisalinussmandionaaylyl

divanfiwsssuvifuidiusemalne msizdaunuiiiewaurussmelusuinn aatiu
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o w

unuimw g ansuaalndiddianuddyfunsmndsnunauny wasneesifiindndan
wEauIey 1w uasefing auuasieindsinmna weliliusumalneysvautiymins
Maneaundanuliih auliinamureaudesiulunsdunamululseme uenaint
Mr. Ulrich Zachau, World Bank’s Country Director, Southeast Asia East Asia and Pacific
nai swanslanUssdiuindsemdlnesifnenwlunsidusuvesendou Feazidudivil
UszeinlngldiuTouidle AEC 1l “ognslsfinmu Uszimalneazsdoasioundessuilodun
soanslindaruliihfdugatuluowian Tassuiaslaniidiuaiivayunisiamumisdiu
wiulnihvesszmelne wu msliiButuiloaadoundnliiimarouwis Wudu ey
Gudutlwihdediud dyfiatuayueanudiiveansvgialne wnlunidugailsud

[

nansseulnediluidlduindesesas 99 watudlulasuusziultouirnlsemealneazly

a [y

wgyAuIngaliih” Iwasynd, 31 damau 2556)

3) wdsewlifinduiefeuguddylunstauiasusiauasdaan f1Usann
nanulidl nrasiseu A1AgINY waznIAgRaINITH doulianusoaduianIIUNIg
wiswgiald fafuilygmndnulwihvaweaulidsmesoanudesns Suduilymiissua
TupfinnedsunsevinuagnenewdesiuldliAntu egrdlsinuuszanssiuauunnly
plnaddslisilinlluiinuszsu Tnsmenguilendoeglunauun esnlifima
nindiisanatunisitearliin n1sfnwdwansenuvesnnusiudoniundauliiily
pineondoudesimailniinluaded agviliismauisssaniamuesnisterendny
I luedeuiiiiuandt ansnsaanalwildmamgquimansegenanslavielsl ftagm
warguassrogslslunistovedamiluilugiianal mnnsneiluadsiannsailivey

dellgmuazauassalumsdoviendsanulnin uaganunsaniuuinisily saufmiuuInie

wLiinUsEansan vilvianlwhanadls geuvzdmalivssuvuluginiadaiunsalindsany

' ¥
lalalsf

TihldludinusedrTuneedidinaruilueginy
4) YaguudalifiaddesuAsygmaningnu Nfnwdmansenusiasinial i
nMsdseeniaztnimdnulugiiniredeu Sl 1au150AIANITAAUNG BN

WASEPANENS LA LWalin1sgeuendsnuliinssninaussmaindu avvibiussimandseani]

'
a

57818 (income) [NTUAINNITVIENSINUAT TuveRUsemandnddndaanulnia
(electricity supply) win@iy dwalisiarAlniianas munguninasegans wakiidnig

a ¢ 1 s a dy a & [ a v 1 =~ dy [
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Abstract

Economic analysis of ASEAN electricity co-operation is a critical issue in the formulation
of energy policy. The purpose of this paper is to assess and synthesize the empirical research
regarding conceptual frameworks and inventories of ASEAN electricity co-operation through the
method of systematic review. This study finds that such co-operation can contribute towards
stability of energy in a situation involving excess demand on domestic electricity production, or
where economic investment in this area is not viable. A country can import electricity from
neighboring countries which have excess supply and lower cost of production. As a result, the
importing country will have electricity supply to meet the needs of the people at reduced

prices. In addition, this co-operation can help restrain domestic electricity price volatility with
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regard to production resources such as gas and oil. Countries of ASEAN can make use of the

results of this study with a view to increasing the efficiency of electricity trade in the region as a

step towards greater energy security for the future.

Keywords: co-operalion, imporl, export, electricily, ASEAN
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ABSTRACT

Many theories propose that international trade in electricity leads to lower cost of
production. reduced price for consumers. and security and reliability benefits. Using a
combination of documentary research and in-depth interviews. this paper investigates
the effects of electricity co-operation. with regard to import and export. on these three
outcomes for Thailand. During the period of March 2015 to March 2016. we
conducted comprehensive interviews with six representatives of energy-intensive
organizations. The response shows that most interviewees are in agreement that
international electricity trade brings all three advantages. Firstly, Thailand is able to
more effectively utilize complementary resources, such as coal. oil and hydro-
generated electricity. Secondly. international electricity trade makes it possible for
Thailand to balance seasonal supply and demand variations. Finally, trade with
neighbouring regions promotes co-operation between countries. However, different
energy regulations across countries can impede expeditious electricity trade
negotiations. and not every country can have every need fulfilled. leading to
difficulties in maximizing energy efficiency. With a view to curtailing such
constraints, electricity co-operation can be mstrumental for Thailand’s government in
increasing security of electricity supply as well as decreasing cost of production and
price of electricity. thus raising the standard of living for its people.

Keywords: electricity, co-operation. neighbouring countries. Thailand

1. INTRODUCTION

Electricity plays an important role in our everyday lives and in the development of
nations. Nowadays. it is used mostly in four main areas - industry. public health,
media and transportation. Hence, governments regard electricity as a crucial factor in
power supply. Hill (2016) mentions that, for developed countries, electric utilities and
energy planners have combined strategies for electricity-capacity increases to meet
growing demand with cost-effective reductions in the use of electricity. On the other

1
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hand, there are electricity planning problems in many developing countries where
there are more associated complications than in developed countries. Thailand is one
of the developing countries facing the problem of rapid growth in electricity demand,
which is proving a major challenge for electric utilities in trying to ensure adequate
supply (Nakawiro et al., 2016).

In 2010, the recorded actual peak power demand of the country was growing faster
than forecast and tended to grow continuously (Energy Policy and Planning Office.
2010). Meeting this substantial demand is a major challenge for electric utilities in
Thailand for a number of reasons. First, growing uncertainty in prices and costs of
such business has made electricity capacity expansion more complicated. especially
with the current trend of internationally volatile fuel costs significantly increasing the
risks associated with investments and operations of electric utilities (Hertzmark,
2007). Second, capacity expansion must now be viewed in the light of major concerns
regarding electricity supply security (Department of Alternative Energy Development
and Efficiency (DEDE). 2004a).

It is relevant to note that around 70% of electricity in Thailand come from gas-based
technologies (Energy Policy and Planning Office (EPPO). 2007a). In terms of fuel
diversification. a high share of gas in power generation could affect the security of
electricity supply (Nirukkanaporn, 2006; Limmeechokchai and Suksuntornsiri, 2007).
Since the domestic gas reserve is critically limited, continued reliance on natural gas
could therefore be a concern from the perspective of security of supply. Likewise,
diversification to coal is only possible with imported coal. as the low-grade lignite
deposits of the country may not allow much further capacity expansion (Nakawiro et
al., 2016). Therefore, the issue of vulnerability from reliance on fuel import for power
generation and electricity trade becomes of crucial concern for energy security.

However. international electricity trade can bring many advantages for Thailand.
First, countries are able fo more effectively utilize complementary resources. Second.
it makes it possible for countries to balance seasonal supply and demand variations.
Third, international electricity trade caters for discrepancies between anticipated and
actual usage (Boonyasana, 2013). A further advantage concerns the availability of
reserve capacity pooling which decreases the need for more power stations as well as
reducing inefficient dispatch of power plants needed for the provision of such reserve.
As a result, international electricity exchange can improve the efficiency of the
electricity industry in the planning, operation and maintenance of generation facilities,
lowers investment requirements, and optimizes system function by distribution of
maintenance outages (Neuhoff, 2011). This paper investigates the impact of
Thailand’s electricity co-operation on cost of production. price for consumers, and
security and reliability benefits.

2. LITERATURE REVIEW

Because electricity embodies unique characteristics. an argument arises about its
status. The General Agreement on Tariffs and Trade (GATT) has never considered
electricity as a commodity since the late 1940s (Mattoo and Sauvé, 2003, p. 176).
Some regard electricity as a good that can be stored in batteries and transferred from
one place to another. Others maintain that it is not, because electricity cannot be seen
or touched as a physical good, and should be regarded as providing a service (Barouti
and Hoang, 2011). For this paper, electricity is treated as a service, and not a good as
in the meaning of an item that is bought and sold.

[
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Because of the uniqueness of electricity as a commodity. policy makers need to
careful when applying trade theories to international electricity markets. Whereas
international trade normally involves counfries exchanging different goods or
services. for international electricity trading the exchange is a perfectly homogeneous
commodity (Pennings and Heijman. 1995), with the end product being the same
regardless of its method or source of generation. Even though electricity is
exchangeable and suitable for trading. it needs bounded conduction and co-operation,
hence no global market for electricity trade exists (Baroufi and Hoang, 2011). This
study focuses on international electricity trade between Thailand and its neighbouring
countries.

Many theories suggest that trade may decrease overall production costs. When the
electricity systems of two countries are connected, energy travels from the low price
to the high price country. An increase in price is experienced in the exporting country
because of the added expense of increased generation. whereas price decreases in the
importing country. In equilibrivm. transmission increases until cost of transmission
equals the price difference between counftries (Neuhoff, 2011). However. Villemeur
and Pineau (2010) argue that. in reality. transmission line capacity is limited. A price
difference exists between two countries because of transmission cost or total rent.

In a study addressing electricity trade. Villemeur and Pineau (2010) assume that two
regions use the same type and the same technology for electricity generation. Both
local markets are competitive. and electricity cannot be stored which means no excess
supply. Opposing the general view, they assume that price elasticity of demand for
electricity is elastic, and there 1s no loss from generation. including transmission and
distribution losses. Hence, they believe that if counfries receive part of the
transmission rent, it is never best practice to permit trade up to price equalization.

However, Boonyasana (2013) points out that it is always of benefit for both import
and export countries. With excess demand relieved by import. international trade in
electricity improves social welfare. Electricity trading between countries interrupts
price increase from excess demand. while in the exporting country. trade provides
benefits for producers through exporting excess supply.
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Figure 1: Electricity Price Resulting from Trade between Two Countries with
Demand and Supply not in Equilibrium
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Source: Boonyasana. 2013
Notes: p denotes price. Q denotes quantity. D denotes demand. S denotes
supply. 4 denotes autarky, T denotes trade. x denotes quantity of trade

and K denotes transmission.

Boonyasana (2013) further states that. putting aside environmental effects and
transmission line construction costs, trade between two counftries gives rise fo
improved total welfare while prices are not equalized. Although trade always results
in improved welfare benefits for the importing country., while consumers gain,
producers lose (see Figure 1). The price reduction through trade. which benefits
consumers but hurts producers, is motivation for the latter to oppose transmission
lines that permit such trade, unless they receive their share of fransmission capacity
rent.

International electricity trade can exploit comparative resource advantages and lower
costs (Odgaard. 2000). In addition. pooling of operational reserves and installed
capacity lowers the requirement for further investment in generation infrastructure
(Economic Commission for AfricaSS. 2004). Furthermore. through international
markets, trade makes the sale of one type of output for other more highly valued
goods possible (Samuelson and Nordhaus, 2004, Ch. 2). This gives suppliers more
incentive to export, thus allowing importing counfries an increase in security.
including emergency availability and reliability of electricity supply.
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3. METHODOLOGY

Many theories propose that international frade in electricity leads to lower cost of
production. reduced price for consumers. and security and reliability benefits. This
paper investigates the effects of international electricity trade on these three outcomes,
in relation to Thailand. during the period of March 2015 to March 2016. Qualitative
methods are the main research tools in this research work, and combine documentary
research with in-depth interviews. We employ documentary research as the technique
used to categorise, investigate, interpret and identify the limitations of electricity co-
operation, with regard to import and export for Thailand. After reviewing theoretical
materials. we conduct comprehensive interviews with six representatives of Provincial
Electricity Authority, Metropolitan Electricity Authority, Electricity Generating
Authority of Thailand. Energy Policy and Planning Office. Ministry of Foreign
Affairs and Ratchaburi Electricity Generating Holding Public Co.. Ltd. The in-depth
interviews focus on cost of production, price for consumers. and security and
reliability benefits.

4. RESULTS

Based on documentary research, there is a desire to assist and accelerate the
achievement of the ASEAN Power Interconnection and to improve harmonization of
technical standards and operating systems as well as regulatory and policy structures
among the ASEAN Member States (AMS). Thailand decided to join The ASEAN
Power Grid (APG) Projects, which the APG Memorandum of Understanding (MOU)
expressed following concerns on cross-border issues: “1) Harmonization of legal and
regulatory framework for bilateral and cross-border power interconnection and trade.
2) Harmonization of common technical standards codes or guidelines in the areas of
planning and design. system operation and maintenance. 3) Formulation of
institutional and contractual arrangements for cross-border electricity trade to include
Taxation. Tariff and Third Party Access (Wheeling Charge). 4) Identification and
recommendation on Financing Modalities for realizing the APG™ (Ibrahim. 2014).

Table 1: The ASEAN Power Grid (APG) Projects Statistics

No. Interconnected Systems Capacity
2010 2013
L. Thailand - P.Malaysia 380 380
2. Thailand - Lao PDR 1.853 2,111
3 Singapore - P Malaysia 400 450
4, Cambodia — Vietnam 120 200
5. Thailand — Cambodia - 100
Total Bilateral PP/EE 2,753 3.489

Source: Ibrahim. 2014
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Table 1 shows APG Projects Statistics. Thailand has interconnected systems for
electricity with P.Malaysia. Lao PDR and Cambodia. In addition. there is international
electricity trade between Thailand and Myanmar (see Figure 2).!

Figure 2: ASEAN Power Grid and Three Subregions Identified by HAPUA
(May. 2014)
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» ¢
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Source: International Energy Agency. 2015

After collecting documentary research. we interview the six representatives of energy-
intensive organizations. The response shows that most interviewees are in agreement
that international electricity trade brings all three advantages. First, Thailand is able to
more effectively utilize complementary resources. such as coal. oil and hydro-
generated electricity. Second. international electricity trade makes it possible for
Thailand to balance seasonal supply and demand variations. Last, but not least, trade

1 Figure 2 depicts three subregions as identified by the Heads of ASEAN Power
Utilities/Authorities (HAPUA). These include the northem. eastern. and southern subregions. The
northern subregion involves Viet Nam. Lao PDR, Myanmar and Thailand while the southern subregion
involves Peninsular Malaysia and Sumatra (Indonesia). The Philippines. Bomeo Island (including
Brunei Darussalam. hereafter. “Brunei”) and Sulawesi (Indonesia) are inviuded under the eastern
subregion: however. in the foresecable future. cross-border interconnections between Brunei. West
Malaysia and Kalimantan have a higher degree of probability than a long-distance submarine

interconnection between the Philippines and Sulawesi Island (International Energy Agency, 2015).
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with neighbouring regions promotes co-operation between countries. However,
different energy regulations across countries can impede expeditious electricity trade
negotiations, and not every country can have every need fulfilled, leading fo
difficulties in maximizing energy efficiency.

Firstly, Thailand is able to more effectively utilize complementary resources, such as
coal. oil and hydro-generated electricity. by exporting electricity during off-peak
times and importing for peak demand in co-operation with the Lao People's
Democratic Republic (LPDR). Malaysia and Myanmar. It might seem like a
contradiction to power up energy sources but this ensures the maximization of energy
production from all sources with neighbouring regions. which can be enhanced
through international electricity trade complementation.

Secondly, international electricity trade makes it possible for Thailand to balance
seasonal supply and demand variations, for example reduction of hydro reserves as a
result of lower rainfall, or increased power usage in summer. According to this
benefit, international trade can be an opportunity to promote renewable energy. As
such. predictability of energy supply and demand is an essential requirement for grid
management. With natural gas or hydroelectricity. supply can be manipulated fairly
easily. However, with a wind farm. power output cannot be increased on demand.
Occasionally. a single wind farm that is providing steady power may experience a
drop in or total loss of wind for a time. Because of this. grid operators generally pay
less for energy provided from wind or solar power than from a conventional,
predictable resource. This sheds light on future implications for green energy.

Finally. trade with neighbouring regions promotes co-operation between countries.
Without electricity. industry. public health. media and transportation cannot operate.
Therefore. uninterrupted maintenance of electricity supply is of major concern for the
Thai government. Because electricity 1s so indispensable and there are risks associated
with its trading. policy makers need to take more care with electricity exchange policy
than with that for international trade in general. Therefore, electricity trading between
countries demands a high level of mutual trust, involving more than just buying and
selling. and needing to be founded on co-operation.

However, different energy regulations across countries can impede expeditious
electricity trade negotiations, and not every country can have every need fulfilled.
leading to difficulties in maximizing energy efficiency. All interviewees agree that
making contracts and MOU agreements between countries for electricity trading can
take a long time, for example some projects can take a couple years because of
complications in Law (Thailand Law Forum. 2016) and negotiations depend on many
organizations. This adds to the consumption of time and finance. To get around this
problem, Thailand should join with neighbouring countries in setting up the electricity
trade regulatory authority to regulate. license. and supervise the generation.
transmission. distribution. sale, export. and importation of electrical energy. This can
provide a short cut for negotiations among participating countries. Hence,
international trade in electricity can lead to lower cost of production, reduced price for
consumers, and security and reliability benefits.
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5. CONCLUSION AND IMPLICATION
In examining the area of Thailand’s electricity co-operation. this paper explores the
effect of international trade on cost of production. price for consumers. and security
and reliability benefits. The results show that international electricity trade brings all
three advantages. Firstly. Thailand is able to more effectively utilize complementary
resources. such as coal. oil and hydro-generated electricity, by exporting electricity
during off-peak times and importing for peak demand in co-operation with the Lao
People's Democratic Republic (LPDR). Malaysia and Myanmar. Secondly.
international electricity trade makes it possible for Thailand to balance seasonal
supply and demand variations. for example reduction of hydro reserves as a result of
lower rainfall. or increased power usage in summer. Last, but not least. trade with
neighbouring regions promotes co-operation between countries. However, different
energy regulations across counfries can impede expeditious electricity trade
negotiations, and not every country can have every need fulfilled. leading to
difficulties in maximizing energy efficiency. With a view to curtailing such
constraints, electricity co-operation can be instrumental for Thailand’s government in
increasing security of electricity supply as well as decreasing cost of production and
price of electricity, thus raising the standard of living for its people.
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2. NNSNAEDUNINENA

Unit Root Test

Null Hypothesis: LNP has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.147392 0.6912
Test critical values: 1% level -3.546099
5% level -2.911730
10% level -2.593551
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNP)
Method: Least Squares
Date: 04/24/16 Time: 15:47
Sample (adjusted): 2010M02 2014M12
Included observations: 59 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LNP(-1) -0.046116 0.040192 -1.147392 0.2560
C 0.050562 0.041494 1.218548 0.2280
R-squared 0.022575 Mean dependent var 0.003111
Adjusted R-squared 0.005427 S.D. dependent var 0.026079
S.E. of regression 0.026008 Akaike info criterion -4.427524
Sum squared resid 0.038555 Schwarz criterion -4.357099
Log likelihood 132.6120 Hannan-Quinn criter. -4.400033
F-statistic 1.316507 Durbin-Watson stat 2.410446
Prob(F-statistic) 0.256013
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Null Hypothesis: D(LNP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9.558112 0.0000
Test critical values: 1% level -3.548208
5% level -2.912631
10% level -2.594027
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNP,2)
Method: Least Squares
Date: 04/24/16 Time: 15:47
Sample (adjusted): 2010M03 2014M12
Included observations: 58 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LNP(-1)) -1.238220 0.129546 -9.558112 0.0000
C 0.003637 0.003401 1.069234 0.2896
R-squared 0.619972 Mean dependent var -0.000409
Adjusted R-squared 0.613186 S.D. dependent var 0.041325
S.E. of regression 0.025702 Akaike info criterion -4.450621
Sum squared resid 0.036993 Schwarz criterion -4.379571
Log likelihood 131.0680 Hannan-Quinn criter. -4.422945
F-statistic 91.35751 Durbin-Watson stat 2.118450

Prob(F-statistic) 0.000000
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Null Hypothesis: LNG has a unit root

Exogenous: Constant

Lag Length: 2 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.685683 0.0069
Test critical values: 1% level -3.550396
5% level -2.913549
10% level -2.594521
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNG)
Method: Least Squares
Date: 04/24/16 Time: 12:42
Sample (adjusted): 2010M04 2014M12
Included observations: 57 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LNG(-1) -0.367312 0.099659 -3.685683 0.0005
D(LNG(-1)) 0.021483 0.125595 0.171047 0.8648
D(LNG(-2)) 0.420172 0.118161 3.555929 0.0008
C 3.514403 0.953882 3.684315 0.0005
R-squared 0.330935 Mean dependent var -0.000733
Adjusted R-squared 0.293063 S.D. dependent var 0.058097
S.E. of regression 0.048848 Akaike info criterion -3.132626
Sum squared resid 0.126463 Schwarz criterion -2.989254
Log likelihood 93.27985 Hannan-Quinn criter. -3.076907
F-statistic 8.738330 Durbin-Watson stat 1.891520
Prob(F-statistic) 0.000083
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Null Hypothesis: LNM has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.804185 0.0000
Test critical values: 1% level -3.548208
5% level -2.912631
10% level -2.594027
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNM)
Method: Least Squares
Date: 04/24/16 Time: 12:42
Sample (adjusted): 2010M03 2014M12
Included observations: 58 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LNM(-1) -0.494017 0.085114 -5.804185 0.0000
D(LNM(-1)) 0.323595 0.109145 2.964818 0.0045
C 3.336830 0.573163 5.821786 0.0000
R-squared 0.396595 Mean dependent var 0.021333
Adjusted R-squared 0.374653 S.D. dependent var 0.357708
S.E. of regression 0.282871 Akaike info criterion 0.362690
Sum squared resid 4.400893 Schwarz criterion 0.469264
Log likelihood -7.518002 Hannan-Quinn criter. 0.404203
F-statistic 18.07472 Durbin-Watson stat 1.811441

Prob(F-statistic) 0.000001
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Null Hypothesis: LNX has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on SIC, MAXLAG=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.606236 0.0004
Test critical values: 1% level -3.548208
5% level -2.912631
10% level -2.594027
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNX)
Method: Least Squares
Date: 04/24/16 Time: 12:51
Sample (adjusted): 2010M03 2014M12
Included observations: 58 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LNX(-1) -0.403020 0.087494 -4.606236 0.0000
D(LNX(-1)) 0.479987 0.119148 4.028511 0.0002
C 1.871965 0.408595 4.581463 0.0000
R-squared 0.334385 Mean dependent var -0.000507
Adjusted R-squared 0.310180 S.D. dependent var 0.420446
S.E. of regression 0.349203 Akaike info criterion 0.784014
Sum squared resid 6.706863 Schwarz criterion 0.890588
Log likelihood -19.73640 Hannan-Quinn criter. 0.825527
F-statistic 13.81515 Durbin-Watson stat 2.174035

Prob(F-statistic) 0.000014
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Multiple Regression Analysis (OLS)

Dependent Variable: D(LNP,1)

Method: Least Squares

Date: 04/24/16 Time: 15:10
Sample (adjusted): 2010M03 2014M12
Included observations: 58 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(LNG,1) 0.040196 0.071657 0.560954 0.5771
D(LNM,1) -0.001091 0.011895 -0.091709 0.9273
D(LNX,1) -0.003775 0.008724 -0.432715 0.6669
D(LNP(-1),1) -0.223997 0.133157 -1.682208 0.0983
R-squared 0.046125 Mean dependent var 0.002858
Adjusted R-squared -0.006868 S.D. dependent var 0.026233
S.E. of regression 0.026323 Akaike info criterion -4.370248
Sum squared resid 0.037418 Schwarz criterion -4.228149
Log likelihood 130.7372 Hannan-Quinn criter. -4.314897
Durbin-Watson stat 2.148531




12 4

.08

.04

.00

-.04

-.08

h ,\ A A A
I MAAN VAN AN AN
\V/VV\/\VI [RARCERE DA R

— Residual —— Actual —— Fitted

A2

.08

- .04

.00

L -.04

--.08

86



Heteroskedasticity Test: ARCH

87

F-statistic 0.588174 Prob. F(1,55) 0.4464
Obs*R-squared 0.603113 Prob. Chi-Square(1) 0.4374
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 04/24/16 Time: 15:08
Sample (adjusted): 2010M04 2014M12
Included observations: 57 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.000587 0.000196 3.003297 0.0040

RESID"2(-1) 0.102904 0.134178 0.766925 0.4464
R-squared 0.010581 Mean dependent var 0.000655
Adjusted R-squared -0.007409 S.D. dependent var 0.001314
S.E. of regression 0.001319 Akaike info criterion -10.39008
Sum squared resid 9.56E-05 Schwarz criterion -10.31839
Log likelihood 298.1172 Hannan-Quinn criter. -10.36222
F-statistic 0.588174 Durbin-Watson stat 1.965390
Prob(F-statistic) 0.446406




Dependent Variable: D(LNP,1)

Method: ML - ARCH (Marquardt) - Normal distribution

Date: 04/24/16 Time: 15:12

Sample (adjusted): 2010M03 2014M12

Included observations: 58 after adjustments
Failure to improve Likelihood after 20 iterations
Presample variance: backcast (parameter = 0.7)
GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*RESID(-2)"2 + C(8)*RESID(-3)"2

+ C(9)*RESID(-4)"2 + C(10)*RESID(-5)"2

Variable Coefficient Std. Error z-Statistic Prob.
D(LNG,1) -0.003807 0.057777 -0.065889 0.9475
D(LNM,1) -0.004059 0.007701 -0.527056 0.5982
D(LNX,1) -0.005305 0.006775 -0.783053 0.4336
D(LNP(-1),1) -0.218574 0.143509 -1.523074 0.1277
Variance Equation
C 0.000397 0.000164 2.421685 0.0154
RESID(-1)"2 0.564973 0.325879 1.733690 0.0830
RESID(-2)"2 -0.064712 0.098556 -0.656602 0.5114
RESID(-3)"2 0.060784 0.107092 0.567586 0.5703
RESID(-4)"2 -0.157501 0.134186 -1.173752 0.2405
RESID(-5)"2 0.019653 0.150845 0.130289 0.8963
R-squared 0.028177 Mean dependent var 0.002858
Adjusted R-squared -0.154040 S.D. dependent var 0.026233
S.E. of regression 0.028182 Akaike info criterion -4.348758
Sum squared resid 0.038122 Schwarz criterion -3.993509
Log likelihood 136.1140 Hannan-Quinn criter. -4.210381
Durbin-Watson stat 2.175662
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Dependent Variable: D(LNP,1)

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 04/24/16 Time: 15:17

Sample (adjusted): 2010M03 2014M12

Included observations: 58 after adjustments
Convergence achieved after 66 iterations

Presample variance: backcast (parameter = 0.7)

GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
D(LNG,1) -0.079222 0.043804 -1.808540 0.0705
D(LNM,1) 0.030707 0.010433 2.943153 0.0032
D(LNX,1) -0.004605 0.005446 -0.845637 0.3978
D(LNP(-1),1) -0.334779 0.144499 -2.316828 0.0205

Variance Equation

C 7.52E-05 0.000115 0.654023 0.5131
RESID(-1)"2 0.835121 0.376461 2.218346 0.0265
GARCH(-1) 0.261021 0.326644 0.799099 0.4242
R-squared 0.093599 Mean dependent var 0.002858
Adjusted R-squared 0.222257 S.D. dependent var 0.026233
S.E. of regression 0.029003 Akaike info criterion -4.383434
Sum squared resid 0.042899 Schwarz criterion -4.134759
Log likelihood 134.1196 Hannan-Quinn criter. -4.286570

Durbin-Watson stat

1.896746
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Dependent Variable: D(LNP,1)

Method: ML - ARCH (Marquardt) - Normal distribution

Date: 04/24/16 Time: 15:21
Sample (adjusted): 2010M03 2014M12

Included observations: 58 after adjustments

Convergence achieved after 39 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*RESID(-1)"2*(RESID(-1)<0) +

C(8)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
D(LNG,1) -0.051672 0.054439 -0.949172 0.3425
D(LNM,1) 0.011461 0.008709 1.315988 0.1882
D(LNX,1) -0.005348 0.007334 -0.729253 0.4658
D(LNP(-1),1) -0.360433 0.159535 -2.259276 0.0239
Variance Equation
C 0.000199 0.000202 0.982988 0.3256
RESID(-1)"2 0.793573 0.415874 1.908204 0.0564
RESID(-1)"2*(RESID(-1)<0)  -0.501051 0.603320 -0.830491 0.4063
GARCH(-1) 0.210199 0.296349 0.709294 0.4781
R-squared 0.005271 Mean dependent var 0.002858
Adjusted R-squared 0.146009 S.D. dependent var 0.026233
S.E. of regression 0.028083 Akaike info criterion -4.354075
Sum squared resid 0.039434 Schwarz criterion -4.069876
Log likelihood 134.2682 Hannan-Quinn criter. -4.243374
Durbin-Watson stat 1.940424
Dependent Variable: D(LNP,1)
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 04/24/16 Time: 15:24
Sample (adjusted): 2010M03 2014M12
Included observations: 58 after adjustments
Convergence achieved after 34 iterations
Presample variance: backcast (parameter = 0.7)
LOG(GARCH) = C(5) + C(6)*ABS(RESID(-1)/ @SQRT(GARCH(-1))) + C(7)
*RESID(-1)/ @SQRT(GARCH(-1)) + C(8)*LOG(GARCH(-1))
Variable Coefficient Std. Error z-Statistic Prob.
D(LNG,1) 0.005647 0.060983 0.092604 0.9262
D(LNM,1) 0.002053 0.005221 0.393228 0.6942
D(LNX,1) -0.000259 0.004307 -0.060132 0.9521
D(LNP(-1),1) -0.554776 0.111902 -4.957711 0.0000
Variance Equation
C(5) -13.69014 0.730380 -18.74386 0.0000
C(6) 1.054885 0.237984 4.432582 0.0000
C(7) 0.198651 0.110150 1.803462 0.0713
C(8) -0.707647 0.062218 -11.37369 0.0000
R-squared -0.070705 Mean dependent var 0.002858
Adjusted R-squared -0.220604 S.D. dependent var 0.026233
S.E. of regression 0.028983 Akaike info criterion -4.496254
Sum squared resid 0.042001 Schwarz criterion -4.212055
Log likelihood 138.3914 Hannan-Quinn criter. -4.385553

Durbin-Watson stat 1.666109
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3. Serial Correlation

Date: 04/24/16 Time: 15:34
Sample: 2010M03 2014M12
Included observations: 58
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0.360
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4. ARCH Effect

Heteroskedasticity Test: ARCH

92

F-statistic 0.401398 Prob. F(1,55) 0.5290
Obs*R-squared 0.412980 Prob. Chi-Square(1) 0.5205
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 04/24/16 Time: 15:41
Sample (adjusted): 2010M04 2014M12
Included observations: 57 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1.105181 0.238951 4.625136 0.0000

WGT_RESID"2(-1) -0.085242 0.134545 -0.633560 0.5290
R-squared 0.007245 Mean dependent var 1.018101
Adjusted R-squared -0.010805 S.D. dependent var 1.467813
S.E. of regression 1.475721 Akaike info criterion 3.650628
Sum squared resid 119.7764 Schwarz criterion 3.722314
Log likelihood -102.0429 Hannan-Quinn criter. 3.678487
F-statistic 0.401398 Durbin-Watson stat 1.803479

Prob(F-statistic) 0.528994
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5. Normally Distributed

12
- Series: Standardized Residuals
Sample 2010M03 2014M12
104 Observations 58
8 Mean 0.064680
Median -0.120018
] Maximum 2.876790
6 T Minimum -2.252414
Std. Dev. 1.008963
4 . Skewness 0.080356
Kurtosis 3.051099
24 — Jarque-Bera  0.068729
W H ﬂ Probability 0.966219
0+ T 1 T
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