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ADGSM The Australian Domestic Gas Security Mechanism
APS Alternative Policy Scenario

ASEAN Association of South - East Asian Nations

BAU Business As Usual

BECCS Bio Energy Carbon Capture and Storage
CAMMESA |Compania Administradora del Mercado Eléctrico Mayorista S.A.
CBM Coal Bed Methane

CCsS Carbon Capture and Storage

CCUS Carbon dioxide Capture, Utilization and Storage
CDM Clean Development Mechanism

CES Clean Energy Scenario

CNG Compressed Natural Gas

CNOOC China National Offshore Oil Corporation

CNPA Cambodian National Petroleum Authority
CNPC China National Petroleum Corporation

COP Conference of the Parties

CoVID Coronavirus Disease

DACS Direct Air Capture and Storage

DEEP Discovery of Efficient Electricity Price

DG Distributed Generation

DOE Department of Energy

EAC Electricity Authority of Cambodia

EDC Electricite du Cambodge

ENTSO The European Network of Transmission System Operators
EOR Enhanced Oil Recovery

EPE Empresa de Pesquisa Energética

EPTC Electric Power Trading Company

ERC Energy Regulatory Commission

ERIA Economic Research Institute for ASEAN and East Asia
EU European Union

EVN Vietnam Electricity

FIT Feed-In Tariff

FIT-CfD Feed in tariff — Cash for Difference

FSRU Floating Storage and Regasification Unit

GCA Global Climate Action

GDP Gross Domestic Product

GHG Greenhouse Gas

HHI Hahfindhal and Hirschman Index

Hz Hertz

IEA International Energy Agency
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INDC Intended Nationally Determined Contribution
IPP Independent Power Producer

ISO Independent System Operator

JSC Joint Stock Company

LED Light Emitting Diode

LNG Liquefied Natural Gas

LPG Liquefied Petroleum Gas

MJ Mega Joule

MME Ministry of Mines and Energy

MOF Ministry of Finance

MOIT Ministry of Industry and Trade

MONRE Ministry of National Resources and Environment
MOST Ministry of Science & Technology

MPI Ministry of Planning and Investment

mtoe million tons of oil equivalent

MwW Mega Waltt

NERC North American Electric Reliability Corporation
NGCP National Grid Corporation of the Philippines
NLDC National Load Dispatch Center

NPC National Power Corporation

NPTC National Power Transmission Corporation
NREB National Renewable Energy Board

OECD Organisation for Economic Co-operation and Development
PAT Perform Achieve and Trade scheme

PDP Power Development Plan

PNOC Philippine National Oil Company

PNOC-EC PNOC Exploration Corporation

PPA Power Purchase Agreement

PSC Production Sharing Contract

PtX Power to X

PVEP PetroVietnam Exploration and Production
RES Reference Scenario

RoCoF Rate of Change of Frequency

ST Sustainable Transition

STATCOM |Static Synchronous Compensator

TPES Total Primary Energy Supply

TSO Transmission System Operator

TYNDP Ten-Year Network Development Plan
UNFCCC United Nations Framework Convention on Climate Change
VAEI Vietnam Atomic Energy Institute

VRE Variable Renewable Energy
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@ Oil self sufficiency. @ Natural gas self- sufficiency. @ Coal self sufficiency., ®
Electricity self sufficiency, © Diversity of TPES mix, (@ Diversity of power generation
mix, ® Access to electricity, (@ Energy intensity of GDP, @ CO2 intensity of GDP ™
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MAL MYA PAK PHI THA

TPES self 83 64 65 | 100|100 | 20 100 71 | 52 57 | 96
sufficiency

Oil self 06 00 | 21 | 58 00 | 100 19 | 18 | 05 37 89
sufficiency

Gas self 10.0 6.0 | 10.0 10.0 | 10.0 | 89 | 10.0 7.1 | 10.0
sufficiency

Coal self 30 02| 70 | 100 100 | 1.0 | 79 | 25 | 37 28 @ 99
sufficiency

Power self 95 66 7.0 | 100 | 100 | 100 | 95 | 10.0 | 10.0 89 & 9.7
sufficiency

Diversity of 61 52 | 70 | 78 | 71 | 67 | 61 | 73 | 77 72 | 76
TPES mix

Diversity of = |\ 35 ¢1 | 45 | 65 | 33 | 62 | 51 | 73 | 71 | 50 | 6.7
power gen. mix

Access to 75 49 | 79 | 88 | 91 | 100 30 | 73 | 90 99 99
electricity

Energy

intensity of 83 61 60 | 76 | 72 | 72 | 68 | 64 | 85 67 6.3
GDP

CO2intensity | g3 | 59 | 41 | 72 | 68 | 63 | 85 | 71 | 83 | 69 | 54
of GDP

Total 64.9 43.4 58.1| 83.7] 63.4] 69.3 68.7] 65.8 70.0 63.8 84.1
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Economic Research Institute for East Asia and ASEAN (ERIA) 2MEk7 % [Energy
Outlook and Energy Saving Potential in East Asia 2020 OfEEZZR L7-, R7 7 hL
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THHEGHY . ZNDDOEERDONT AL, =R X — - X2 U7 0 OFFwmTIER<,
THRNAX— - I v I ADHEmE LTEHET L2 ENRYLEEZOLNDLT-D, R T,
THRNFX D 8] & TREM © 2 8%, TRLFX— X a T ¢ OfRESR L
LTEBLRD,

Flo, EOZRAF— - BFX 2 VT 4 OB VTR, ENOZELRRBEE OERIC
KL TR AT =P EEMB SN T D NE I N V) A FEOMEEZ =R V¥ — -
X2 VT DBEMFIZED DR D D D5, AMEDF HHENRE LT U7 ORFE -
EThHy, ZOLIRENICIBITZZRLX— - 77 AOREIL, IKFZEDO T R/ —{i
RIS T - EERBERAEO—2ThH oD, THXALFX— X207 00 (&)
DOHEEO—FHELTEDLHZ LT D,

1.1.2 EEH

TAHNF— X2 VT 1L, WHIETHRL, EORERREFEEICLE 5T, BER
AR —2oTh D, =X NAF— X2 VT 40, HOBKROF THEY LT TCHEE
IALESITEA L TCWDHHEBIE, 33X —L 0 )Mo oMEICERT S, TRLX—

LEBEDERZIT> T D b D& LT, Jonna Nyman, “Red Storm Ahead: Securitization of Energy in
U.S. - China relations,” Millennium - Journal of International Studies. Vol. 43. p. 44; Congressional
Budgetary Office, Energy Security in the United States. (Washington D.C.: Congress of the United
States, 2012); Christian Winzer, “Conceptualizing Energy Security,” Energy Policy. Vol. 46., No. 1
(2012). p. 36 72 &,

2Z) LIgtkhiERE BREATEI L b0 & LT, Christian Winzer, “Conceptualizing Energy
Security,” Energy Policy. Vol. 46., Non. 1 (2012). pp. 42-43 %= &R,

3§31 1%, Daniel Yergin, “Ensuring energy security,” Foreign Affairs. (2006) Vol .85, No. 2. p. 69.72
s

4 ] 2.1%. Benjamin K. Sovacool and Ishani Mukherjee, “Conceptualizing and measuring energy
security: A synthesized approach,” Energy (2011) Vol. 36, No. 8. p. 5343; Bert Kruyt, D.P.vanVuuren,
H. J. M. de Vries, ad H. Groenenberg, “Indicators for Energy Ssecurity,” Energy Policy, Vol. 37, No. 6
(2009). pp. 2169-70 72 &

5 Benjamin K. Sovacool, “An International Assessment of Energy Security Performance,” Ecological
Economics Vol. 88 (2013). p. 150.
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SUBITOMENL SN TR Y, DR LY BERGHZ 2L, RERELZMHER TE 50605
ThHhiHrENITEEZERLTNAD,

L LZEDO—JT, ZXAF—MEL < ogE, RBMAR LI, TEEOMS MR
BWEWIVER LA LTS, filxiE, BEHOMRS FHETER SN TLE > 7285A,
ZNETEADRMIEL TV efke e —e 2 (BB, 2238, @5, AR LY) 2, B
REL B TE A REO= VT —REZ B CHRATIOIIRETCH S, FHEL,
HEMHETEEZ LTWD AR, TV U AIERS EF L7eh b &5 - T, Ao @ik
TOBEIMIRYVBEZ D ENTELNE V) & TRHBENITITEE LN LB, %
BAFMETESEZ L TWD AT, %95 LA @EERFIT T RWEANEAT
W20, F2F0 LEGATNCEE L2 LTV AEGEENRZ NS THD, o T, HYE
FERT Y L OffikES ER- L2 & LT, It A EdEE A2 LT D Nixs i
AV CEBALEELRM LT S 22520, =X F—MiT, ke r Heid
PRI TE DLWV HWEM E VI EREZFFOLOD, ZD—JT, a1l Lk
NWELL EFLEGATH THOREM AR T2 2 E0NE L <. FRICENRFICRHL T
RERAA—VELELTARENENH D L0 ) BIRICEBW T, BB & WO LA LT
W5, ZOZER, HFEOBIFIZE 5T, =3 /LF— DL EUHG ORECR 2> EHEL /R BUR H AR
ENEMITONTWAZ EOREZRHEETH S,

RBRAS%, PEMNA DRy =a— b TVERICIHNT R AT d et
EHERT DD DOBERDBEZHL L TS JIRBER 5, A BBLRFIZAT oS3 & H
TiHEDOENLF T, D EHBITHICBWUMEAREI N EE K E 2 Ri1-9 2 L3 E
ZAHNDITEND, 1.2 IZBWVWTHRDZ =R VX — - BX 2 U T ¢ OFRERIIARENIC
IEDDZ LT, LhL, ARIITZFAX— - 2 v 7 RCBITHENER, £/-8
W v 7 RAZBNTHEEBOFAERFET X /L X — (Variable Renewable Energy: VRE)
DY =T RELTeD T EREER SN DH T, £ 5 L7z VRE £ ORI KM~ DO 3G EIR
R I 1T DB DR T ~Dxfiin, KKFEON—2A v — REJROMERL E & o 72 fiE
D, HEMBOMERIZBNTRERPE L L ENTREIND, o, TEYA NITE
WTh, BRI BENRENTREOMK (Vy b7 U —0ORE) LRER{bARREA
STWERE (EE, Wk, BRAE) PERTDHZ LI TmEELTH~OXHE (V> hOR
BEOT 2Ty FORE) OBLENG, K/ 7V y NiEH, SELEMESCKE - FEM
72 E ORI ~DOERERLCHINHE N ET ETHEL 2> T H, IHITIE. 2 b0/
FEDIAMZ b, FAEFRRZRINNX —OMIRICARI K2 UT 4 b -« I3 T VORMER L,
INETEHIFEERREISN T IR T ZRRRREN R T D lietE b H 5, b
OF -7 BlTxt L, HRITELEFRVIRETEOMRREZRBZ L TV LEMTHD , Bl
R Tl 2o OEA ERIICTE L, 0 RSB 2 n T 2 BMEICITE > T
W, ABOTFRAX—LEMBE S ZD ETIE, £ 9 LEBEEITR OFRE L £ O iR
EROT DM H, TR EREE L TBLERD S,
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1.2 IRILF—-tFa) T4 DERER

LIWCBWTER L, Zx VX — X2V T D200 ELRTHD &) & &
EME] ZRERT 212, WS ODOEERHTZENTVWDIRLERSH D, £ H LT RILF
— X2 VT 4 OFEMFR UERERIIIRE 2T T, BRE, %, a2y
TUA MBFR Y 27 OIRS, HEROAFARENED 5 203H 5.

1.2.1 Bfa=

THRNX— X2V T OFREREL L TUROEER SISO 2SR ERETH
Do ZHUE, BIAMEFEOK S LSV TH X, EFHAL TOZFLX — DR ERR
AT 2 LTI, 2oMEE2 TE LT HENTER S, E OB Lk
REEEY HIFHZENEDEE L,

BfROPThH, FICAMOBHEEOS & LiFIE, HRANICATH, BRI R ¥
— X2 VT A EROPF TR, RPN RAE ARSI TELEV S TH LN, &
FHOBREL L LTHEERAMO BHEHI ORI, REBORSMREERIZENTH, &
FNESIT &2 EH TS, £z 1970 FROAMMGEHKLEIL, £ OEA BT, 4
T 3 OHEE L R TEET RV X —DOBRIC &L 5 G MO AMKFE O] & TP EE S
T& 726, 1980 ERLIE, Wb DA A L g v o LMEEN D KIER R OB
Ko THEHEEFIMME A RIICOE VIR TRE LB 2 RED L5122 &0 AT
R REETS N DRET 2 ON R LENTE L ORFENILELZ LT, =X LF— - &
F o U7 0 BORICRIT 5 BREOEEMHRIIEIK T Lz, Lo, =3 Lb¥— - &%
2 U T 4 ICBIT S HERIT, TFERDTEOEEEN/H L TETWAELICRLS, 0
FREHELTRETONLION, PRI X7 DEmED Th D,

AADN GG D% < 2RAFT 5 P HRME T T L W ZOBIEO AL E S 3 EH &
NTETWDENR, A 72 X BB T 2 BUEOEBIEOREE DL, A =AY
RVI T, b e ETRKRARIIT - BIRROEAWEZH L TR Y, TOMNOE
BIHEBITED —FRETZES>TWVD, KT, 2019 £ 9 AoV oo 7 77k 5
Abuqaiq A MEREEHIZKT T2 I A L e Fa— 2 K AKEFT, [FE S OA
ey, HIBEERERIC Ko TREE ORI b o GRIET 2 FENAS % b+ E
TORRERHDL LN ZEERBRLTWD, ELLARDEHIIENTYH, FEICEHHE
FRAO 2R N e < Ty B TR S T, BIBESR &2 < D HIBURH 7R BREED
BMESTEY, TRAF—%EINDDOUHAGITKT LW 2 & OMMEINTFEEE Y 2 0H
Do

HiEEZE & EIF 5700 BB RIGR E LT, BREROSE (BRNOxT R L X—
THE) M2 5B =X OHES, BEOS+ (ENOZ= R VX —4FE) 25| LT 5E

8 IR X —F, [EEET X —LZEREEROLE ] ([, [=x/0F—AE 2010 445
https!//www.enecho.meti.go.jp/about/whitepaper/2010html/1-1-3.html. Accessed on 8 January 2021.
7 Ben Hubbard, Palko Karasz and Stanley Reed, “Two Major Saudi Oil Installations Hit by Drone
Strike, and U.S. Blames Iran,” The New York Times. 14 September 2020.
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WEIRO IR DR ESCHARBEZ R L X — « AT OHEtER E L W TmBURN E B b,
B2 EBEOFIGRIZE LT, Wb bA= 2L X—DENEELZGI & EIFH 2 X
SAEEEBXRICHLET D720, 5B EIDICFOERZEEENREL T ZER8EZD
ns,

1.2.2 28

THNF— X2 VT 4 MART D ET, BRERLWATHELIN D RN XL
F—ARICBIT D ZRMEOMIR TH D, ZHITMETHOSEIL L SV 2 TH v, 4%
PEDMERNEE L DI, VI ETHAL, FEDOT R/ —MHEIHICHEE K FT D &
Z OHFEID D DA W SNTZREO BB R Z VWG Th D, EERIZ, SO MR
F, Bo< =X — kX2 VT 4 DEF L AR INTE o, B R KHBHERATIC
YRS E O EKRKE Tdh > 72 Winston Churchill 1%, #EAOREE LTEENREE D O
oo T ATMDOFERIZDONT [ZRDOMERAMERRT 101X, LI EOZERME
etk 35 Z £ 72 (Safety and certainty in oil lie in variety and variety alone.) | & iR~<7=
ZEIFESMBENTNDS, ZOZHRMEOMMRIT, 5RO F LT — - X2 T 1252
L ETholEmEmOVERELA LTS, Rk 2 EU oEBENEEIZE T 27 v
VATEHIN TS IN-1 B &, EARBICIE, ZOZEEHERT 520D —>2>0
KL L TEZLND,

B, ZOSRMEERH T 2R LTI, N—T g F = n—vav R E
(Herfindhal and Hirschman Index: HHI) MEIN A2 EME RSN Z ENLV, T
I, BT RRIZHT 5 =272 “F L HEE R LEDELLDOTHY . B k.
PrnbiRKT 10,000 ETOMEE D 5508 EREOHE) . EricifnwiRky %
REDHER SN TVD LWV FIZR D, EBROBERFIZ OV TITRERT 5,

TANX—= X2 )T 4BV THEAET NEZHEEFINW 500 TE) Bdd, £
DOHFETYH, —DHOBEIEX, —RZXAFXF—DFETH L, il 2 I13AMA~OERAFED & O [E
ThiE, BEN O MR RMECTIN 2A IR O ES- & o 7RI LIESS 72 = %
NF—EEREEZ A L TV D L b, EHHEIZEN TS, BIRAIEKRDICREKFL
TWAHEIX, BOMKOREEN, ZFOFEA2DHEIZCEL > TREILELASND, 5%, K
BRI  ~OARAFEE DS m U, B RIF 72 E ORGSR K-> TEHKE AR L EIS
ROBEHLEL HONDEIIIRDEAD, bHAVEEIC—RERLF RO E
B2 Z EITBEHTIERVWA, ZNENO— R F — (G ORMEZ B £ 2 7o 2ROk
RS, TRV F— X2 VT 4 IBT SR ELLBRERDO DO TH 5,

ZERIMEICRIT D ZOoH ORI, B2 X L X —HGHR TH D, RTAMTH->TH,
HMOMARTED b 2B ME 22T 256 L. BROMBEN SV ET MG 22T 556
TiX, BEOANIVEE LI E=IFonTni Enz b, ik, E2h—oofk

8 5| i, Daniel Yergin, “Ensuring energy security,” Foreign Affairs. (2006) Vol .85, No. 2. p. 69.1Z &
éo
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TR CIgf A il & T 2 OMOMETRD & DR 2T 70 & L CHIRICRHE A TE 50
b Thd, I, EU NEECR L, MEE oA (interconnectedness) Z L7
SHLHZEETRLTNDN, 29 LeKfilZ# B+ 5 Z Licid, BNo= v —iidh
DB EED 57200 TR < . MBEOIBE WA PR 22 GT1 2 246045 Z & THA
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INF—DENWFIZE > THAERRER L5,

SHEMEICBIT D =ZSHDEIE., “OHDOB L LT 5N, Bk - oV RT 4 7 2458
TOZERMETH D, =R F—FIROEBREEITMMAHNSEND 2 ERLNAR, =X
JUX —OEICRIH S A O I, MBS0 6 ARAAA RS L S 38 k5
HAREENEW, WbWwdF a— 7 RA v MEMEENL AR HS (X 1-1), ZH LT
a—27 KA FOPIZIE, BIRMICALZERIBELEENTRY . =X X —EFROLE
Bk A MR T D720, 29 LT a—2 KAy b~DEGFELIHT L2 ERLEE LV,

B, A RIRA A DEEHE TOEERME & W BLETIE, BEE A 7T A I L Dt
KA XD AR E VO EETEOBE VWL FET D, A 7T 0E, WoTlt ARERR
LTLERIE, ZHBEOBE IR FE2RESIMHTED LWIHIFIERH D03, MHNDH
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7. HEEMNIIMO MG FEICIRV BEZ D ZERH LW E WO REALH D, ik FEO®
P, HEEOHBASEERCA 7 TR OB G SNHHIRRENTD, —#
BIZELLDAT v a v PNEVEE LWV EVIEMIITERNEDOD, TR LF— &
X2 T 4 LW BLETIE, BEIZFFEDNA T T A4 MR F L TV B EIE, i
BT UG TR AT 2 2 & TR COZRBMENR TV, R E LB LENE
bW T HAREMENE WD, ABEFBEOEAICOWTHRETT 2 /I RWCH D,

: . .\.Q = ~ .
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0 oo
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GE) EFPOfEE 2016 FREDTHOHXE THAIL 100 B/3LIL/B
(HA7) U.S. Information Administration, “WORLD OIL TRANSIT CHOKEPOINTS.” 25 January 2017
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(HAT) BRI RILF—BRERARAR
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9 Organization of Economic Cooperation and Development, “Country Risk Classifications of the
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WS ER G E > To, Wb D — A MERN I A LTe 1973 FREETO HARD—K
TR —MIRIT 5D DA TMOIKTFEIL 75%. FIFEO B ARDOIEE &I T 54K
HE~OEIEES 13% LMD TEmWAEICELTEBY . AMMAELFEE,. 1980 FH0 5
1990 FRICEDE TOHADTFAX— « X2 U T 4 BORO EIRIX. Z O\ Ak
A5 & T, oz 0B R IHRIREZ ST 2 Z Lz it Tzt nz 5,

EEEOTZ LT — « vX 2 VT o fERIRE LTIE, 1975 45 12 A2, AMIESIESHIE
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DA MAMD FE T 5 TRE 10 2P EF A M & R TR S i, BUR M & R 2
AT 5 [EFEEHEOBEN/ED Sz, Z 9 Lz —HOMEH E oKL, Aihak
BIHE R LI EFE CoOEBEME TH 2 EEE = %L ¥ —#B (International Energy
Agency: IEA) |2 X > TED bV BAREAMBEET E~OxtS & L ThiEd b1z,
PR —HEBA OAIRR T, RO Y [HFHRO ATFATREMR & W S lliE b & o 72,

RBHARBHFIZCEDEZFRME L., AWM T TiEe<, kAWM A (Liquefied
Petroleum Gas: LPG) 12X L THiThILTW5, ZHiE. LPG T4 IciFicBWTHEE
Moz LX¥—L L TEELRFEEZ R L TEBY ., ®ERENRAe LBRoERARICK
THHERRKRENWZDTHDH, LPG OEZEHEIL, 2007 Fh BRI S L, 2012 4
(250 HSy (140 J7 b)) OIFEMERHINTEMR LT D,

—J5. ALK A (Liquefied Natural Gas: LNG) & L THiA X315 RIRH AIZO0
Tk, HIEE L LCofEidn<, AR LIRERTH A A 408 B0l MR o 540w
EHEEZRALTNDORTH D, HARIZ, RERTADIZEAEEZ LNG L) FERE Tl
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BEIRT X —T, [LP B A DBAGEME IR 2 T ROMEERI 2L LE Lz | ~LP W ADEZE
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L2rL. 1990 FARICA Y | EBRFEM TSN RN VARAL TRE L7z flikk & fERi 35 &
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AL, 2019 FDOEREIT 88% L 72> T 5,

0,
100% 88%
80% W
8%
60%
40%

20%

0%
1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

(HFT) MHBE. TEAESHE)
X 1-3 BHAORBRHGICHEDDPRIKFE
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SNHEMEIEY), BERBERBEZLATLIL T, AFCBOTEEAMTISICE
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MTED, DT, HIFLCTOMREZMRAL, JRMZBGET 2R a2 AL THELLZ
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H RS OMERIZ OV TR, 1967 4E1C 1985 4% TICEAED 30% 4T 5 & D
B EAENGRE SN, ZOHEBEIZZF D%, 1985 FLIE L RED F FHRF S,
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UM, KHESCKEREAR EOARKEICL T, ENOBEBHIRCHT A, GilkE2 &0
AR DR SN D FRPHMRNTND Z EICL D, LY U DU AHRIZOWNWTIE, T x
X —IRITIS UCREBIOXHER N & HTHEY | 2021 FIZTEINTNDH T R/LF—EAR
FHE O RLE L% D < DiEmic BV L, BAH CTHIIL, HRAMOBERORKE « EEX
~OLREREE . AT THIUE, KT A A EE ORI R -2 1R & 32 54 xR
AL B Ch iV, BUMETOPKEE ) OFILCHE R O TR R - Bl E A~ O 2
RBREITFEEA 7 T Th HEEHEFTE COMER IR E . A%MY Hir~EHELE L
THEIT LN TN,

W= DHRIT, BELBICBT BT F 2T~y DRIR L NDbNRS,
BEHT R AN —T, [ —HARFE O LE LIS T BAEERT R —fES ARBOR R
£ EfAER (2020410 A 13 H) pp. 37-42.
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FINZ, BEEOPTH LV DT EERIEYERICEENTZETH Y | ZEMKE O
EVIHIBETOZ LT — X2 U T 1] ﬁbfi BT E TEWWBIL AW T Z 7220
ST, ML, HREROARE LNG O@HETH Y (2019 FKE ) . ERETHANLT
FAX—DOFEGHECTHLT-D, TXAX— X2 T 12OV ThH., GO
LWV X, @L%fﬁ%@%m E%ﬁ%#é EDFHITMONELER LTV, L
2y LT, il & KRN AT DTN T, A1k DL EMIRIT T 2 SR BETE
fELT&EZenb, ”i'%n’ﬁa@if/}if%ﬁaj LLTOZRALF— X2 T 41OV TH
BORMZRBLEZ R T LI >TETND

FTHAMZONWTIEL, FMNTERETIEH L2 DD, ZOAEERIT 2000 F4E—7IC
Wb Zfeld Tnd (X 1-5), 2019 FITITHEN R LIV TWDH R, ZOMES D% 1
LNGDAFETZ » " BEIFEY) & U TARE I D RIAHT A (Natural gas liquid: NGL)
EMEFENDIEFICHEOBRNE S THY . TOFEEN LNG AFET 7 v b b EBAMNEIC
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BEL TV ARGEFNI AT OATH Y . 2055 1 0 FNIBIEREAREFT S T 518,
BUHANE S < £ THRMZ A MRICERT 2720050 TH Y, RICERNO 2 TORGMAT
NHEEINZE LT, AMBBOBANLENICRIN TS 2 WIUE, =¥ — - &
X274 EORERBETAE TR, L, ERNICEIBHFTONFEL T2, 1) R
HMOREIZ L oA OAEFEL | 2) ARG OEA L VD oo AR A 7 =
VERBOZLNTEXALALED, TRAF— X2 T o FIFEE LW,

IO LB L, ZMNBFEBREEX=Y 7 ¢ 7127 7 A (Fuels security
program) EWIHEIRAZIHHLTWD, TONFIE, 1) 2 (8 R/L2# U CTEIH O£ it
REHA ; 2) BNOAMSEIC s LSRG 28 ; 3) ENOREIEIER T 2 MBUOL
1% ;5 4) BHEIEHEREIZ I8 1T 2 RS RHIFENR 1 2R D IEHIE OWIED 4 R Th D, &kl
WL, #7212 78 7 KL ORISR DR A H S TR Y, At~ DIHEREICo
WTIE, 2024 - F TIZBEFOTERIKHEE 40%51 X EIF 5 Z ENEEIN TS, BGHET~
DOMBCSET, TV Bl Yy MERBIOAEEL Y v MrdH72b 1 ZME L F O
B&EME53 5L 05 DT, 2020 HFE TR CTIXAEEE 8,350 11 KA Z OffiBh&o FHE &
LCHEDETHNTWD,

ZHEBEE LT, SINMIEE= X —#BEONMEETH L 7-O. AiloMg Az L 72
SRR CTHMESHE 2T 2 /ENBEL WD, B0y | 2T 1980 1%
WIFAFER B R L OB ENIIZEREL o2 b H 0 | ATMIME L OB A
BRTWD, ZHuckt L, EER= 1L — BB, SN U C RN A i 3 ) 2
HTBE IV URLTEBY, ML, 2020 . —EDOFEE£2 X9 2 & TREDR
MiEE 150 3L vz AEOEHHES & L TART I ENTE S 2 HEBEZEA TN
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SN THOIAR, AR 72T Tldze < MIgHICH 2 13T ORKRAT AOMHSIZBE L TH
fitis LS HENIAEL TS, SN LNG #ittidE & L CREALEROPE Lo =
B2 DAEZ LTS A, 2010 AV, FEOILBEFHOAKRENBERSND T A (R
Jg A %) ZFIALE LNG it 72 Y= 7 F ORI HER, 2016 £ HigH 2334 S
HEITHeoTe, L L, ZOEHABBI RIS, —EOBBSEN, BHORIET
% LNG #AEET L2007 REA X 2B TN TEXhholalzd, ENOHE
MR D RBICH A ZFHE L TRt T2 & W OTEICH =720, MO BE» SRS H,
FCIRFIFRIC D7z o TENO T AIEN RS 5 &0 D FRENA U, ZMTE, BB

16 Sonali Paul, “BP to close Australian oil refinery, losses seen outlasting pandemic,” Reuters. 30
October 2020.

17 Z0E), AR THAT 56 LEMTERATH5EG L TIE, DIRBCRALZARKEO X 7
—ZRHTHZENTELDME A NEMZ D2 ENTE D, 2) ENICHMATEZA L W25,
WIZHEE T 5 A MRS O REE R E2 TV, S5, ENICEMFIN S - o i3 R e LT
ENOAMEREOKEREG S D2 L. AR T2 < JRIMOMENATREIC 25720, TR R/LF
—kFXa U7 LIFEELY, 25 LEEEANOHEE (RA) EIXENICRIMTZ A L T R& LT
DB X e HEMBRHERE VD,

18 Department of Industry, Science, Energy and Resources, “Australia’s fuel security package”
https!//www.energy.gov.au/government-priorities/energy-security/australias-fuel-security-package.
Accessed on 8 January 2021.
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DR OFEHIMM A 7T A4 VTR SN TV D28, JEHEENCB T 2 0 AE KOO -1
(X, BB OIS L TH E#ENREEE 267 (K1-6), 228, ZMOEZRLNG
i C & B AL PSS ILF B & 138 T A U THER S LTV R W FHITTO T AT
K378 T o ZUTFARERD A A E LR 225 BT BT S 720

Z 9 LIZIRBLSH L, SHNBURFIXEN O B AHi#E O 2 E M2 k9= < . 201746 A2
The Australian Domestic Gas Security Mechanism (ADGSM) &MENDEIRZEA L
721, ZoOMIEE, BE 9 A 11 HiZ, EERFT XX —FIRE D, FUEORIRT A
e/ NT L AEGHT L, OO -lN TRINDGE, ETENO T ATHGERE (£
ELTR¥E) [TZ0@MEITV., EEICO 2l 4 U7iE12iE. LNG Offi 2 HifR T &
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(HFr) Australian Pipelines and Gas Association

1-6 ZMDHRNA TS 4 48

ZOEITEMT, INET=XAF—GIHROEmME S L TZEMRMBOMKRKE LT
TRNAF— X2 VT A BORIZIEHEY HEANTIRPSTEb00, EFEOENOA
- RRA ATEROEAE 5 T T, BENO =RV F—MIEOREZ MR T 272D D
Rt ih A B BND L DIl TETWD,

19 Australian Department of Industry, Science, Energy and Resources, “Australian Domestic Gas
Security Mechanism” 8 December 2020. https://www.industry.gov.au/regulations-and-
standards/australian-domestic-gas-security-mechanism. Accessed on 4 January 2021.

27
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HRAHOEMETH DL KETEH, TFAX—ZREEICBIT 2 EZ5BLFX. £5
SAMOREMB TH -T2, ZhL, = — VEMPIAE DHETE TIL, *liﬁﬁwk®
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(2. SO =7 Y RKIEFEAHEE L CLARE, 20214 1 AR T L7 b7 U 7 KEHEICE S
EFT, B TORMBEICE > T, ZXAF—ERICBITLIEERIEDO—D2L LTHIT LT
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2001 FITHE LT v v 2 BHED . PRIFAO RN EEMNEE 722 2B AIZ, £0OK
Hea THEALVABICETIHE B, LHELEOHK, 2010 FERICAD L, v = —/LHEmIC
L AENEFEROBMOEE L 0 . KEOL MBI A RN LIEHT- 2 L e i

g@%%?iﬂmméﬂéiﬁ’ﬁ@ 2015 fEITIE, KREFESD, —EDOFRMEGZ L
T AIRE IR B M S U 22 L TH LW & T 0821772, Z ORI S E,
%Ei%w%—éi\%%ﬁﬁ@mﬂ%ﬁofkw\mmo&%ﬁﬁ@ﬁ%ﬁgiegsﬁ
N bloTng (K1-7),

20 Congressional Budgetary Office, “Energy Security in the United States.” May 2012. Washington
D.C: Congress of the United States

21 Charles Homans, “Energy Independence: A short History,” Foreign Policy. 3 January 2012.
https://foreignpolicy.com/2012/01/03/energy-independence-a-short-history/ (Accessed on 4 January
2021)

28



800 million bbls

700
600 —\_’—\_,_‘_/\-_”_\—\A
500
400
300
200

100

0
1990 1995 2000 2005 2010 2015 2020

(HFF) RkEIRILF—EREIITHA +
K 1-7 KERORHEESEDHR

IRBKE T, Jox FUHOMHE O AT HOIVTWZAY, 2000 4ELIRE, AR ES O

B bITONLTE Y, KERERICRBAMSO X 7 280 BT 58T, Al
(V) IERERERN) NEZME Z1Tbh T\ D,

Zoft, KETIE, ENOAMSCKATADAEFEEEMEESELZ LT, =¥ —1
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AL E N0 EEENE & TN D BT OFE AN L, BIFEEEREZITo720 Lo
TZENOEERLSIE BT 5720 0BG & BTV 5D, R AFEHIZIBN T
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FERKE D A X o a0 8MpT A HEAE L T 5 Ul b B O i E T 8,850km |Z
DIz 54 MBE S, T T A R Y A NS S TR A AF 1 UL K EN O A RS
BNEET DL VI FRELEE CWHED?, XX (A v 7 T2 ELEREA V7
FIZHRET DA N —HE BRI T DS, KEBIFIZ & > TRERBELFEL 2> T
%, FRZ, SRIIHEOT VBT LI 3L X —FEO BRI ET = & AT

22 The White House, “Executive Order on Promoting Energy Infrastructure and Economic Growth” 10
April 2019. https://www.whitehouse.gov/presidential-actions/executive-order-promoting-energy-
infrastructure-economic-growth/ (Accessed on 4 January 2021)

23 Christopher Bing and Stephanie Kelly, “Cyber attack shuts down U.S. fuel pipeline §ugular,’ Biden
briefed,” Reuters. 8 May 2021. https://www.reuters.com/technology/colonial-pipeline-halts-all-pipeline-
operations-after-cybersecurity-attack-2021-05-08/. Accessed on 16 August 2021.
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1.3.4 FRNES

’J# S (European Union: EU) HEESKE L UI= X —OMEmAIZH 5 7=
W, FOTXNLF— X VT 0 BORIE, F& LT=RAF—0REMEOMRICEIR
BEPN TN D,
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WS e WA ORERIZE L Tid, e EEM - WAL 7T 4 M) oA,
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PEFE & 2 DHERE N 2 TEH LT = 30X — OF AR IRH OMEFRHER 2K 5 Z LA RS
NTW5, Fo, BIHEOSEL & W BLETIX, KL - B2 EOFAER R VX
—OE BT, [EEEXRE VO BLRICMA T, =3 v¥— X2V 7 4 Lo
T a rOPEFE VD BLEND BHETES N TV D25,
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MR HREE TH D ENTSO (Zxt L, EHHHFGICEAT 2V 27 o U A ZEl L. &
DYV AT FVF~OM}EREEHT L EE2RDTND, TOFRICEEHRIND DN,
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DDA L T HREBOUAE DR TE DREE R > TR Z & &5,

ZOEKEREE, 5% EU BNTHT VX2 MR EA TN 2 LR ERINTEY
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HITEFR OB LAEE > TV D, BINEERIT, 2019F 4 Al ) F—A 7 F 12T
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24 European Commission, “EU Oil Stocks” 17 March 2020. https://ec.europa.eu/energy/topics/energy-
security/eu-oil-stocks_en. Accessed on 7 January 2021.

25 European Commission, “In focus: Energy security in the EU.” 27 April 2020.
httpsi//ec.europa.eu/info/news/focus-energy-security-eu-2020-avr-27_en. Accessed on 2 January 2021.
26 European Commission, “Critical infrastructure and cybersecurity.” 19 October 2020.
httpsi//ec.europa.eu/energy/topics/energy-security/critical-infrastructure-and-cybersecurity_en.
Accessed on 2 January 2021.

27 European Commission, “Cybersecurity in the energy sector.”19 October 2020.
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KR7p EOBERGEEE 2. BKINEESIT 2016 4 2 HIZ TEU Strategy for Liquefied Natural
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WNOBEIEH AL T 5 A L HERCRTB IR ~D T 7 & 2Dk, NO T A dish ke o

WL T ADEB BT D2WMEINTHEOMRIL, WE =T A=V T, =T 7R
E D LNG A E & OxFEe B AL E 2 S1E32 0 LNG A E & ofifE /e B3, BARM 2R
RIS E L TEVIAEN TN S,

250 Bem 370,40%
35%
30%
25%

200

150

20%
5%
10%
5%
0 0%

2005 2007 2009 2011 2013 2015 2017 2019
mmm Total import ——=Russia's share (rhs)

10

o
-

5

o

(HHFr) BP Statistical Review of World Energy 2020 edition
K1-8 VDOV T7EIFRABAZELEZDEEDHAEEICHT HLEEE

U T EU IZBWTH, MoEEEFRR, e OMMRICHEAZEWZERN & 5 Tn
Do KEICHAD L BEREER (EU) DL VMWBORZER L TR Y, FHC LNG 0
A&V F— « BFX 2 U T 4 OBLEN BALE ST T D N BLERE N,

1.3.5 #EE
WEZ, 20204 1 HF CEUOMEETH-7-208, EUOZ R AL F— - X2 U T
LT, MEBOTZ RV X — - X2 VT 4 BOREZ LA L TV, EEHOT XX

https://ec.europa.eu/energy/topics/energy-security/critical-infrastructure-and-
cybersecurity_en#cybersecurity-in-the-energy-sector (Accessed on 4 January 2021).
28 European Commission, “EU strategy for liquefied natural gas and gas storage”
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— « K fEEEE (Department of Energy and Climate Change) (%, 2012 4F 11 HIZ

[Energy Security Strategy] Z{E L CTEV, TOHTIE, = LF—-- X2 VT 1
WCBWTHER T REEMRLE LT, D BERICHT I =Gl kLo Cfiish s —v
ADREPR L | 2) =RLX — ik O E A BB O O 2 F AT, AR RN A E D
TW5b,

BARHI 2GR E LCIE, REL DT TE DOEERNRENTEY ., £9F¥FohTn
HON, TANF—MEDO LT 2 ADOMHRTH L, BAFRZERE LT, Mo
Otk EORIED T AE LI BEOBREXGEH (Contingency Plan) DOERSC, fESNOF
G 2 T2 78 H O RIBREHCAOREIR Ok . A« RIRT A D5 Dl &\ o 7=
RBRTF LN TS, 220BOMKITEZFALF—DHETH Y, BEZE TOHTRIC
BT 2t Z R AZEL Z LR S bl TWg, 3 2HORISKRIT, END
FH o RIRHT A PEROMERF - JERTH Y . ENOEPBIFE KT 2Bl LoSHg 7 £
BENTND, 4OHOMEIT, ERTHOREDCHKKR TH L, TXLF—DEL 2l
WRAF T 2R EICB O TR, REMEO&mWEBRTEAEEL TWD 2 LR R F —LE
PRI B T A2 KA TH D & OFEFHD T, £ 5 LIREIMED @V G BERET 5 72 O %)
JERE LT, EEME - ETAEE OBERAEES., BB I T 2 3R R EN S T2 b
nNTnsd, 5281F, BERO=RLF—Ma@oEEEOm EThy . EROMEA >~
7 OEFULEL T T, ZFOEFEMEICK T 25N E R E AR ET 5 2 sl v o
T HRPEVIAENTND, KEZEIC, 6 DHIFNRFLOHETH D, HAEMIE= R/LF
—DBEANERET D Z LT, WD D Ol A ITRAT L 72T UL 72 6 72V A TIOKIR AT A~
DOFHEAEIH L, A E ot rdESEL NI Tmbn TS, kLT, M
B AN = A LZERT 2557 (Al - RRT A O B-ClENOE ) T ARG & B
BRI AT RE G (& OHEREE . it - e~ &G MIRE, FATTR= xR L X —
DFN) ZHEEP L | BUFOXIERMERSIFITIL, EOREBURM AR EITO &V ) &
fFiF 7o T D,

1.4 FO7EEIRLFY— X2 ) T4 BEROFEHEE U RY

1.3 1BV TR r X — « B X2 U T ¢ OMRERIL, EEE SN
INF— X2 VT s OBREFRTHL, KETIE, (—HEET D) £OoHTHE
DOTTVTEEEOTRINN— X2 VT 4 B2 HBCEBELRIHEERETH L,
TOTHEICBT AT AT — vX 2 VT DB LM 5,

141 PFO7DIRIILF— X274 DFFMESE

(1) 548

TRAFX— X2 T s OREFE, RFOBERESCHIRICEISTRETHY, 1.2
THRAFFHEEE L, TOEET VT HKEOT R AT — - X2 U T 4 MEEE 2 HBIC
biEHT LI ENTES, 22T, BRFEOEEL LTE2Kko— R VX —FH, A
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e A - AR BHOBBREMBPNTMNT D, EB2HEMEOREL L T—R-FLF
—HE B LOEN A OGHIESWEFET 2, EHICLY YT ADEELE LTENT
JEABLIOREOZ R NLFXF—ENELZRAT 5, AR THIVUL, HBUEHY X7 DRE
LIEMDAFRRENEIC OV T DT BT O RETH D, AIE I OWTITHBUIFER Y X7
2R 2 72D O EBI O AR OB AIR O T —Z BAFTE 20, FHROATFTAREMED
BL®LEEBICFHMETEX 2T —2 N0 E W2l nd 570, Z 2 TIEERY R
AR

xI1-1 IRLF—- X2 T DFHETEER

Indicator ‘ Description
1) TPES self sufficiency JHMEAIXNE—EZSOIRTO—RIKIE—HIED
SEEpH
2) Oil self sufficiency BRIOIRIF—IROBIHEE, SV BHERETSHIHIR
3) Natural gas self sufficiency DA)(CFZEZZZ I,

4) Coal self sufficiency

5) Power self sufficiency
6) Diversity of TPES mix —RIXNF -GS LUBHHECBIIDDEES
Vo DEILTVB(EE, FFEDHHEIROERTUR TN
7) Diversity of power generation mix | L\

8) Access to electricity ERCTI2IRINF—HIGOIRIRE RIIER, 70T
AENFNEE, LOEERIRIF—HHEAEINTET
WBIE%ERY,

9) Energy intensity of GDP BBEOIRNF—FIBEMER (BAIREEL) 2RI,
BUBMEWEE, IR F— QR I2RFD
BEIEN S,

CE) TPES = total primary energy supply
(A BAIRLF—RARER

(2) #rEt

T L72 9 OEEIX, Wb =1k AF—LZRREO M 2R T DITHRDOZ L
WH, BREOENILBEOFFHI L > THEN AR TH H, FHIEOHEICHWLHG%
ykczﬁ_\njﬁ (?% 1'2)0
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x1-2 BEEHICAVSHAHT—4

Indicator Statistics

@ TPES self sufficiency IEA, World Energy balances 2020 edition
@ Oil self sufficiency IEA, World Energy balances 2020 edition
® Natural gas self sufficiency IEA, World Energy balances 2020 edition
@ Coal self sufficiency IEA, World Energy balances 2020 edition
® Power self sufficiency IEA, World Energy balances 2020 edition
® Diversity of TPES mix IEA, World Energy balances 2020 edition
@ Diversity of power generation mix | IEA, World Energy balances 2020 edition
Access to electricity IEA, SDG7: Data and projections,
Access to electricity
® Energy intensity of GDP IEA, World Energy balance 2020 edition

(G¥) IEA: International Energy Agency; SDG: Sustainable Development Goals
(HAT) BRI RILF—EERAERHR

Q) FHEDER

BH~OT 72 AUNAOEFITIE T, BREOEELHET LI LN TED, L, KiF
filio> B BT 72 BRI X D HIEOEbZ 0T 5 2 & Tidewn, Bz, —RE e
K[OBIBIT= AN X —FHOW L &2 H7-6 L, MMNMRFEZ5E TF2580865, £
WAEFEOK TFTAMKIE, TR X — X2V T 0 b EELWELE VDA, R
LR D ERNPERZIBTHNL, KEHZRDIREZIFT 5 2 LTk, s LT
AOHCIE, WA CTREOE(LZGITT 5 LW Hant, 10 FMaxz—onF L
F0 L B2, HHTOREEEEFIHT LD (K 1-3), B, AT 5 IEA DR F—f
FCiX, BRE EEOT — 21 1971 FFLUBELNAFTTE R, o, MGEO S B v
RYT & T A AZONWTIL, HEDFEETDO1E 1995 FELIBEE 725, £72, AEafErs
AO(2021 1 A) CTAFRIREREFFFTOFRIL 2018 FTh 5,

x1-3 KRS ERRE

Estimation period ‘ Covered calendar year
1970s 1971 - 1980
1980s 1981 - 1990
1990s 1991 - 2000
2000s 2001 - 2010
2010s 2011 - 2018

(HFT) BRI RILF—EFREH

4) 6ZNETESE
WIZ, £12ITR LESEEORE T IEEZ T,

34



D ~® B#E Self sufficiency

bR SR bR A R, BECTORERZRXLX—0 9L ENZ T4 AENOA
PETHE-> TW D0 Z o BT, YZEO T XL F —Z2RIE L0 Z =3 i b A
BB Ch D, AW TiL, {baBREFZEn T BREE L | IHEAREEZ I X 7oA
REMBBROW G 2IEE L L CERAT 5, 7OTHETIEI R, 8XEH T, Aokt
T HEREDNENA, BEHATIE, EIZX > TEEGROMFESCH A fEEN R D 2 &
ML, B SN TR LX— TR ->TWD, £9 Lk, TVTHETIIZ RV

—WREREROEIMI LN, BLARXTEABREIOMAZENREHEZTETEY, =X
NF—=ZRREEOY 27 BNEmE->TWD, i, A= )G EIC RSV T, FAEIS
EERR 2L EMNEH S THY . EHOEBRMEBNA 2RI TS, 29 LR A R
THZEEHBME LT, fbaBBtEnZh (A, KRBT A, AK) OBREREETOH
WMEREREL LCRAT S,

HEEOFTEH, EIZE > TUIAKDERNEF AT, MmOEKELZEILTWY
LEGH D, FLTFIIAERESCKBELESIIE~OXMIEN D, KEESCR N EdHib
BHAEMRET XL -2 2RI E WL ELH D, FERMREZ RLX —TE
FETANLF—ThHY, TRNF—LZRREORNPOLLEEF LN RXLF—THDHZ LITED
FTHRV, I T, ZOLHIREL Y AT OFFHIICE Y Ate~< | ({bakk & I LA
WRELOW G2 Mz T, —R=AF—ME 2RO/ LHIEE LTEMAT 2, Zhbo
REOAERL U FMORT, ENEEENMBEEICEO 2 RZEH T LW 7
HLOTHY, RKIEF 100%, F/MEIK 0% E 725,

) o Indigenous oil production
Oil self sufficiency = 0l supply x 100

Indigenous natural gas production
g gasp x 100

Natural gas self suf ficiency = Natural gas supply

Indigenous coal production

Coal self sufficiency = Coal supply x 100

Net import of electricity 100

Power self sufficiency =1 —
fsuff 4 Total final consumption of electricity

o Total indeginous production
TPES self sufficiency = TPES supply x 100

* TPES = total primary energy supply

®~@ %#M Diversity

FTRNF— TR0, WEIOKG S, ik, REAR VST RTENENERRD
FEEAT D, TXTUH TEZRXAF —JRIIFELRWIZD, K1 OFEE 5 F &)
L. NTVABL ZRNAF =5 FIT L ENEETHSH, £2, bHT R LF—0fk
Fa B A T2 DAY B R/ L2 LeHa . o2 ¥ —TRET L 2Tz
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DRBEW D ENTED, T72bb, 2XAVX—RFELZRLTHILIZE-T, &=
ANFX—=PETHAY v FERVIALEFERFIC, F=RZAX—PETHT AV v bRV R
7 EEET D ENTED,

%%M®&E%%é%@kbfm\Aﬂ74VF%W-\*Vzvyﬁﬁ(meﬂ@}

Hirschman Index : HHI) #£¢f4 5., HHIL 13H AR BIT A 2054 IRELZH 5 72
OIZL < HWSLN D, BRI, ﬁ%’%%ﬁiﬁ‘é%\gf@*/IT (%) ® 2 FTOFIE L
TRODHZENTE D, THPHE—OER M E SN TWDEE, HHLIZ&EKED 10,000

(100[%] * 100[%] = 10,000) L7235, %< ®%$’Cm%‘/:775>§7\§&bfb\é I% & HHI
ThEL R0, BuiaiE3<, AEOSH CIX= X —0fEE AR, A, KRBT A,
JRF7)0 KTy, BAEFTRR= VX — (KRB, B, #iE) | Zofl (N1 ARk - BE3E
% ft) O 7T DIHFET D, ZOHE. HEOSRIEBELTREDE =X LF—D =T
TUTTHOTHY, 2oL x HHI X 1,429 L2 5,

n

HHI = Z(share of energy "n" in TPES or electricity [%])?
1
n = represent seven different energy sources.

TPES = total primary energy supply

®~OQ #HLC YT VR

TRV =DV T T4 F = — 0 OREEREIT, [@HOEEE~OMHETH D, ENICHE
s fAG A 7 TR, R A —ZEREITHE SR, 20T VT 0%k
ETIZESI~DOT 7' AWM _EMELIEN OB N T RV XF—EIRDO—DIZ > TWND, I
LESRZR AR A 7 T BT DLV R D,

KOHTICBIT 2FHMEOFRIEL LTI, ETEN~DOT 7 B AREHEIEL LTERAIT 5,
RBE~DT 7w AL, IEA L HRERITOM R H 50, MBEOMIZIZEIC L > T
IRERERBAOND, ROHTIC Hé@@%ﬁfiEA@ﬁﬁ%&%bfk@ zh
BEVIRERZDZENMTEDLZENDE, T TEEN~DOT 78 AKIZHOWTEH IEA O
it A BH T %,

LPVZ U ADE ) —ODHEL L TRFO T RAX—ENELZERAT S, IR
JEE—HALY 720 O R F—OEBEEND 2T, =3V F—BmAEOHAICIX, =
FNFX—ORRAERETIEL, MAREZHINT 52 LN TE, AR ERICE - TE
UMD BEZ WL ENTE L0 TH D, BIEOFM T, =X —T4#
& GDP OBRIRITRAEIC L > TERR D AICHEETILERD D, B2, ki L
TARNX —SHBEEEPRFEOFTLE 2> TODEE, RSB & — B AN L
DOEETIE, BTz R LX—HEREL GDP ONRT U ANRRRL, Thbb, miE D
EMEECITHENL GDP 4720 0= 3 X —HEBEIIREL RD2HEAICH Y | HIHEOE
FMEETIINEL RHBEMICH D, TEA OFFFHI L D L. 2000 FLLKE 2018 FFRE A CREGE
DT )L —HEHIE DR KME (b ARV 13X 0.947 toe/1000 USD (727 A ),
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Bo/ME (RbRGEZEVY) 13 0.033 toe/1000 USD (2 A X)) Th 5,

ES
x 100

Energy intensity of GDP = CDP

TPES = total primary energy supply

142 PO27DIRILF— - X2 )T4HBEEURD

TITIH 9 oofRED LI, MBEOT AL~ X2 YT 4 OREE ST D, 72
BRREL, TR A LU TRV ERS ASEAN G6E, N 7T T a, NERRAHX
A RE L7, F7o, kg LTI OECD ¥, HEZERSIEOECD 77, HAK
OREFER BT D,

D —RIFLX—EBROEHRE

KE L LTeEATIZENT, —RTRAF—(E0 BEFEIT 50%LL EdH 0 | BlRE R Tl
PSR LEE LWRRBICH D (X 1-9), LavL., B IRk O B ARD, RFRE & HI2F)
AT NNF—=DARNPOAMNELEDoTZZ L THREREZRELE L L o2 &
NOBEHETED LB, TUTHENSZ S ZOWRBEHEFCE 25 LITRL RV, £<
DT VT HETIEAH S RN X —TFEOJERBIIAEN DD, Tid X ) RERICE-
T, BEBINMCAA S TALA TRV X —DHEENTERLIRD Y R IRH D,

A9 2 B R DI

PR BRAE FTRE R IR B OHIK (A 2 T 08% < 72 % mlHeME)
L OBIE & OFEHG BT TDHR

KRR 2 & T BRBERRIC & D o pLF—2 IR &Gz i)

ZOLTEATZRAF—D U AT IZHILT 5K E LT, < OETIE, KIEETH
AFRET RNV X —DIRN I TS, KINOBRBRHBZ RSN TNWDLIDIE, 7
FAL AR T, ISxrv—, AV BFy (BRARAE) B (A Rxy 7, vLb—
T) EEDPNTWD, FFREDARTTILEBITATL)NOKIBIZEH 5D, K EHRIZIE
PEDPAES D, EEITIEAGROBRIIZBIRE & OFERLETH 51E0>, K LD
HIETIT 5 KB FIOKRICEELZRIET I AR5, £, ¥ LRNDOKI)%
BTIIEROBIESCREBEOREN G H Y . AEBRRLESHE. BWY — FZ A L0

29 OECD @ Development Assistance Committee 23 ERK T 5 X4 E U A b (Frii DAC U 2 ) D
B (2021 ) I2X DL, TARA LU HAR—UTTERIR Lo T,
http://www.oecd.org/dac/financing-sustainable-development/development-finance-
standards/daclist.htm
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BRI ORI & 72 55650 5 5,

KIS DO BAFRRTRLF =TI, HREeTHETIMRRFRAFNERFGONL T
B, KRBT DR B, FRCA ¥ R TR RBRE N/ EAL TN D, —7,
JE IO T, SREICB W TR BWHBEA R 5T D720, KEEiE s
DRT % VITFELBRNE RN TWD, 2B, IREDOZL  IXEE TEZWRKEIC
HLHENL L WO ERED RN L WD FFATED LT A ARELOFI LR 2 BiE4E
LD, Z< OETITAMBMICKT 48E0MHAMEHE CORE RAHICHR->TE
0. S FREL OB ANIZIEZ O LIEMBEOARZERT 2R b S Tnd,

BB, A RTHE, —RERAF G ED 5T 1%RE L/ NSV, JRF /158
bEGRA EOFERE L TUEHSATWD, 7, A Ry 7, 74V, A4 TH
BT TR BEOENCKT DR TONTN, 7 4 U B ZBRIFIRIEITRE e
EARONRN, XEFAE~vL—U7 B LA R AEEAT D5 Z A LTV,
FHEI 2016 - & 2018 FAZEHHE Z H IE L TV 5,

TPES self sufficiency
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1970s 1980s m1990s ®m2000s m2010s

(W) 1EA, World Energy Balances 2020 edition. %TIZAARIRILX—EFHFERIER
K19 7O7REO—RIFILF—EIGIZHITEBEHE

Q@ HEHOBHKRE
ITRNAX—TLICHDE, AMTIEIEBREROE FTHEAMZIETE TOETHEIZ 2> T
% (X 1-10), AMTZEOFNG S0 b RASEET LA SN 1E), AFHE
FEME DT F A —L LT, XU EB—varDiERE EHICEENREHEL
TWb—JF, BELNLT U7 HIITAHOERENZ L, HREOKRE LdEIT Ok
WD £ D I REURZRBHZE D FIREMEIT NS W Ted Th D,
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Qil self sufficiency
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,bb‘i’ '00& \ob\ Oo"f’\ L \@\G’\ @(\-@’o \bé& QQQQ' 7-}'5;\ O\’b@ 0@,’0 0?"‘\ {ob
hY & X 2 2 B s Sl O
Q},oooﬁ # &P W9 Q‘Q.,;\\\ L ¢ ,oéj §
& 00 0{\

1970s = 1980s = 1990s m2000s m2010s

() IEA, World Energy Balances 2020 edition. %#ITIZCABAIRILX—EFREFRMER
1-10 7o7REORBEBHBICEITSEHEE

® FRHRAOEBE

RIHATIE, A2 R AV RRUT | < bm o7, S ALY, 54 CREHROET
BrAPIREC 2> T D (B 1-11), o & FTHE 2003 4RI, 5o T 1998 T, TnE
NRIA A DRABEE ST B, FIETH, ENO RS 2 EERE T < K0
B HEAMAEEIC L ABRAEED TV AN, BFHEZ DL ODOHIFI DT K X 7 g
FERILISVERDBNTND, L =Y T, KBV AOHMEHETH D23, KK A
TACOMIRIN 25 v v 7 (CEFEHIR b BB HIS 2 < B T %) & LNG #itHR0 0%
7257, 2003 400D~ L p B TREN ADBAZIED TS, A > KRS T i, K
TSV S BYURLE 2\ 5 B0 & . FIRH R B OHEING I 2~ v F DD, 2D,
2= b T BALEHO Arun L EHID LNG 2 AR ICEA S, [N 3 0T TRk
XD LNG ZARMOIBEEH L TRV, EL LTA Y RV TENTAEE S LNG 25107
ARTNB,

FOMDAL 75T o, 740 Er, N RF AT, IEA DR BT, 2018 AT
I EEE 100% 2 HEEF LTV A1ED. 2 v or~—T. FEET O A 754 > OR#
W&V, EHEEZ 2010 FREOBEICRESIERSETWD, LrLInboEE, HERO
G CREOBRHBAIO BRI B IVEPRICRIAT R AR &M T X 72< 725 &
EZTHRY, FHRAA (LNG) OEAICHIT - M2 ED TN 5,

0 LNG ZAERNOEEAHHAICII Yy FEINTWAEE, BEAICHAT S Z LR TE 2R,

L XU TT v 2T oV, ERRITIT 20184 8 A D LNG OBIANBIMA SN TV 5, Jessica
Jaganathan and Ruma Paul, “Bangladesh starts operations at country's first LNG terminal,” Reuters,
20 August 2018. https://www.reuters.com/article/bangladesh-Ing-terminal-idUSL3N1VB1ZM.
Accessed on 25 January 2021.
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Natural gas self sufficiency
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(HFR) IEA, World Energy Balances 2020 edition #TIZBAI RILX—EFHAEARER
1-11 7O7REOXRALTRAERICET5EHE

@ HEROBHKRE

T VT HIA I3 ARG RS R EEICH Y . 2 THA v RV T OBFFRENKE <,
BHE L > TREW (K 112), 4> FRI T, BERAREREZAETHHD0,
R DENAKRXKNIEEMT OGRS 2 BNG, FEEO—ERE 2 BN
BT 5 Z & & FEAHT T % (Domestic market obligation), L7 USEEIZIZ. 43l
IR RAEFE &L ENFEOM N4 D, B ENRKRE I HBRICR>TND, —H,
TAADOBAREPRELSEEBLTODLN, ZHUE, bEbETARITIDVDEOAREAFEL,
ZORESEEE L, 780 ZENO L F T ECTHE LTz, 2009 4RI A DR
¥ L Gttt a2 L, 2016 FICFEEH O & Y (Hongsa) KA (18K) &
ZDOWTETORRKNFEBITOERELRMG L2 L, [ENEELHENB X Z B LT
%%&ﬁofhé RBFHELZENOKREFIZ AT EN TS, TAATIE, K

LR THEBEARBENRKE S LT HKNBELM O /2O, ARKIIOREZHE0T
W;&D\Emkﬁ%%@mﬁ%k&5%%%@&%5@%%@@%%Lfﬁé%@%
S ORERIZB T DI F LD,

—h. AR, RXFRE L XA TIEHERBEOR MEM DR TE 5, 1 v NiZ
FIREREATHRARNES Lo IcEE S, FHHE Ezétf@hmﬂféfmﬁm
ZD7H, REOHIITNZ ., BEROBELEDERPEMOE X722 L. ARABKEHE
] RIS -G 21T 0 FEHCH D, X AL U TIAROAEFERIIEZ TWEN, HHE
DYEREENENEZ EFEID | fERE L THBEEMETLTWS
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Coal self sufficiency
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1970s ©1980s ®1990s m2000s m2010s

(HFT) 1EA, World Energy Balances 2020 edition. %ITIZAARIRILF—EFHFETATIER
K 1-12 7o7R2EORKRBKBIZHITHBEHRE

® BHOB#HKE

BHOBERIL, HFROLL DOET100% %2 MEFF LTS (B11-13), FFETREIET 4
ATHY ., FABAFTE D 1990 FRUMIE B L CilHEOR Y v a VEHERF LT
Wo, 7, BFREED 100%% FlEl> TWAEIX, N7 T7T7va, BUVRYT, #A4,
N%%AT&D\%%m%yPﬁE\%:%i?ﬁx#%@%ﬂzwfbfwéo&#f
bR TIZONTIE, EBRNOKIHEEOKREF R EOERIZLY . Z O AKAFEN
RELEHLTEBY, XNV F—RZREEOBAND i\ﬁlﬁﬁﬁ%%®zgﬁw#%

R,

Power self sufficiency
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(HFR) 1EA, World Energy Balances 2020 edition. #JTTIZAARIRILX—RBEREIIER
K 1-13 7o7REOBAHKBICEITSBHRE
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® —RIFILF—EHBEDOSHM

N7 FT v akR KETIH, — R 2LF—{HE (total primary energy supply :
THE)®§%M#&ATV5(I11@D_ﬂE®IbTi WEIT AN EE T R
WE =R THSTN, ARSCKRT A, KN EOFIAZEHED 5 2 L TEEEMIZ AT~
RAFEDMET L CE 70, EBE. b WO BLE T, R IREOF AN L= Z &
THRSRIRA A~DRIF @b S5 5[ R RoT ARV bEORWELH D, -
L, ARICOVWTIEELZET 5, fI2IE, ARLD BEORWA Y Ry T, 74
UEY, X FAE, R AZAF—EICED NS v AD T =T (2018 FFFERE) M
ZREI 16%. 14%. 11% & EKARE VY, TS HEET LT —IZl->TRboD b
DTHY | TIRT D5 RV F 2L o ISR A 5 WREMER H D, [FIfkO Z & 1%
NA T ADHFRNLIZENIF A K 2 (33%, 2018 4EFEHE) 12OV THE X D,

Diversity of TPES mix
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/o, TR —LRRE EOBENE LR -T2 TH D, BIFMNIAIT, 1970 4
LRI BAGRIZ TRV ARD, 2000 FETITIE 35%CE Tlheotz, D, TA UL
DERNF—BEROHPLTAMOEX 2 U T 4 ITEPND LD IToTc, THERIICK
L7, 7T THENDEMBEEZITD LV EEERBR L% O, 1A Al
(1974 4F) THREEI N Y —F—2 v 7 EERIEAIMEE ORE (1975 4F) ThD, v =—
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JVHEAITFI O RIEEZ S 725 L, 2020 FEIZIZOWICETOfLA = R/ F—THHER 100%
PLbEeole, AMEHLET AU ANRE<BWVRD TEZ TmRx ¥ —M57 (Energy
Independence) | WEWL7-DTH 5,

MGFEEO F TR L F—RNRRENTND I EEMHPITR L TWA DL, BHTET
BbD, 2000 FERIZAY, = — VML > TEMR R ANBEICHE SRS LI
5L HAKNOMEGF B EE T, THETEIEE O 50%RE A HD T\ h
Bk 1% 2005 4FE A B — 27 2R UL 2019 AED3EFEE S I 2005 FIZH~T 60%ED
L., B0 =76 200 FE IR T Lz, —FH, HAKINE, 2019 FOIEE)&EIT
2005 AED 2.1 %, = 71E 3% E TRILK LTz, HAKNOBHEF IR HREETHKT]
FHLTERNLAUIR->TEY | RIRT AMMEOIKRT 2 —K & L7Ji 138 BT D PASH
N> TW5D,

HF LN &2 ZFEMEEIEL, NS K > TREB = vF— « S v 7 X &EBH LT
%o MBIFIZ= RV F—BERIZOWT HBVERZFF - TR Y, MEOBERZEHL T
%o INEBURFOMNIED & 1%, #INBUR 2 N2 B 20BN EES . MEBUF % EUMBEE, &
RELZIEGND Bt Ly, INZ & OREBAHRTWENI v 7 A2 THD
L T AV IRERTITAR, REATA, K, B AT, B2 MIINEI 23%, 38%. 7%,
20%, 129D ToH 5 (2019 4, LUFEER) ¥, ZAUTXE LT, 2045 4EE TIZES) & Bifk
FTHZLEEZHBELTWD Y 740 =7J0TiX 0%, 43%, 19%, 8%, 30%&, Er=I v
T a UFEDEN ST HE o TWD, WICHKRO—RKEMTHOND T A A I U7X
84%, 2%, 2%, 0%, 12%& . fLARREIREEN 86%c bbb (K 2-7), ZoLHic, MITEod
By 7 RTERORARBRLBORIC L > TRES R R D,

. -

T

80% 20%

60%

40%

20%

0%
US total California Wyoming
B (Coal mGas ®Hydro Nuclear ™ Renewable etc.

(tHPAT) EIA, Detailed preliminary EIA-923 monthly and annual survey data
X 2-7 KEEHIITAILZTIM., T4FITMOEEEL =7 (2019 F)

RO ZR L — - I v 7 RACAZEWHMLD L, HZRXAX—EFOZ X LY —ERF

39 EIA, Detailed preliminary EIA-923 monthly and annual survey data
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(EIA) 73 2021 4 2 HZ%3% L7z Annual Energy Outlook 2021 (2 X5 &, 22X METFIC

Ko TREHFHEL FOICHAEFRET RV F—OIENRRKEIZHH DD, 2050 HIF
THIHUE L FRICAME RRT AN EBE R XA — L5 ELTHD (KM 2-8 BLW
B 2-9), ARERFIZE, BUER DN DM A K<, TV FIZL->TEEETH L
DO, ZOEMEITENT R, 2O RE LOFFRITIE, 2050 20T TR F —HE
BN O X DEEMM T & RARTARRLBRFNOH L =X NAX—TH Y IT D
&, FREHBHEA XL —TCIE, BUEOBKRO FCITEEabiEE 9, AN KET
HVGITLEDORTNG D, Y TITFEOENMENELRLOD, BHERBRIAD 2 K
FEE WO REEZBINICEZ D b D TR,

2020
history | projections

40 etroleum and
other liquids
35
natural gas

>
& 30
c
2
é > other
-§ 20 renewable
= ener
&15 gy
10 coal

U T = nuclear
hydro
1990 2000 2010 2020 2030 2040 2050

GED LI27L2VRT7T—R
(¥ 2) Quadrillion = 10715, Btu = 1.05506 kJ

(HFr) Energy Information Administration, Annual Energy Outl/ook 2021
B 2-8 —RIFILF—HIEORBL (FAUAH)

56



2020
3,000 history, projections

2,500
renewables

2,000

1.500 natural gas

Billion kWh

=
o
o
S

500

nuclear

O I T T 1
1990 2010 2030 2050

CGEN LIZ7LYRT—R
(¥ 2) Quadrillion = 10715, Btu = 1.05506 kJ

(tHAT) Energy Information Administration, Annual Energy Outlook 20271
2-9 BEOhHBEOREL (7AUAN)

TR FX G D RFBENE OUGEDELNR 2D, MRV F—FERHPZ TN 2
EMb . CO2 DHEH BTV THER T 2 B L Th D (X 2-10),

7272L, ZZTCHIHT 5 EIA O LSRR INIZDIF 2021 4F 2 A THY | HHT{EE
HIRIT R LB R ISR L CTHRAME THo72 T U TBRHED FTiTbh iz sl ET S
VBN D, NA T 2 RHEEEIE 2021 4F 4 H1Z, 2030 4% TIZ 2005 H T 50-52%HI 3
L EWH NDC Z2FELTWAHA, 20 EIA IC X500 & ORICIZIRE 2TBENH 5, £
@k@ﬂ%?yﬂ%@ﬁ%ﬁﬁ%®izw%~-:y&z CH R DB DITIE, 2022
FICREBESNDIHLWE L ZHFORERNH D, 7272 L, 7AV I TIEINETH, HHE
AR D =R F — « KJUBEBCR O IR A A B TE Tz, 4 FHLL 8 FL V)
BRI L ZHUCHE ) KIERBOREFE DY A 7 Vi, THXAF—A V7 TOEWERE A
INEBELELIZW, 20D, RFVKEDOZFRILX— - I v 7 ADA5KIF, £ Lz
BORDET LD K0 id, TGRS MNBENF QBRGSO SN LY REREE 25> &
EBEZDHNINWEAS,
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6.0 2020

history| projections
- \/\’\/\~¥ Reference

N 40 High Oil Price

3.0
2.0

billion ton-C

1.0

0.0 I T T T 1
2010 2020 2030 2040 2050

(HFr) Energy Information Administration, Annual Energy Out/ook 2021
2-10 CO2 HFH=EDRBL (7 AU AH)

2.1.2 HRBEDOERS v I ABEK

(1) EEHEDOERS v ABUR
@ B

FEREHEREE T, BEBAICEN TR, BEPBRIEINTWD oD, AT
FIX—FEE @%A?fﬁﬁﬁé’ XET HLUSMIBIN DB RFEDEIR I v 7 A% 8E LIZBUR
% Y TE) LTl e olz, 2O—FKT, EEHMIZBO T, HAHORG I & xER
DERIIT—EORMZE T 5 Z LD, FRRAICKEE L 70 5 18Es i 2 ¥rE 35 HRY T,
H%@ RIS v 7 ADEZAERK « AR LTV D,

R CTlx, LB FEEMHIK T ENTSO-E (the European Network of Transmission
System Operators) 7%, 2 4Ff#Z Ten-Year Network Development Plan (EF:, TYNDP)
LRI D EERIHEIEZ AR L TRV, ZOEEXMMEIEORMHESM& LT, gEoE
WAER T VA ZAKRL TS, RAEBLTIE, Y7 U4 & LT, 1) Sustainable
Transition (ST) 7 U A (EWHEH, PEHMERS], #iBhae 2@ U il b B4 L |
BEFDA 7 7 2 KIRIZIEAT %) . 2) Distributed Generation (DG) > VU4 (N
W E, EBEMBEOREHIEZ2IT) 7 v a—~—20F0E725), 3) Global Climate
Action (GCA) 7 U A (HABUETORRKF LD EES, B & T AOWET TREUL 2
HAMET RV —ORENMERT D) O350V FIUAIPRENTEY, £+ U 40
TTPD 2030 £ LT 2040 FREATOREEREO LB LAFES LTS (K 2-11 B&
O 2-12),
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2,500 GW

2,000 ]
1,500 —
1,000 I
500
0 ' N O
2018 DG EUCO ST DG GCA ST
2030 2040
m Nuclear u Hydro-pump » Hydro-run Hydro-turbine m Lignite
mHard coal H Gas mQil E Other non-RES  mWind-onshore
B Wind-offshore Solar-PV B Solar-thermal = Biofuels Other RES

(GE) DG: Distributed Generation scenario; EUCO: European Commission 2030 scenario 2014 &(Z
BMEESHIEALR 2030 ERFATOIRILF—RBELICE I V=2 F 14 GCA: Global
Climate Actino scenario; T: Sustainable Development scenario

(tHAT) ENTSO-E, “ENTSO Scenario 2018 Generation Capacities” 2018 & U {ERk

B 2-11 ENTSO-E 0EFEREEL

100%

6% 5% % 5% 5% 6%
17% 17% 23%,

4%

10%
80% 299 0

. ’ l 40% .
60% 21% l I

o 22%
40% 11% 22% I
- 20%

8%
6%
15% 9
20% 5% . o 18% 59,
0% v 0,
2018 DG EUCO ST DG GCA ST
2030 2040
m Coal u Oil mGas Nuclear Hydro = Wind Solar m Other

(HEFT) ENTSO-E, “ENTSO Scenario 2018 Generation Capacities” 2018 & Y {ERK
2-12 ENTSO-E DERER >z 7REL

EUIZBIT 2E N OZEMBITRT 2 ARG #E L Tid, SGEEUENEH] (Regulation
on the internal market for electricity (EU) 2019/943) (2 Xk v . BRINEAE T T o —
(Adequacy: itk 71D +551ME) FHMZ 8 U TS IR R OBEERH B Z R > 255120
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H BEANDZALOBEANETET D0 FAPRRH I TWD, BINEERE T 7
—3Hii (IEZ724 #1% European Resource Adequacy Assessment) (% ENTSO-E 33
T2HDT, 10 FhEETOWMBNT T O —DET NG EAT D BINBSE T 72—
M D 5 R 2020 45 10 A 2 HIZ ACER (European Union Agency for the Cooperation
of Energy Regulators : FRMN 4% [E OAMSZHIHIFERI DR THERL S D 408%) 23R L 72X
MmO THY BINBEHEH T T =Rl O % il 2021 FREICAR SN D TEICR -
TW5, [FARHECHB IR R DBENH LN READ=ALEEALZELTYH
— IR 7o H5E T VB ATHIIRIL 10 £ CTHDH Z &, 2025 4 7T HE TAHRKIIOFREA T =
R LSOSINTFHFE SN DN ENLBEOSINEIAR A, 2025 45 7 A LIRRIT A R K T DR & A
T = X A~OSINTEMD CO2 PEHE% 350kg LINIZT 5 X 5 BHBIFRER A HIR S b &
W T fIBRDSVERE BTV 5,

AIFMDOEBZ FBHEA SN E LTUIAZ Y THRH Y, 2018 2 2 HIZRINEESN
A AT ~ORETHEANZRA L, 2019 412 Ministerial Decree of June 28, 2019 Ti&
ADBRIE LTz, H—EA—2 2 a 1320194 11 HICBIfE S, 2022 452 75 8 ) 10 2023
HEZERBEORGINER Sz, B4 X ) TITFARKDTHRE SN TELT, AKk
INTBIY D272 LT\ D,

@ %E

[EAR O EAER O s LI, BRINOBETHEERIN TS, RETIL, EERHE
# T 5 National Grid ESO 7%, 34F Future Energy Scenario &\ 9 Dk 7V
FEARLTEBY, ENENDOT TV A& U EBRMEE 2 ERk L, EEHEITAH O
BBV ENZKTT 2 A B 2 B2 LT, 2020 212 /ERK S 4172 Future Energy Scenario
T, A EOLEELRRFILLOERES VD 2 DO % 512, Consumer
Transformation 7V 4, System Transformation 27 U %, Leading the Way 7~V 7%
K O® Steady Progression 7 U A W) 45D F U A% MEL (X 2-13), 20504 F T
DEFHBEEZEELTND (K 2-14), ZhbHOYF Y AOF T, kBBl (8
KHEBEOEAILR) SLBFHIZEBIT 28/l (e — MR THHOHEM) Lo KRR
BICEE D =NV X —FBEOELDOEBIZOWTHEE L, @WEmicBl) 5= L X —F|
HRATREEH M TOEFRHIZOWTOHHT & W oo Gt ot biThil T b,
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HIGH

TRANSFORMATION

LEVEL OF SOCIETAL CHANGE

STEADY . I I

PROGRESSION

Low

SLOW SPEED OF DECARBONISATION FAST

(tHPAT) Natioal Grid ESO, “Future Energy Scenatio Framework”, June 2020
X 2-13 National GridIZd& 5 Future Energy Scenario @<+ 1) A #4HH&

350 GW
300
250
200

150

100 | weem = = i *
50
0

2019 CcT ST LW SP CT ST LW SP
2030 2050
B Interconnectors H Biomass m BECCS
m Fossil Fuel Nuclear m Hydrogen
m Offshore wind Onshore wind m Solar
Other renewables m Storage ©FES ACS Peak System Demand

(G¥) CT: Concumer Transformation Scenario; ST: System Transformation Scenario; LW: Leading
the Way Scenario; SP: Steady Progression Scenario
(tHAT) Natioal Grid ESO, “Future Energy Scenatio 2020”, June 2020.

2-14 REOERERREREL

@ Fav

RAYCTH, EEEEZRD D7D, FERICHET COBFMA STV ABRE I T
Wb, ZOTF U AL, EEHR Y MU= ITOEMED T TIThiL b S FIERBRE & o
HamrEE X CRESND HOT, HBEEHNRIN TN D, 2020 4 6 HIZKESN-E
PRER S TV Ak, BARDEBIERO T U A FSE . 2035 FRFATlE 3 FHDOEIR
Mk (VA4 A~C), & LT 2040 FREA T 1 FEOBRMERZHEEL TS (K 2-
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15), 2Dy F U AL, A VICB T D E T SEREEOF AR RE= R VX —HEKH
1L SR T e 7T 52030 D CO2 BT EAZ A2 £ 2 CTIER ST, 202048 HIZ
IERUTHZ) L7 ifa R K IEONRF S STV D

GW
400
300 — E—
200
e — —_— I .
100 —
I I I I
0 [ ] E—
2019 2035A 2035B 2035C 2040
m Nuclear = Brown coal Hard coal
Gas m Qil B Pump storage
B Other conventional Wind Onshore m Wind Offshore
Photovoltaic Biomass m Hydro

m Other renewable

GE) 2035 EDEHDODBEDTILI 7Ry MMILF VA DEEFET .
(HFr) Bundesnetzagentur fur Elektrizitat, Gas, Telekommunikation, Post und Eisenbahnen,
"Genehmigung des Szenariorahmens 2021-2035”, 2020 &£ 6 B

2-15 R4 YOBRER S+

@ XE
KETIEZ, EHNEHEEMKEE CTH 5 NERC (North American Electric Reliability
Corporation) 7%, 4% 10 FH O KIZEB T D2 E N RFEICB T 2848 T O+ 45k

(Adequacy) 7% #Afid 2 # S+ (5%@@%@&*??@?& HE) HFEARLTEBY, o
TALCK RO B B L2V RSN TWD (K 2-16), ZOREFICIT 50D
filild, A HIROE R DR SNZF#RAEY £ & O TNERC 2379 23, %500
HiSCIE, BATBBEBELSN TV S0, BIR~OREICIIREEENFET S,
DI, HEREZMEINEOKMEITIE T, 1) BFORERMA R, 2) BExkT - BATFOR
# (Tier 1 capacity addition). 3) #EEMEDOEWEILRE (AXICELEORAIZ2%Z1T7-8 D)
725 ONTENE - FEEIL® D AR T@EE (Tier 2 capacity addition), 4) FHH - /3#T THE

EDOFEEMEOH L BE. O 4 DORSITHE L TEHMiL T\ b, NERC ~OE AR R
L ORI, E’E;’%ﬁﬁﬁkb%ﬂét&) i@ﬂ?@aﬁ'{ﬁjﬁﬁkﬁﬂ_bfi New England,
PJM. ERCOT 72 £, BEfFORER MR EIZ 2~3 £ OMEFEIED @ VEIR R & Bk

RS ELOHRT, FHLE i*ﬁLb\T%%TZD ERE Lo E AR s L 242 LT
W5, —filE LT 2-17 12 New England OFEFEMEK Ri@ L, T2 KENO T E S E
%%_xé%ﬁﬁm®ﬁLb%E2wK%To

10 PIM [ HEF Pennsylvania M|, New Jersey JIl, Maryland D% /3%, ERCOT (Electric
Reliability Council of Texas)|Z i & Texas N O S i
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GW

Generation capacity Share of generation sources
250
100% g 3
%
200 20% 10%
150 60%
100 40%
50 20%
0 —-—-— 0%
2019 2029 2019 2029
m Other u Bigmass m Nuclear m Pump storage
m Solar m Wind m Conventional hydro Coal
m Gas m Petroleum m Petroleum m Gas
Coal m Conventional hydro = Wind m Solar
m Pump storage m Nuclear m Biomass m Other

(A7) NERC, “2019 Long-Term Reliability Assessment” December 2019
X 2-16 dek CKE - hF+4) OTERERREL

MW
40,000

30,000
20,000
10,000

0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Coal H Petroleum = Natural gas
B Biomass Solar = Wind
m Conventional hydro ® Pump storage m Nuclear
m Other

(A7) NERC, “2019 Long-Term Reliability Assessment” December 2019
2-17 New England OER{ERRE L (2020 £, 2029 &)
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1% 1% 1% 1%  16%  15% g,

80% 11%  11%  129% 129
60%

40%

20%

0% 3% 2% 2% 2%

2020 2029 2020 2029 2020 2029 2020 2029
New England New York PIM ERCOT

100% 0 0
13% 14% 15% 14% -M- % ‘ -
0

mCoal mPetroleum m Natural gas Nuclear mSolar & Wind Other

(A7) NERC, “2019 Long-Term Reliability Assessment” December 2019
X 2-18 FEHXEHE] (RT0) BRIz 7REL

¥, A HUR ORI B IS AERCT 2w RS LIL, ERRoHBIc kY NERC ~
HLEbD TR -S> TWVA, 2-19 B L O 2-20 1E. New York ISO 23 FE1ERL L
T 5 10 £ TOEE L B E HT L7 Gold Book T/ Sz EZED B &
ZDy =T ThbH, NERC ~DOIRHIKTIL, 2029 R TH RIRD 2% D F R K D3 D
L EINTWVDA, Gold Book TiE, 2021 FLIEDOREITE R Le>TWD, £/, NERC
~OFEHITIE, 2021 FELBAEE VW E STV A RN EE D, 2024 4% THEINT S & &
NTWb, ZOX2i, Al I N7 eERHEE IR RO BRI IR FEIEZ 5 72
b, EOBREOHEFEMNDOH 5 EIRE « BIEZ AL TRBLAR -T2 Ll
BERLETH D,

GW

0

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

50

40

3

o

2

o

m Nuclear = Conventional Hydro m Pump storage = Coal
u Oil Gas B Oil&Gas uWind
Solar u Waste

(HBar) New York IS0, “Gold Book”, April 2020.
2-19 New York I1SO “Gold Book’[Z & 2 EEEEHEHREEL
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100% 4% 4% 4%
5% % 8%
80%

60%
40% 49% 51% 50%
20%
2019 2025 2030
u Coal m il mGas
Oil & Gas m Nuclear m Conventional Hydro
B Solar & Wind m Other

(7)) New York IS0, “Gold Book”, April 2020.
X 2-20 New York ISO “Gold Book”IZ kA EZEEERK S =7

® BX (BALENEESHERKERA)

AATIE, EXFHRELH L UNEBRFES MOFHEFFEL M O 10FEHOEIF
fo ol U & fE ) NIk T HE RS RS IR T D BB SR DT D, FE NI T HE
HEREEAIL, Z oM SN A S EE HEFIBORY £ 0] 2AKL, £OH
T 10 e E TOEFMERZ R L TVD (K 2-21), [FMFEFIEL, fEROFHR AT A0
FHIIC B SN TR Y, AR O NI RN B 23T 2 ek R O B 58 n] 5]
EWZBWTHIEH STV,

10MW
40,000

30,000
- I I I I
10,000

- &5 & & 5 B B

2016 2017 2018 2019 2020 2024 2029

® Coventional Hydro  ®Pump Hydro Coal Thermal
= LNG Thermal m Qil Thermal etc = Nuclear
® Renewable m Others

(HFT) BHREEEHERE 2020 FEHHAHEORY FE0H) 2020453 A
®2-21 BAQOEREMEEL
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(2) ZEEIDERT v ABE

BATRENE Z /T TV bk EETIE, txEIFR B o TG T~ DG % HE
THHMT, PRYOFH ﬂ?%ﬁk%LL?ﬁ%’Eﬁkéﬂfé‘to INHOREBELTIE, BUFRH
D& 7o T BB O FREE FTREME SO TR AR P HE = R /L X —FEFE S O 4y UG /) D3 KR &
EBRE LT, FEROBFEBENED A TE I, TFETIE, #HHRRITR L0, EFEBERE~D
BB 21T O S L CENDTHOMERFEZERT L5208 E<, B EETH> THHE
BB R EFEA (Independent Power Producer: IPP) il 2 & A L TV 5 EHN
Mz TWb, ZOkd), TEHIJi l@?aﬁj]/\ﬁ:@%a}&ﬁ%#ﬁkb\5 CRAWDIERDN o T2
& EENC 3T 2 IR A R L ?//%/z IZRED S ORERE 2R TR & W D AR
{7poTW5, TVTO)éJ:. HERI v 7 ABRIZOWTIIARREEDE =LA
FRIZBWTIERA 720, %ﬂ%%@f@ﬂ?fﬂﬁu“C@iéfﬂﬁﬁ\ijﬁ'éﬁ%*@ 2 mE (77
DI TNBF ) DIy 7 ZABRICONWTIRR D,

@ TN

T IVNTIE, BRCEN VAT AWEPTONTE Y, BERH~OEEIIA—7 v 2
VIR TIRE SN DA DR A SN TS, d—7 v a i, EiEBth 4 4Fa1 L 6 4Fa1
(2B S AL, KIEEIL 30 M, T Ot 20 FHRNE RS ENTE S, BRITE
fiefa 248 5 Bl & PR/ NEEEHR & O THITN 5,

TIZVNTIE, TIVNVHINE I N —HETOEES 7 %27 Th% EPE
(Empresa de Pesquisa Energética) 3. 5 10 FER] D= /L X —§L3EFH (Ten-Year
Energy Expansion Plan) #%E LT\ 2 (X2-22), FIFHEIZBUN & ##E L TR/ S i,
RO XL X —BARCMELZBE L2 HD & foﬁO’Cb\é 6 4EAtE OB E X
F—rvarkBUTHREINDID, BN RS LIL, ENFEOHENEZEE X, &
— 7 va ORGSR & EIRBEILFHE A ST L“C{’Eﬁkéﬂfb\éo FRIZAKIFEEIT, KFIMED
RN L 22 BRICE W2 BT 2720, ZOEEHBRIICOW T, HHRE
DOHETE Z N Z 72 H B FEIAER LE LAMER S Tnd (R 2-1, X 2-23), £ OER
(X, BEEAET) OHRGE & HIAR T vy VA B L TEETTo TV DBHEETH D,
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250
[ ]
10 R —
I
100
50
0
2019 2024 2029
= Hydro Wind = Biomass
Solar m Nuclear m Natural Gas
Coal = Qil = Auto-production

(tHPAT) Empresa de Pesquisa Energética, “Ten-Year Energy Expansion Plan 2029” June 2020.
K2-22 JS52IINEREHRREL

F2-1 TI DB T BHRKNFEERH

Y1  REEE (MW) SEERRIAE
118

Telemaco Borba 2026
Tabajara 400 2027
Apertados 139 2027
Ercilandia 87 2027
Bem Qurer 650 2028
Castanheira 140 2028
Comissario 140 2029

(tHPAT) Empresa de Pesquisa Energética, “Ten-Year Energy Expansion Plan 2029” June 2020.

GW
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3,000

2,000
I —
0 .

2020 2021 2022 2023 2024 2025 2026

® Thermal H Biomass Wind H Hydro Solar

(tHPAT) Empresa de Pesquisa Energética, “Ten-Year Energy Expansion Plan 2029” June 2020.
2-23 TS TILD 2026 FETOFHRERETE (2019 FETHEKD)

@ TILEVFY
TAELFLATBWTH, BEICE N AT AWERTHhiILTEHEY . CAMMESA
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(Compaiiia Administradora del Mercado Eléctrico Mayorista S.A.) & FEEILD AR > b

Hit 48 U CHENHENEE SLTn5, TABrFUICiE, 77900 K 5 Rl
KIEARFET DA — 27 > a VB < . AR XL X —3EICB L CIXEBEAFLEIE
W UTEHOERY BEMINTND, TODIEROBFRMAIIRHEENE? R, Lk
E TN TV D FIEEFERRC, DT Y A Z2RE L RO BRI RS L A 1Fk
LTW%, =RF =il 2BUTOBERZ Kk L7z Trend 7V 4 & Efficiency ¥
FTUF, TLTREBEBRE LTRATRICE D T¥#AT T U4 (Gasification) & Ak

(Electrification) ¥V AZEL T, BHEx LR VX —TFEDOHHT21T->7- £ T,
FHEIZ IS K IIHEE &R 1B A AMIAT BN L E R EREOHEELEIT D &
WO T TRESED BB E LEZER LTS (K 2-24), ZORE UL, [FRICHE
LR DREBERBEEITFOATLHNE LTSR - IS T D

MW Trend MW Efficient
60,000
60,000
50,000
40,000 40,000
30,000
20,000 20,000
10,000
0 0
5019 2021 2023 2095 2027 2079 2019 2021 2023 2025 2027 2029
mThermal ®mHydro ®Nuclear =Renewable m Thermal  mHydro mNuclear @ Renewable
Mw Electrification MW Gasification
80,000 80,000
60,000 60,000
40,000 40,000
20,000 20,000
0 0
2019 2021 2023 2025 2027 2029 2019 2021 2023 2025 2027 2029
mThermal mHydro m Nuclear Renewable m Thermal mHydro m Nuclear Renewable

(HHPT) Secretariat of Energy Planning, “Escenarios Energéticos 2030”, 2019 &£ 11 A
2-24 FILEUFD 2030 FFXTHOERER T AL

(3) SHEHE - mAHEEOERS vy RFHEE%E

AITTE Corn L= IR A A L 2 ER T DB IR I N TV DR ENEER £ 22 [2E Lo
%, JelEREETIE, EAFEO KBRS RIAD RN &0, K IIFEEILRERAIZ D
&7 2 Emb, TFRAX— - X o U T (1R DREHRRICHR D FEOFMmIZ TH
NCWRWZ Enbhd, ERBEBATHITVITROE LT TICEBLESNTWA D, #&
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FYEICBET 250 & 722 S TR,

SEEOMEE FOENE LT, £TKE - BT X OEFEEMKE TH S NERC & HA
DEIRBAE S HEERBIIL, EBROREFHZ S B I THIEMELZ B LIZR AT v 7R
RO EIRBIFEF 2 K E LTV DA, BRI TIEEBOFEE B OF T2 2b 5,
FFED CO2 BN BAZ 2 FERK T~ 5 72 DI B L 72 HEIFAER E VD, WbiE Ny 7% X k
R BARTRESN TV D ENRKERENTH S, /-, THE LBEHT L8, KON TIX
CO2 M EN ERKEREL LTEHRAShTWD —F T, KE - h F X OREHEEKETH D
NERC R H AL, f#a) O+PEHlC R 3 B T D,

—F. MAFRETHLT I IONRLT AP F o Tld, BHVAT AW EEIT-T22 &
T, BEREDOZITERMERICERLONTVEN, FFRO T R X—FEDOLE O E
FHEEOEBLE & S R OB OFHTEEICM 2. CO2 JEHE b IHMliDSR L S
TWa,

IR, AR ITIREMEAS AN LB CHER L TS 2 E b 0 BREHMlidk oA dh & )
VA& ETEETDEIL, BT 2HEMICH D,

x2-2 HFREERBHARRELZTIXETHONFHHEE

EBRIBRRBELERINE
ENTSO-E (EU) Ten Years Development | « CO2 HligE
Plan o BHIXRL
- BIxGIE
o g IE=

National Grid ESO Future Energy Scenario | » CO2 HlifZ (EFEEEHEFIDLISTUA%R
(W) SRIE)

o #HEH DN

o HA-KEESE

BRIy ND—JT (3%) Scenario framework « CO2 HliRE
NERC (K-hl) Long-Term Reliability e e ho+2 (EFEE)
Assessment o e o
BALSHESHEEMET | a5t ECDELD o g Ho+oM (SHEE)
(8)
EPE (I32)) Ten-Year Energy o {HEGH O
Expansion Plan o TAGEEEZ. AhihES. I7/-IiAES
e CO2 HFHE
Secretariat of Energy Energy Scenarios - AAE=Z. BdfES
Planning o HRMMHE. Aiefiiig
FINE>F>) e CO2 HEH=

(HFT) &EEHEY BRI RLF—EFREIER

RBLEMMBOIEE L LTI, RN OGO+ ERHE TS, ZHVE T,
MESNDHRRENIG L, +oREERDZHERTE TOLINE VI BANDL, KRB
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FIFEAR LTI C & 2 ER R O /) EERMA IS LHMHE LA RBZH U

D) ZFEH LT HZ L TEOKENRFHISNTE 72, Lol ZEPRHAERETR/LX—

FEOEAJLRKIZLY | A LT ToOEEFMAREC 2 > 72720, BUEIIHERGHRIF
fi~BATLo2oH 5, BARTYH, LETHNOREICITZ OMEERAFHENEHEH S Tn

%5, ZOFRTIE, 14 8,760 K& I RICTE L Mg ORMmEBI 25 L. i
EREOREME (FERIEERMCEEENE) 2T ol nBRoME T H h 2 HEE L,
FENEFERRIT, FERO B L I HE AR RV X —BEDORE /T — U EITF
EDTT VARG 2252 LT, WHERUICERIEEBRBEERBZRET D L0 5
PITHONT NS, BERET RV —IHEEORENY —NTBEEFEREICE 2D &N

ZVBR, ZOFMIEEIZOWTIE, TG E L TRESNDBE Y — LV RERP RS

e, T LLHERE LTHDICHELINTWD LTS WEEWEA S 503, BITEX

AT A T 23 B b 2 DO R EAL TN D,

Bz X, HETIIARTSG CMET 2RELZHET DRI, N—A 7 —ZAXREZHT+
4 v+ U4 (Gone Green., Slow Progressive. No Progressive, Consumer Power) .
LOW WIND : jg& kgD A K H 77, HIGH WIND : 4 ReD & & H /7. COLD @ g4,
WARM : B4, HIGH AVAIL : RER M OF M vlaettm, LOW AVAIL : &% (i OF | H
AJaEMEK, HIGH DEMAND : & /)75 %%, LOW DEMAND : /72X, NON DEL :
40 77 kW ZI A Tk 360 5 kW DBidk & 5 D T U A2 5iE L, HIFHE B R R
3FHILL | & 22 2 K METOFMEA RO R ENMTHOILTVD,

2.2 TOTPREDIRILE— - v RO

AREHTIET VT HFEOTRAF — « Iy 7 AT LB AT, =HRAF— - I
Z DML, W EOFEFE & ORFSRIIN e HER &R kD Jad L o “fEHEZ1T 95, kD
R L O ¢lx,. ERIA (Economic Research Institute for ASEAN and East Asia) @
Energy Outlook and Energy Saving Potential in East Asia 2020 # 5, ZOHEL
X, —EBIAZ RO TEZEOFMEMER L TRV, FEOBRZ AR KL TWnD
LWV MBS, 7277 L. ERIA OFFRRBLIINL V' FF v a2, RERAZ U EEALT
WRNWZ EnD, ZHHDOEIZOWTIIFEEOFMM DA & 725,

171

221 FPF7EEDIRIILFY— - T v RDOFHEREE

ZITE, TRICRTREEL T, OB EED &R, S5, oI L T
X BE LR EY —E0EEDO S L THREYE L TWD, ZhUE, 1-4-1HTHEE LI fEE
EOFEETIEIELOFHCRENELE L R0, BEMOMENHE L W=D THS,
ZIUE, BH~OT 7% 2% 0% 5 100%OFEPAIZH 5 A3, AOHHICB W THIES W ER
9 HHI /%, el 5 10,000 DEZEY 155, £7261213X, BRAERIIEIRE
WIEE RV L 2 508, HBEAWAET HHLIMMEN NS WIEE BV E 25, Bk
FINCIE, SHEENARY So5/MEE RKEZED, TNEhE 0 8L 10 S35, £L
T, BELIHEEN RN BRKOBICEZIZH00EHE L, 2% 0805 10 /8 FET
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ORI E LTz, B, /MEE RO 7512 K-> TE 0 SR, HDHUVME 10 4
EBZDHEAEND DL, TOGEEIE, 208 10 5E Lz (F2-3),

®2-3 IRILF—- vy AOFHEIEIRE TORIER

Indicator Range of value Description

Minimum Maximum
Score=0 Score=10

@ TPES self sufficiency 0% 100%

@ Oil self sufficiency 0% 100%

® Natural gas self- 0% 100%

sufficiency

@ Coal self sufficiency 0% 100%

® Electricity self sufficiency 0% 100%

® Diversity of TPES mix Close to 0* 10,000

@ Diversity of power Close to 0* 10,000

generation mix

Access to electricity 0% 100%

® Energy intensity of GDP 0.947 0.033 The best and the worst in
2018 (IEA)

@ CO; intensity of GDP 1.84 0.05 The best and the worst in
2018 (IEA)

*ERETHY . FETOFMEIREORT/MEF, —RIFILF—- I vI R (TPES) DFEET.
2,304 FRITD 2010 FEK), BRI VIRDFZEET2,230 (FT4)EVD 1990 FHK) &% 5,
(AT BRI RILF—EFHREHR

AP IZRIBLOME S ED D2, BIFBA—RT=RAF a0 I v 7 A0 Rl L &2/
LTWAHEMIEA LR, s Lo¥F 1%, Economic Research Institute for East
Asia and ASEAN (ERIA) 23MER9 % [Energy Outlook and Energy Saving Potential in
East Asia 2020 O¥fEZZWS %, [T 7 bl 7 TiE 20560 4£F TOFAR LB LAV S
NTWDH72, 2040 4, 2050 0 5Ll L OMEZERAT 5, 72 Ll
— A (Reference case) &8 T, &ETHEN L RLX—  BEECEDERH I N5
“ D —A (Alternative policy scenario: APS) 2W/RSILTW 5, 72, ZOREUITHE
TOTH Iy FEEOLEXNRE L TNDTED, N T T7T a0 3% 24 00 R LI
BERV, MAT, B Lo, AFRERFHRELEA LT —Z Ofilfnbiko 4 HAE
IZOWTDHEIRD,

Diversity of TPES mix

Diversity of power generation mix
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Energy intensity of GDP
CO2 intensity of GDP

222 FOT7EEDOIRILF— - v ROFHE

(M) N5 7va

N7 I7T v 23 ZNETHEBERES O —REXLF GO BRERLMERF L TV D, A
HZAEEEDEZ TWDHO0, WARTATELIE O ITIIRESARRET D, ARITAE
BNDRON, BURTIIELEFZBERN NI WD, —EOHHERD D LIICAZ TS,
Ayﬁ??ylw—ﬁizw%~@ﬁ%&if%ﬁx«®WﬁEﬁ%wk@\9@<£%
BHIMICIIRART ADEEREHFFT DN AN T — X2 VT ¢ BITEHE L 2D,
TR F—DZEEMETIE, — R RNV — L BIOM I TRET A~DIRIFR EE - T
Lﬂélk#%\ﬁ@ﬁﬁVME%M¢5@WK%50%?“ X, £D81% (20104:%) 23
RIRHFATEHY . RIKAT A DOYAE I E I PAG IS FER 72 B % 5 2 nvhade VIR EE
Lo TS, 2000 EARLUEIC H R K A HR0T 2 & TREOEWH RS E2ER LT
X720, [UBEEBEA~ORIEN E HICH{E SN D & ORMHZISNL T, 5% ZOAROE
AN E DR ZARETTEA L T ZEFH L R D ABERH L, Z07d, K
R AZIER L2926 £ DGR O LR, BUETIIFIHDIZE A LR WA TR X
VX — ORI IER 72 E N SERVERELR 101 7= A 2 7 il & 72 5

ZoftL, BH~OT 7w AIHFEICH ELTEY, 2019 FRST 87.2% (IEA) &72
STWVWD, BREOTZRNAX—HEREL, KT LO2HDH LD, BEOBENE, RHE
LR, HIMZEC B LTI IS D, L, BRI A ANE
IRFBEPEH DR AT RER AT R T — DN TND Z ENEE L TNDL EEXDR
%, (X 2-25),

Bangradesh

TPES self sufficiency
10

CO2 intensity of GDP Qil self sufficiency

Energy intensity of GDP Gas self sufficiency

Access to electricity Coal self sufficiency

Diversity of power gen.

. Power self sufficiency
mix

Diversity of TPES mix

1970s 19805 emmm==]199(05 emmmm=3000s m—3010s

() IEA, World Energy Balances 2020 edition % ICAAI RILX—EFHAEIIER
K2-25 NG5 TF2aDIRILF— X)) T1HEBEZENEIL
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2) hoRST7

AR TIE, ALAERVF —EHRICEENT, 2010 FRUITOT A RO EFEN LS
NOHRETHD, —FhH., 2EOBKHFIL 2010 R TH 64% & A E K HEZEHERF LT
WDM, ZHULE R EIRR IR A A AOFANE o TWNWHT2DTH D, ki
NA F~ ZORPNIAHBREFHE & & bITHi/hL, ENRAMEVSTEFHETZ R LT —D
FIRANEBITL TN, 207, SBITEHBEMET LT REERE <, =¥
— X2V T4 LU RAZIEEE STV, BRBEAOBBRIZOWVTIIHHB AT
REZ2 1990 AEARLIKE, — & L TR TN TV D, 2010 4E48 (2011~19 4E5FH)) Ti
66%ICE TR FLTEY, ZOKEIAREDONLEO T CRIKKETHS, BEHOBEK
FOFE EFIZ, B ARTTICE o TOEELRZRALX— - X2 VT 4 EOKRERHEE
ThoiHEWNZ D,

—F., BHEEDIFAX—FIHOEHL LWV D S TIE, DoAY TIIE, K&k
BrRETWD, 2OMAIE, 2000 FEREFEICIEE > 7oK TIFEES L ORI EDOTE
MAThd, MEkD AR T O—RZ VT —MIEIE, BFNR A < R LA OIK
FLIZREE TH -2, P THLENEBIZIETAHORTH 7208, KIFEEEGRKIID
BARMNUEATZZ & T, TG 27 DA EHR L T\ 5,

Z DM, BHA~OT 7 RIS ET HMEAICH DS, 2019 LT 74.8% (IEA) &
RIRWEDO RN L FEEN TS, BFOZRAXF—EHEIL, ERIUKET LoD
—F. BRFEORFBENEIL, ARKDOFMANMIERLIZZ Sl > TELLTWS, Ak
KOGOFIRFE=F A X —DREMRG E =R NLF—a X SO &) R TIXAERTH D03,
A B REEBFEA~ORIEN R THIE STV L Tk, 20— EOHIKIN
SN D REMESEW (K] 2-26),

Cambodia

TPES self sufficiency
10

CO2 intensity of GDP Oil self sufficiency

Energy intensity of GDP Gas self sufficiency

Access to electricity Coal self sufficiency

Diversity of power gen.

K Power self sufficiency
mix

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

() IEA, World Energy Balances 2020 edition % ICAARAI RIILX—EFHAEAIER
2-26 AURSTDIRILE—-txa2) T4EEDEL
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FPokz faEd & BRI, I~ ZOFAPEETRLF —ICEE D> T &, £
THEFRIEAMZEAEROWRARTANEZ TS ZERTHREINTWDS, Znb0ZEk
LS T REFAF IR OSEMENEE O, VAT OSERESND X D225,
ZD—HT, ARFMADEZ TOL 2ORIFORFBENEN S E V| REE CORBENRE
U5, 2R LTIE, KohegorlX—LFHENET XX — O A2 HET
5 APS v U AT, D 3 ODIIEEBAIET 2 Z L7 BRFORFBENE LS ETT
HENTEDLAHEEMEZRLTND, BRI TN APS v U A0 FalE%E HigET _& T
HHOIFHATH S (K2-27),

Cambodia

Diversity of TPES mix
10

8

Diversity of power

CO2 intensity of GDP . .
generation mix

Energy intensity of GDP

2010s 2030 2040 2050 2050/APS

(G¥) APS = Alternative policy scenario : EIRPERRBKRDEILEREL-OFTIA
(EPT) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020 #TIZAARI RIL¥—

REZRTER
®2-27 AVKRSTDIRLF— X2 )TEEOELORBEL

@) 1K

A2 RiTa, RERHTA, AROWTNOIA =RV —HENOAEFENRD LD, EiL
HOETICBWTHBROK NMEM AR TN D, Aile KRBT AIX, ENOFENKE
SHEZTWDHZ LTz, AEEMIOMA TS, ARAEERIHEZTHDHLOD, F
EONBEEIZ BV 2 ERHBR TV, A% bIAKTFEOEE 0 IZL U TEEek
LY 27 B L TWSERETES W EEZDBND,

T XX —JFEOLENEIT, — RN F— L REOMEITIBT, 2000 FE(8 5 2010
FRIZOT TEAL T HANICH D, ZOJRKIX, AKX IO X 2 A R O & &
D ThD, FRIEEBEMMTIIARDOEERNT3% (20104E%) ICbr-> TRV, faeEtt
ERBEAMORTY AT DEWIRIELE 7> T D, ThvadETHTFEELTUL, =L
X —DLERMEZ E DO, AR -« BURFRATEEZR KRR A L ILHAE R R LT —D
FRER R ENBEZ LK 9,

ZOMITHDONTIE, BH~OT 72 A FNERIC L, 2019 FREE T 99.6% (IEA) &
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o TWND, BRFEOTXNAF—EREITUET DM HDL DD, KIKRE L TEVIKYE
’%6t@ ZOFRBIR, REENEIL, BEV i LAELTAHHCH D, 2
T ERo@Y | ARKDDEZ THDDTH D, ARICEBEICET LB OGS
ZREISRWIRY | ZOEEICRT 2 BIR 2 scE T Ly (X 2-28),

India

TPES self sufficiency
10
CO2 intensity of GDP 8

Y/,

Oil self sufficiency

Energy intensity of GDP Gas self sufficiency

Access to electricity Coal self sufficiency

Diversity of power gen.
mix

Power self sufficiency

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

(HFR) IEA, World Energy Balances 2020 edition E#TIZAARI RILX—IEFHAEARIER
K228 A RDIRILE— X2l TEENEL

ok RiET L =X —h RS ET D L AR, FEEICB W THAERET RV
X—DNARKNEEEZHRZ TN, TRICE-> T, EHBOSEEREE S Z LT,
T DT RNF—ERE, RFORFEMNEDRELUEL TV, —KRTRLF— &ﬁ

TiE, AWTBEOBMNE L, BEHMIC Té%%é&%m%%ﬂ%ﬁbfbi
RehoTnd, ZOTHA v PR NAF—ZoREL (L L TV BT, EE*E
DMl L, HARLEN IR EMO R — DR ET Z ENEEL 25 (M 2-29),
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India

Diversity of TPES mix
10

Diversity of power

CO2 intensity of GDP . .
generation mix

Energy intensity of
GDP

2010s 2030 2040 2050 2050/APS

(GE) APS = Alternative policy scenario : ET A VERFHRENRILEEEL-VF A
() ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020 ZRIZAARI R)LF¥—
FERATIER
K2-29 A RDIRILF—--EFXxa)T4EEZN0ELLOREL

4) 417

AV RRUTIE, BEEREAZXAVF—ERELAT 50, AWICONWTIFEOHE N L
AFERBOWMERMNIEE O T, MAKTFENR T TCE WD, EBNOAHERIZEIN
TWbH00, BBHESERENE SN TEY, 4% AMAKEORE LRI RIAD
WEDRFNREZN, 2O, —RTFNAFT—MEOREMRMSE L VI B TIE, Aloft
WX UT o081 T\X‘/?’ Lo THROLEERPETH S,

—REFIF AR — X TR SN, HEEAICH Y . B WEIE L /2o T
W5, FBEIZET DA RFMANEZ TR, AbA =R/ T 2 AP A EA L,
itﬁiﬂ%izw%~®ﬂ%%g%@moiﬁ)&%%_%zfmé_&ﬂambfw

o — . BEN—ATHRIZZHEMEICONTIE, 2010 RICAHRNBFEERD 53% & Z DK
ﬁf@miof%fwé fil & Lol U CHEIIFA T 2 =3 X — &z Lo 0T
B AEA T OB B X TG AT A IRK IR0 HT AKINT L DR EEEET 72 L,
/XTAwiﬂi%%@Té%\&&é Z DI DI BN I 1T D5 E O BPE A~
REFIITRNF =V AT AREROFHMEEZE 5 2 LIk 2T, Bl EoA R
FEOSEVITITEEEET S,

ZDMUZHONTIE, BH~OT 7 v ZIFNEFICH E L, 2019 R RT 99.5% (IEA) &
2o TS, BFEOTRNF—EMEITRFICULET 2HEAICHD, —TF, BRFOKFE
KX, BEICBIA2ERAAOEIMCADE T, BECIRELSELTIRELA LN
TWb, BHVAT LOFTIMEL &L BITRBENEDEE Y OFFRNR, 42 REXTTIZE
FAUHOME L EZE O THD (X2-30),
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Indonesia

TPES self sufficiency
10

elf sufficiency

Gas self sufficiency

CO2 intensity of GDP

Energy intensity of GDP

Access to electricity Coal self sufficiency

Diversity of power gen.

. Power self sufficiency
mix

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

() IEA, World Energy Balances 2020 edition % ICAARI RILX—EFHAERIER
2-30 A VKRR TOIRILFE— X2 ToEEDEL

AV RATT ORMRIE LIZOWTIE, fPkEZ BT &, BESBICHIT D 2RI,
FARDODHES 2 =TT TRATADRKRESHEA DD P L0 dhFE L T, L
L =R RNLF— iGN — 2 TRIEZHEMEIX, & LVHEINSE AMORREED Z & T,
BT 5, —FH, BEFEOKRFEREICONTIE, HEEBICBITDHORATALEROSE D ITX
STET (&#) LTWE, FEATFAX—DHEEIZL - T, BREOZRNVF—EHE
bUET D, RB. A 2 KRR VT BRI 2021 4F 7 A2 2060 FRERTOX v MEr & E
Z72 2050 FETOZRAX—FTHRAEL THDH [Long-Term Strategy for Low Carbon
and Climate Resilience 2050 # % & L CE V., D H ® [Low Carbon Scenario
Compatible with Paris Agreement target (LCCP)] TIIHAFEZ XL X —D Y = 7 23
3D 1 BREICETHEMNT 5 —F, AROY=T7IEFRTL 3 450 1 FREICHH S5 s
LeieoTEY, JVREHRTAOPHZa Fr—L LIZR@ELER> TS, (X
2-31).
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Indonesia

Diversity of TPES
mix

CO2 intensity of Diversity of power

GDP generation mix
Energy intensity of
GDP
2010s 2030 2040 2050 2050/LCCP

(¥) LCCP = Low Carbon Scenario Compatible with Paris Agreement target
(7)) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020. The Government of
Indonesia, Long-Term Strategy for Low Carbon and Climate Resilience 2050 % XIZAARI R)LF¥—

REIATER
B2-31 4AVFRITDIRILFT— - X2 TAEREOELELOREL

6) 4R
TAART, AMERARTAZENET, TNOLORKBERIT 0% ThD, ARITEEHZ
HD _LEE%IJH%gﬁU(é‘U ZTWAHN, KIRE LTl DR v a s eh b, £o7
FAFEERKNBEELROLEDLDETEY, Zb ZOOEFRODIRICL T, —R=x
JV%—aE?G@ﬁ&VV7/X&ﬁPwaé
ZRRMETIL, — R R F— L REE @ﬂﬁ IBWTC, AROFANPELTLEZ LicL>T
Bﬁz%i‘a”é@mﬁ%%;nﬂ\éo WEHRFETIL, KNTORZ L DMREETH T2 Z LD,
B OREAG T ITZEHH OB R DI jtérét%ﬁé%% T, Tod, oM
FE AR &Ewkﬁ@LMi FrZveK OB o faZ2 e FIic KRE S EBL T\ D,
FOMITHONWTIZ, BH~DOT 7 & A INEFHCSE L, 2019 EREE T 94.8% (IEA) &
o TND, BFEOTFNF—EMEIILET 2BMICH 508, ZOWEITESLHTH D,
—J, BEORBEMET 2010 FRIT/R->TRESE LN, ZHIE—EITAKRKD
@%lJﬁﬁz»ﬁAiof:_&a X%, A RIHRKINC KL > TEHOMILENEE I AN
. M T RS EEOE Do Te B ORRFEEE R SRR E oo (KM2-32),
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Lao PDR

TPES self sufficiency
10

CO2 intensity of GDP Qil self sufficiency

Energy intensity of GDP Gas self sufficiency

Access to electricity Coal self sufficiency

Diversity of power gen.

. ower self sufficiency
mix

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

(W) IEA, World Energy Balances 2020 edition E%TIZAARI RILX—FHFWEARIER
B2-32 SARDIRILFE—-tEF2)T1EEOEL

Bz @&, amKDOFEANEZ D Z & TEHEOZEMEI TN ELR O 5
BIZWET AN, TORITENI v 7 ATRE BN 72, BEEBERT S, — RT3
NE—IETIIAREKRDO =TT, AMOY =7 EFH, EWIELPEZDLHDOD,
BIRONT o AFIRERL, FERE L THREOSEEIXI IS bTheid, £, =xL¥
—NROYGEIC L > TRIFO =RV F—EHE L RBEMNEIIRELET D (K 2-33),

Lao PDR

Diversity of TPES mix
10

8

Diversity of power

CO2 intensity of GDP . .
generation mix

Energy intensity of GDP

2010s 2030 2040 2050 2050/APS

(GE) APS = Alternative policy scenario : LR PIERZHRERDEILERELZOFT VA
(HAT) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020 #FTIZEBARI )L F—
BEPIRATIER
E2-33 SARDIRILF—-tFa)TEEZOELLOREL
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6) =L—7

<~ L=y TIE, Al ERRTZAOMEGHECTH Y, 2EE L UIEmVHRERE LI TE
TWD, 72720, AR ERFIEE N~ L—REHICET T2 —F, A, RERTZAERIL
AR (B ~r208) CREFELTRY, BRI A~y TFRH DL, TO7D
RAXAENS LNG 28425 —F, L —¥5TIL LNG O®BEANTTOIL TN D,

T RNX RO LEENE TR, BERITAMA~DIRIENIEF (SEm o 7oy, BRI KR
ARG IRDOFNHZIERT 2 & THRAICEERA LN TE T, &FIL. FFICRETMTEL
<, 2010 FROFEO ENIRART A L ARPBBLE 0oL RoT0n5D, 5%IiF, b
AT RVF =2 TlE, 2L EOSEMEOUEZ BIFFT 5 2 L3k, S b sfis
HELLY ETHE, BATMRED LR EH LR L F—DF A2 K& 0T 2
ML D,

ZOMIZHONTIE, BH~OT 7R E, HIMZE LT TEL, 2019 AT 100%
(IEA) ZERLTW5, —F, BFOTFLF—B L OREBENEIL, BH L I3
ORI H D, :nz\/w‘r—%lJFﬁ'stmﬁz%ﬁmhm\é E0, BAEFRET VX —0O
FIADBREA TN ERZOREREREZZOND, %L, =RLF—DZHME
& IRFEAIEE DM T, ﬁﬂtﬂ%:vmv%~aﬁWﬂ%Fﬂv¢é’kﬁi/%%ar?Vwif
TIEDZH X~ X2 VT 0 OBILICBW TARAIRARERICRD EEZOLND (K
2-34),

Malaysia

TPES self sufficiency
10

8

CO2 intensity of GDP Qil self sufficiency

Energy intensity of GDP Gas self sufficiency

Access to electricity Coal self sufficiency

Diversity of power gen.

. Power self sufficiency
mix

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

(W) IEA, World Energy Balances 2020 edition E#TIZAAI RILX—IEFHEARIER
K2-34 IL—YF7DIRILE— X2l T4EENEL

Fokz s & BETRRTADERNEED Z LIk o T, EHMKE ORI
R ﬂﬁ LTV, —REFNAF—HETIEZRLF— - I v 7 ZDOWERHEVED
59 iﬁib\c‘:i,ﬁé —H T, BII v 7 RATBTLRARTALRDOEED IZ
J:ofﬁ{ﬁ@ﬁﬁ%f’]fﬁﬁk%éhTLK (X 2-35)
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Malaysia

Diversity of TPES mix
10

Diversity of power

CO2 intensity of GDP . .
generation mix

Energy intensity of

GDP
2010s 2030 2040 2050 2050/APS

(GE) APS = Alternative policy scenario : ET R VOERZHREDRILEEELELVF YA
(EFr) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020 ZRIZBARI R)L¥—

BEMEATIER
X2-35 RL—Y7DIRILF— X)) FAEEOELOREL

N 2vow—

Ty rv—i, (AT IAX—ORFEETIEH S OO, O HMRIUIEIRIZ L > T
B, AMICOWTIE, FENRWE T - F CEERBORENE L, HMENETL
TWb, HAEIZ/NNSWHEODOREBHAOFIHIEZ TWDARIZOWVWTE, [REROME R 23 A
HiLd, —JHF. REHT AL, BRES CIIMm L AR 2R cE T b b oo, TFHEOILK
M3 L TR TIEAEERORMERM A oI, MRERBEMHFETE R D2V AN

»H 5D,

TR X RO TIL, R AF—{iE LB CTITER D HHOZBLNEZ -
TW5b, —IRT-RILF— &m T, BEOAMREOMGHEENS ., RIRT ALK, A
r%Mzt;DA7/z@Ew o I ASNDOEAER RGN TWS, —J7, FEETIL, 2000

@ﬁuh@mﬁ%ﬁwéﬁk;of§%¢i@b%%LLTméozmoﬁﬁ IHEIZEHD
DRI DEFRD 62%I2672->TEY . BfaRB LT CO2 i & W O BlR TITEE Lu vk
EBIZHDHOD, WIIOKEEENENOZEMRE LEOKRE /IR 2T LigoTND,
%wm_owfi BH~OT 7 A%, NEFIZH E LTS, 2019 44T 50.6%
(IEA) LR E LTIRWKHEICH D | EORHUTIIERICRE VD, RFOT L X —14E
FIEIIRE L GET HHMICH D, REEMEGLEL TND DD, 2000 FALIEITA
RAKDOFHAPE 2 T2 L b0, WENH-> TV D (X 2-36),
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Myanmar

TPES self sufficiency

10
Q \ Oil self sufficiency

Gas self sufficiency

CO2 intensity of GDP

Energy intensity of GDP

Access to electricity Coal self sufficiency

Diversity of power gen.

. Power self sufficiency
mix

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

(HBFR) IEA, World Energy Balances 2020 edition H#%#TIZAAI RILX—IEFHERIER
K2-36 v UY—DIRILX— - -tXa)TEEOEIL

ke famd L. EICRBOKMKGEDNEMESND Z LT, — R AX -GBS
AR DLAENEIT N ET D, TRV F—ZROWEIC L > TRFE DO = 2L F—HEFE MR T
T5H—F., BEFORFBENEIIREIZB T 2 REHT A L LIROBEMBFHENZZE DN REFT
BHLH O Z ETRIXWE 2D (K2-37),

Myanmar
Diversity of TPES
mix
10
8
6,
CO2 intensity of Diversity of power
GDP generation mix
Energy intensity
of GDP
2010s 2030 e====2040 e==———2050 e=——2050/APS

(GE) APS = Alternative policy scenario : LR PIERZFHRERDEILERELZOFT VA
(HAT) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020 #FTIZEBARI )L F—
BEPRATER
E2-37 S¥UY—DIRILX— X2l TEEOELOREL
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8) RE¥xREY

RERL NI RN F—EREH L, ¢T%fﬁﬁXﬁ£?T%é LosL, K&K
T AAFERIT 2012 FFAE E— 27 ZADICEE L, EFIEABENREICELLL WD, Th
2t LT R & A, @W%LLTEmEFE%%%Lm%Twéﬂ T B DL
FENE ERY . RERE L CHBEME T oA

TR —DEENETIZ, — R R F— mmi@£®&%%@A4ﬁvx«@%w%
F BEBONA TR —~DERRPEA TS Z & T, i\ E L TE 2, 2010 UK
RTIERWATZ VR o TNDEN, BRI ANA < ADEHEZ RV —~OEEHITS
%%‘Ukw\ﬁ%@%ﬁ@mai*w¥~«@%¢ﬁ@hf%%%%k#ﬂ%ﬁﬂ%éo
FETIE, WEITIFTAKRIERERT AEF LT LOR, ARKDOFIHZHECT Z &
f%%m# ATET,

ZOMUZOWNTIX, EH~OT 7 & 2 FNEFR IS ELTWD 23, 2019 FERFET 79.2%
(mm)k\&%kbf&§®%%ﬂ%éh1méo%%@:*»%~%%Fi Bz
NFXF—DHRL BV EET DEMICH D, —FH, BREFORFENEIL, BRIV AL A~
AN DR RV X — DN HE A itﬁrkﬁwﬂ%#tzk_&#%%mfé@
W2 D, BB/ A A~ AL 2018 FFRERTH — k=R A F—{lgnIB L& 3 Hlah
HDTEY, X VF—DLERMER L ORFEOKRFENEDOH T, 5% EDOL I Rz LF
—ZBRIRT 20N EEL 2D (M 2-38),

Pakistan

TPES self sufficiency
10

8 Qil self sufficiency

CO2 intensity of GDP

Energy intensity of GDP Gas self sufficiency

Access to electricity Coal self sufficiency

Diversity of power gen.

. Power self sufficiency
mix

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

(W) 1EA, World Energy Balances 2020 edition %% TIZAART I X —EFHEAAIER
X 2-38 /NRFREAVDIRILFT— X2 TEEDEL

9 24VEY
74 VT, ERNOEA =RV —EFRIZZ L, A0 BEBRIHM 2@ T 5%
LFThHDH, RIRFT AL 100%D HAGIKEI & TWDEN, ZHiEZ 74V E U HE—D
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Malampaya AWM CTHAFELT-H A%, AN U T # % Batangas Ok )3 EAT
Tﬂ%LTwétwfﬁéoﬁxﬁﬁ\%%ﬁmiﬁkiﬂ$méﬂfkb [EpE A AT
FkOT RNV — G2 IR T2 Z LTk, ARITAEEREZMIILTWDR, &
DHOBRN=0IZ, fERE L THEBRIE T LTS,

TR —RDOSEN T, MEOFHWAMEKENEE S TETND, TOEkIX

BHMTHETHY E@«@&ﬁ%k%<%%?i —Ji. BRI AR,
AFREE R F—Z L L TE 2, FRC7 4 U BT, ORISR EIC X CHARRES
FNX—DHHRN 18% (20104E(%) EHWZ LB TH D, =72 L, BEIMEETH
PUX, ARKIIOER 4% ETEE-TEY, ZANEIL EFTHIE, BEHVAT LD
FHEDOIK T, BEAMOEE D WV o7o U A7 BEELLTL 5,

ZOMIZHONTIX, BHOT 7B RAFEFEICH ELTEY, 2019 FRFAT 96.4% (IEA)
Lo TWVD, BFOTFNLF—BIORFENET L bICHET DHMICH D, FricT
FNX—ERETROEE L 2o TV DA, 2 —E AT E L& L7z RSN
WEBL WL EBEZLND (K2-39),

The Philippines

TPES self sufficiency
10
CO2 intensity of GDP 8 Qil self sufficiency

Energy intensity of... Gas self sufficiency

Access to electricity Coal self sufficiency

Diversity of power... Power self sufficiency

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

(HFR) IEA, World Energy Balances 2020 edition E#TIZBAI RILX—IEFHAEARIER
K2-39 J4UEVODIRILT— X2l ToEEDEL

Frkafamd &, —ReFF—MHaCE NG OMEICZLIZET D b0, BiEL

FIREIC A R & AT @ IR FE LIREN DT TIIEE 59, RIS 72 B L
& 725, TR —ZRITLEL TR, FOBREIT/NE W (K 2-40),
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The Philippines

Diversity of

TPES mix

10

8

CO2 intensity of Dﬁgzzof
eor generation mix
Energy intensity
of GDP
20108 ===2030 ====2040 == 2050 === 2050/APS

(GE) APS = Alternative policy scenario : ET R VOERZHREDRILEEELEVF YA
(HFr) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020 ZRIZBARI RJL¥—

REMEAER
2-40 T4 VEVOIRILF— X2 TAEEROELORAEL

(10) 24

H AV, WEITITIRARTA L AREIZFTEG L TR, EFEIE, ITEERDORD )
SHEBFRITETTA2HAICH D, —FH, AHIEETOHEEICRE L TEBERE ®mDIZN,
ZOKMEL 3TWIZE EE- TS, &KL LTL, {bABREIOZERN A DOMERS, —
FNF— X2 T 0 FOERERBELE2->TWVD,
TANX—FOSEHEMETIE, KRR —IETIISLED/MER L DIZE EE 5 TE
. BHTED LAET A2MHAN LD, & A Tk, 1980 FAUTKIART A & A ROF|
RIERIZE > TREZRAMEFP O DHITH LI, ZO®BITT=RLF— - Iy 7 AD
LA A TV, B TITIC KR A~DUELEN 68% (2010 4E4%) & FEFITE <
2o THEY,, RART A A~OIRGFNENTHNCB T LY ATERERSTWD, XA B
X, ARKADOFHRTINEMBELE Y L Lzbo0, EROAEFK TR REEICS
DINoTND, EDT=D, SHOLERMEDOHERIZER L Tk, RIT A DZEMAG 2 MR L
DD, HAFMRBT ANV = EHT RtV EJERT 2 2 ENEE LD,
ZOMIZONTIX, BII~DOT 7 AL, 2019 KT 100% (IEA) &72> T\ 5,
BEDOT XN —B L OREBENE L, & HICEWENH > TND, XX —FHAHED
] BB TWD Z L DIED, FAEFRET RV F — OIREEE DML & e U TEW 2 &2
BEZDND, FIHAICONTE ) —miEH SN2 OBRENIAOHEMNTH 5, 2000 1L
ETIE. BEHORKHBEREICHED DMARED Y = 713 %ITT o728, EITD 2019
EORET —Z TIE, 13%ICETHEHMLTWS, BN ETROND X HIZE DA H
FEEISHT LT EINLE— X2V T4 LDY R THDHEIFEARNEDD, AFNO
— LA R OIER I, 5372l A ST TOEIEBHFECA 7 TEAH R 22 SR WA IS
X, WAEICBIT2BENEROOSBEEI L, TRV X— X2 T 0 2R R
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LR AEEMNH D (K 2-41),

Thailand

TPES self sufficiency
10
CO2 intensity of GDP 8 Qil self sufficiency

Energy intensity of GDP Gas self sufficiency

Access to electricity Coal self sufficiency

Diversity of power gen.

. Power self sufficiency
mix

Diversity of TPES mix

1970s 19805 s 19905 emm==2000s == 2010s

() IEA, World Energy Balances 2000 edition % ICAARI RILX—EFHAERIER
K2-41 A4 DIRILTX—--EFx2) ToEEDEIL

Pk % AT &, BETIEHT XA RO L > TRAT AMEEME T L, Bk
MOSFEENYET D, tFO—RE=F VX MR, AHOT =T RBEL Y L FIZH
£5 2L TERENPENT D, TRV F—IRBPEETLHZLICL T, BFEOTRALF
—HERE L RBENEITLE L TV, ZXAX =2 BOER DM L& & HITHRKIID
OO KGRI 2 ET D APS > F VA TR, BHI v 7 2A0LHM 2L DiEICT D
HOD, BFOTFNF—EZRE L IKFENEOLEZHFFTE L (M 2-42),

Thailand
Diversity of
TPES mix
10

8
6

CO2 intensity of Diversity of

GDP g power
generation mix

Energy intensity
of GDP

2010s 2030 2040 2050 2050/APS

(G£) APS = Alternative policy scenario : ET R PERFHRFDREEREL-LF UL
(HAT) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020 #FTIZEARI )L F—
BEPRATER
K242 BADIRILF—- - EF2)T1EEOELORBEL
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(11) RrF L

N FAE A, REBRTA, AROWNTATSH, HEHEWEBEEZHERFL T D,
772U, FERIEST LB CE R, Al R A%, ENOTFERENBEE 2d, 4
FEENRDT A H LN T D, ARIT, FERZZHFLTNDI 00, BEE
Hls & LIETREOIRA—ANRIEFICRE | ABRENEEOWENFEE L 2T, @
MEAEENEGRIZE £ 0 . AOERICKT D ME99 S5 £ D ATREMENN B 5,

TR —FEDOEENETIZ, R FXAF—LBHOM G & bWET HEAICH D, —
WL X — G TlE, BTEITERZ AR =3 L T =20 H STV D3, Tl
HIRRkRE T D L B2 BND, Bz, BIRERTIX, BHAVR A A~ 2 DOFIHDBMEIR &
LT 20%bHY., ZANZHRILOEELZ R AE TR, SHEET L —OF N
JERT UL, EOMOILAREI~DIKAFED F E 2 FTREMER mV, E 2l A0 D%
AN NP AT, EEEHMICBIT 2 AHFTFEN, SBRRESHEEA TS AREERS Y, —K
TRLF—« Iy I ADEZHFENEEAR TS EL2E R E RV HEL, FEETIE, BEIITARIC
L BIRFTDMETH 720, KB _R—=R0G IR EREHT AT v A L L FIH
ENHEE~EERLTETZ, L L, ITFEITARKINDRKE IR H—HTHADOFIH
N> TWD, ZOMHABREH% bR L) THIIE, ARIFEDOY A7 OFEWEHNI v
A L 720 TR,

oML, BH~OT 7 AL, 2019 FRERT 99.2% (IEA) £TH ELTWD, &%
DT XN X —ERFE BN ENLE LoD —F, REENEITELL WD, AR
KAODOFNAEEMMBAER L TNWD EEX LD (1X2-43),

Viet Nam

TPES self sufficiency

10 gm
v self sufficiency

Gas self sufficiency

CO2 intensity of GDP

Energy intensity of GDP

Access to electricity Coal self sufficiency

Diversity of power gen.

h Power self sufficiency
mix

Diversity of TPES mix

1970s 1980s 1990s 2000s 2010s

() IEA, World Energy Balances 2000 edition % ICABARAI RILX—EFHAEIER
2-43 REFLOIRILX— - t2F2) ToEEZ0EL
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FkAERET L, —RERAXF—METITAR EAM~OER R ELR, FETIEIRART
AZ~DOERPHET Z & T, ZARMEITICENT 2, =X == Tm LT 500, #%
HORBEFEIZOWTIE, BINT 22V F—FBEEM-T 72D 0SNG RS, D
BIIRARTANZ LA ShD Z & T, A%EHHO S bIzRuRIZE L, ZO®RR~IZ
SEIZAN D, T, AHROFEE L UX, =3 X —HASREROUE LD
ANF—FHOMBN LK D>, ZOHFTH, TEXLHEHbABREIORMPEZMT 5. b
L iHMbaet 2 A3+ 21cLTH, L VIREDRT ADOPEHN DI WRERT ADIEH %=
Rt 2 ERH 5,

Viet Nam

Diversity of TPES
mix

CO2 intensity of Diversity of power

GDP generation mix
Energy intensity of
GDP
2010s 2030 e==—2040 2050 2050/APS

(GE) APS = Alternative policy scenario: ETL R POERFEHREDRILEZEEL-VF UL
(EPT) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2020 #IZAARI RIL¥—

RHERFATER
2-44 R FLOIRILF—-tXa ) THEEOELLOREL

(12) F£&8

EFE 11 EOAFMEE B 2595 2010 FROFER A > F &K 2-4 17T, £TEE
BEICEHMBIE A BNCA TV &, TOTHEDOZRLF—« 2 v 7 A BN TIE, — KT xR
NF GO AR, RRTAOARE, EHoBME, SR, tHRNcHTh
BVKEIZH D Z LB D, 72720, BRICEVIEUERLIZ@Y | —Re 3L X —fta
DHEBROBE L, ZLOT7 PTHEICB TR L L TN S, F~ AR )L F—
MELFIHEINTND72DTHY , S%MEEH TR F—DE KILRIZ K> THBRITK
TLTWL ATREMEA &,

)7, FERTHIZIRVKHEIZ 8 2 DA, Al & A RO B G & BIREROZEEETH 5,
RIE OAME AROBRGERIL, SEOBAET 2 @REIEKAET 2HINRE WD, BUKR
FICBBEREZGIE TS 2 LITAES TIE Ry, I OBEIOTRELZMEIT 2 & & bIH
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ANEFFE L T D EIZEBW T, 2 ORI FTREZR IR U 58Uk 5 L\ ) DR L7 xR &
RDHIEAD, ZOEN, TIVTHEE LT, AREELX D~ FRIEIXERMERR O Z AR
Tho, EIZE> TURFEZSIE FTT TWERITEZR D23, B 2 13K TR R~ DA
EZFIE T2 ETiE. KT A DFENE A FTHE = 1L ¥ —OENENF J1 725
ReieAho,

REMUZEINCHA TN & ETRTOFMERICHNT, FY (\BR5) bl b
DRA Y FEEEFH L TWDEDNR, AV FRUTERMFLATHY, Z0b 2 MEIT. £&F
BN T ZOBMNICENT XL F— « Iy T AEZFLTWDENR D, TOMDEIT
DT, FHBEHIC L > TEDORA > FOKERKE  Bigo TV LENE L, £HH
THEZR < VK IEZ 2T =R X — « I T AEEETH T ENEE L&V ) FERN
O THELVIZ2>TWD, EIZE-oTiE, Z<OHAIZBNTZ X LF— - Iy T X
FOBEEALTWAERS Y, HIEN 7 TF 2 ThHIUL, Al - FROBHBRIC
Mz CTEFERDOZIRIEEZED DZNLERH Y | DRI TICONTIEX, Al - AROA
PREIO BRERITMZ T—RERNAV X MG OZENE, ENT 7 AR LT — - I v
A Lo E R D,

®2-4 FEOIRLF— - Sy RFHECEITHER (2010 FK)

BGL CAM IND |IDN LAO MAL MYA PAK PHI THA VTN

TPES self 83 64 | 65 | 100 100 | 20 | 100 71 | 52 57 | 96
sufficiency

Oil self 06 00 | 21 | 58 00 100 19 18 | 05 37 89
sufficiency

Gas self 10.0 6.0 | 10.0 10.0 | 10.0 | 89 | 10.0 7.1 | 10.0
sufficiency

Coal self 30 02 | 70 | 100 100 1.0 | 79 | 25 | 3.7 28 @ 99
sufficiency

Power self 95 66 7.0 | 100 | 100 | 100 | 95 | 10.0 | 10.0 89 & 9.7
sufficiency

Diversity of 61 | 52 | 70 | 78 | 71 | 67 | 61 | 73 | 77 72 | 76
TPES mix

Diversity of = |\ 351 ¢1 | 45 | 65 | 33 | 62 | 51 | 73 | 71 | 50 | 6.7
power gen. mix

Access to 75 49 | 79 | 88 | 91 | 100 3.0 | 73 | 90 99 99
electricity

Energy

intensity of 83 61 60 | 76 | 72 | 72 | 68 | 64 | 85 67 6.3
GDP

CO2intensity | g3 | 59 | 41 | 72 | 68 | 63 | 85 | 71 | 83 | 69 | 54
of GDP

Total 64.9 43.4 58.1] 83.7 63.4] 69.3 68.7] 65.8 70.0 63.8 84.1

(G¥) BGL: Bangladesh; CAM: Cambodia; IND: India; IDN: Indonesia; LAO:Lao;MAL: Malaysia; MYA:
Myanmar; PAK: Pakistan; PHI: Philippines; THA: Thailand; VIN: Vietham. RPZEHFBEARILT
— A DHKIIZ &K > THEEDEFEMN TEHEM - =&
=, HELSOLEDERA, BEKILOILTORBAZTRT,

(BAT) BARIRILXF—BERAER
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wIZ, HFEO—RTFNAF—MBEI v 7 AZBT DB LER 2-5 (ORT, 22T
X, e = ROV X —BRETEOR OB AT APS 77— R IZEBIT 5 2050 4R THO A2
TERLTWDD, ZHUTIEFORRFNIZH T HELOEELEZBETH L, APS 7—
ADFNEY FEOT R NLFX —FRORRICELS 8D L BbNL L6 Th D,

FP. BEINCA TN &, —REFAF G & BRI 5 24EMEIC OV TR
FEE R 6 HEND T HREOKEINE->TND, TARALHXADRAIT PFKRIC
RV, ZHUTZENEIKT) & T ARSI OEFRERK S =7 75 2060 FRFR T 60% %25
ETHENRTWDZ EICED, )7, BRFODZFLF—BLORFENEITSHBERELI L
BETDHZENTHEND, JIREOF TIER T LAORFBEREOME N AIEN
(CO2 DN Z ) B3, ZhE 2050 FIFRICEH N T H — R 1L F — g2z 5o
LHARDY =T N N%EFHIBEINTNDZ LIZL 5D,

Wiz, ENCAHATHL &, MEERRLEVORTZ 4V ELTHY, AV KRV T, A
YR xRk, 74 U EriE— R xR -G B I TR WS
MRENTOWDENZOHBTHD, 1 RRUTIESERME, = VXF—EHE, CO2 £
FEONWTIIZBWTHNT VAORNZRELER>TND, A FEIxr~v—ITD
WTIEZ RN X =R E RBENEOUEPKRELSFLETLIRBLER-TED | FFITKR
FEMEIZOWTIL, 2050 FEREAIZ AT TR & BB R /LXF—0E AN & fis
ENTNDZERKELHNTNE,

#2505 FEDIILF— - IV IRHEICETLER
' CAM IND IDN  LAO MAL  MYA PHI THA VTN

Diversity of

TPES mix 7.6 7.5 7.3 7.5 6.6 6.8 7.7 6.7 7.4
Diversity of | ¢ | 68 | 71 | 53 | 62 | 64 | 71 | 55 | 6.0
power gen. mix

Energy

intensity of 7.7 9.0 9.1 8.6 8.0 9.4 9.2 8.7 7.5
GDP

CO2 intensity

of GDP 7.4 8.7 8.9 8.0 7.6 9.3 8.9 8.8 6.2
Total 294 | 32.0 i 324 | 29.4 | 28.4 | 31.9 | 32.9 | 29.6 | 27.1

GE) =R, HBEBIEZ 8.0 LUEDBRAETT, NI Ta, "FXREFVERBLOKEFEN GV =0F
DLV, 2050 £/ APS DIE, 41 2 KR TIZDOWLTIX 2050 FHERDEFIL. TLong-Term
Strategy for Low Carbon and Climate Resilience 2050 @ [lLow Carbon Scenario Compatible
with Paris Agreement target] =&

(HFT) BRI RILF—EFREH

2.3 7OT7EEDERT v AN
2.3.1 BRIVIREERT IREOBEEE
ENOENFTEPIER L, RN ORERMOFR 2 MED DLEDH LT VT HE T
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SR E & IR AR 0 | BRERRI BREIFIEORIFI ) O IR E 2L ISR, I KOSk
B O ENE A B F X - B MR ORIE S F X EBEBEFEOREN RO OND, £
LOT VT HETIE, BEESBELITOOO G EEE SR 2 #ERF L. IPP flE TR
FEARZIEH L TCODENZ NI Eoh, BEHEIR & BAFSHLR DR E & 5 O 7o IR
HLOERITEETH D,

(1) ERERRELDOFIE

— MBI, IR R LIE, 1) BT EARRSG ISR, 2) Sl EEIR G O R
3) 2 TOMMOMMN W E 2 -/ NEATOBFMRORE, L\W) 320RT v 7%
AT TOND, 1) OEFREAMFHRIRSITIX. 1 FHORHBEHE =L KEWIE
W RI2H D TH D03, FHEXIGHIMICI N T, FFEMROZA T BRI O ¥
— L DOEAbEBSE Z T MEEATIMLERN DD (K 2-45), Z O SIFEEA MR o7

Tlid, BEFEESLKECIE L Vo T2 AMBIER R R MG NIER 2 BET 2D Thiud
BAHENGIE SN DA FE L KGR BEOH N ol Wik 2 AWCTRET S Z
EMMEELIRD, ) LIeoiiatr > 2L T, X—=2 {5 & LTRSS D Kk 1%E
JRA T E, ARKIIEEN, EOREBMICHNIEEL 72002 Z &R TE 5,

10MW
6,000

5,000
4,000
3,000
2,000
1,000

0
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

(HiFT) BALEKEZHERRE. TRRBERY—ER] K YER
X 2-45 HRREANENDEANFEMAR GRS (2019 £)

KIZ, 2) BB EIRGEIE OME T3, BE SN DREHMITE DL & | FHEROERE T
DY — N2 A L BEBREOREZ — R NF =G & W0 O BRI ORMEZTT 5, A
BRASOH A DFEL, DT R —FHEL BRI D700, FTEEM OB E 2 E 2 72
BRIPRLEE 2%, FRC, SRITERBMIOBENLOHRICADL Z LIRS, TRET
(BB RN E Do TEERM COMM O EREICR D, £z, BHEAEOLLDOEAK
BOSHLEBRT OLERHY, HERETEOEEEZIA D ONRMERDTEMN P LE
ZRDDONEND RIZOWTHRERLETH D, S HITKEEE R & L“CBZWﬁEO)
REOHAEMRET AL F—REOHALAIEL T E VI MIZOVWTHEE LRITHIE
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A SYAAN

BB, DR/NERA TCOBIMERORE TIX, FHEHRELHINSEMGE LT, FFEDOE
PBERICEE 2B WU T U A2 EEERE L, E SN 5 REBIE )77 2 & i it il
Mo NER LR D ERENOREZIT 5, TOBRCEERKILEET L LTRSS
LH18, MBI DEERMEABEEICNZ D2 LT, &L L THEL R IFHKE
BRBHLNIR D, b T U ARIOEFRERLORET 25 Z & T, BT~ fko
B Z FFELT 2 Z LN TE D,

(2) BRIy REBREHORETEEN
TYTHETIE, AETR LB LB LORE T m e A2 HHA L TV D EBZ,
Bl Z X, ¥ L —37 Tld Peninsular (= L —Y:5) & Sabah (AR/LXAE) O HIRIZsy
PIVTEIME TN TNDL TS, TNENTENMERRBELOEREEZIT>TW\DH, &
B > 7 ADREIZBWTUI FREDEENRZEBIZS N TN D

1) WETH

2) EFERMAG R S UE

3) Wi TiEI~—v v

4) COP21 "fEZA#=I v A b

5) BUFOET (2025 4EFT X 20%HIE, BT XA =TT 4 7. LIRIEIFEEER. &
N7 L)

6) ORI (BN, FHEsME L, BROEHERS 5870 &) o

F77. 74 VLTI, TRAF—ENEH T RLE—EEAEELTCVAR,. 203t
Ef%%@f%Lk@ﬁﬁﬁ%of%ﬁ%m#ﬁbhfwé(I%%)2ms¢~m4m5
DOFHETIL, TFReOIEAFFHIIES W2 EIRGHEAER S LT b2 (1% 2-47),

D 274 VBT 2ERA~DT 7' R L

2) BETINFX— - Iy ADTHEHMNINT 7 n—F O

3) 2040 fF FE TOFE &= I FHA 2 e O e

4) Malampaya # A HORE % B L LNG 7’1 ¥ =7 b O FEfE % s

5) 2021 =% T? Mindanao-Visayas H A7 12 Y = 7 FD5ER M OV & 72 B~ DiE %
7a vy NERK

6) BLEMMTHTr Y a—~—1k

41 Energy Commission, “Sabah Electricity Supply Industry Outlook 2019” February 2020. p.24
https://www.st.gov.my/en/contents/files/download/106/SABAH ELECTRICITY SUPPLY INDUSTRY
OUTLOOK 2019.pdf. Accessed on 21 January 2021.

42 Department of Energy, “Philippines Energy Plan 2018-2040” p. viii-ix.
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7 EWE TR ERLHIET 2 720 OENEGR G E L

8) TEEMENE - AEEEE/AM (Power Sector Assets and Liabilities Management
Corporation: PSALM) EEAL

9) FEIINHE DB = RHEMEZ [0 T T2 Y B TR

Mtoe
200 80%
150 60%
100 — — 40%
* - — 20%
0 0%
REF CES REF CES
2018 2030 2040
Coal e Natural Gas m Qil
mmm Geothermal mmm Hydro Wind
Solar mmm Biomass mm Biofuel
mmm Other e Self-sufficiency (rhs)

(HAr) Department of Energy Republic of the Philippines, “Philippines Energy Plan 2018-2040"
K2-46 J4VE D240 FETO—RIFILTF—EBREL

MW
80,000
60,000
40,000 _ _
20,000
0
Reference Clean Energy
Coal m Oil Natural Gas ® Geothermal mHydro
H Biomass Solar Wind m Other

(HH7r) Department of Energy Republic of the Philippines, “Philippines Energy Plan 2018-2040"
2-41 J41)E®D 2040 EFE TOERIFHRTE

2.3.2 7OTEEDERT v A0

(1) HFEOERI v I R &£ D5

AETIE, TVT7HEOBRI v 7 A AELFHIT 5, 2.2.2 1280 T, 7VTHED
TREFLF = Iy T RIONT, EOEF LTI AT 7228, T2 TR T
72 (EEOSHIET CIHIED TR AL E— - I v 7 AN BNTE TN TS T 5H)
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T VT BIEDOBIFAFESR LT D FEROEIRBA TR & eIl 21T 9,

Pl O REL, N TTF o, DRI T AR, AV RRYT, L= T,
Sxyr~v—, 4V RUTUH A R FTLADOI0DEET D, TARA, TF
AR 2RE . T4V E Y VU R OWNTIL, B LIZZE RIS HET 580
BB K 2 PR DREL - BIFRBI DR ER RN AFTERWZD, FMOXISH1 61T
Nt ST OMRERDER v 7 A%, FEOERBRBCR (7o LIZFREOBUOR 3CHE)
BV TRENTWARROFEREHBDO I H, HHEWFEOLD LTS, Hick-
T 2040 FLABED BEENFRE STV A E & 2030 4 XV AiTD BAE LOERE S AV THWR W E
WdHHM, 22 TIEE ORI OE VTR DRV, 72k, BRI v 7 2AOFHEIX, A%,
EEOBIIAROME R T REBHEICL > TSN I NE THLN, £95 L&
BORELEZFMEICED TWAENDRNEZD, 22 TIELVEL OEOER v 7 A%
M OMBLET D EEERL, BRERBEICE SN v 7 AOFHEEIT 5, FHflixts &
72 K EOBWGFHEIZIS T D RROIERED BEF L2 OHIEEER 2-6 12, ZOHUE%
aTICHE L0 EK 2-48 12, ENEIURT,

%26 FUTRECHTHRESRHE

Malaysia
Unit: GW Bangladesh Cambodia India Indonesia (Share Myanmar Philippines SriLanka Thailand Vietnam
only)
Year 2041 2030 2040 2030 2030 2030 2040 2037 2037 2040
Coal 25.5 2.4 330.0 44.7 0.3 1.6 18.2 3.4 9.2 48.4
Oil 1.8 0.3 3.0 2.0 0.3
Gas 34.0 70.0 25.6 0.4 1.7 21.7 1.5 29.5 55.7
Thermal
Hydro 1.6 92.0 15.6 0.2 8.8 12.3 2.2 0.5 25.3
Geothermal 5.8 2.8
Solar 443.0 4.7 25.0 42.3
Wind 210.0 1.8 8.9 51.9
Solar & Wind 0.5 0.3
Renewable 7.9 1.0 0.1 3.3
Nuclear 5.5 34.0
Cogeneration 2.1
IPP 8.3
Import 12.0 5.9 5.7
Biomass 1.6 0.1 4.5
Other 82.0 1.2 3.0
Total 86.7 4.7 1,261.0 99.2 1.0 15.3 93.5 10.9 58.5 233.8

GE) HURSTFO TCoal) ICIXAREEENS (UTREE. BEELAEOELETERAREHRDAR
EFENITDELTEE), 1V ERPT7OD lGas] IZFETORBILEENS
(AT (N> 55F<a) Bangladesh Power Division, “Revisiting Power System Master Plan 2016”
(AR F7) Ministry of Mines and Energy, “Cambodia Basic Energy Plan”; (A4 > K)
NITI Aayog, “Draft National Energy Policy” (BAU 7+ 1U#A) : (4> Kx>F) PLN,
“ Rencana Usaha Penyediaan Tenaga Listrik (RUPTL) (2021~2030)"; (¥ L—<7) Energy
Commission, “Report on Peninsular Malaysia Generation Development Plan 2019 (2020-2030)”
(24 ><—) National Energy Management Committee, “Myanmar Energy Master Plan”; (7
4 ') E>) Department of Energy, “Philippines Energy Plan 2018-2040"; (X 1) 5 > #) Ceylon
Electricity Board, “Long Term Generation Expansion Plan 2018-2037" : (&4 ) Ministry of
Energy of Thailand, “ Power Development Plan, 2018-2037"; (AN k4 .L) The 8th Power
Development Plan.

B HADOT R UFX—EAHBIBIT AT RLEF = v 7 2 (EBRIZITEBEI v 7 R) OBFEELREREESN
BOV=TICLDHEM/TH S,
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Bangladesh (2041) | EEOOENNNS 7 NS0 N 9% 6% N

Cambodia (2030)* s 5% 34% 10%
"
India (2040) | NNSEENNGE 7% 35% 7%
0.0% 29

Indonesia (2030) NGNS 6% 6% s % %
6%
Malaysia (2030) | NEZOREN s 23% 7%

Myaner (2030)  MHOSM 20%  11% 57% 2%

0, %
Phiippines (040 ISSGNNNR%  23%  13% 3% 27% i
i Vanica (037 NSIOEG%  14%  20% 31% lio%

4%
Thailand (2037) I EGHGNENS0% e T 14% 096N 5%

)
Vietnam (2040) NSRRI A% 1% 18% #

22%

0% 20% 40% 60% 80% 100%
m Coal = Oil " Gas Hydro ® Geothermal
Solar B \Wind Solar & Wind Renewable Nuclear
Cogeneration mIPP B Import B Biomass Other

(%) Renewable [X7KA. KEEHX. BRAZED,
(WA %= 2-5 LA
X2-48 7OTEEORER=VITREL

BRI > 7 ZAOFHINEL, Wb D 3E OFM#EII -5\ TTT 5, Economic efficiency (2
DOWTIE, HE2 X FOBGERE, Energy Security (22T, aﬁ/ﬁ@%’?ﬁﬁ&@‘ﬂ%a
Lol AMEAFFE . Environment [ZOWTIE, HBEREYS7-0V 0 CO2 He& THLT 5,
iy&z@ﬂﬁm\ﬁ%m12%231fﬁbkioﬁgﬁﬁh%_%owfgﬁ%_ﬁ5
NETHDHP, TITHE, FEMEPTOUKEZIT) ZL2AMNELTVDL L, £22
DI=DIZT —Z DAFARRENEIC L > TRES BRI L Lo B BN, B4 D
DI X DA L > THEOER I v 7 A &27H1IT 5,

(2) BEI VY ADOFHED BFEMH

FTERORBFMEZFET 5, BHOME A MIAK, HEENEL TICRE L IR
FXR S 720, ZZTIEHEAFT =X OHKNOREREICEDW G417 5 ¢, #F
flilx, AEROFEFMZSEIRO Y =7 CNEFY L-HECIT 5, FEEHMIX, 2015
BT RNV F—FOREBEI A MRV —% 0 77— L » THERR S - Bifli &2 8
W5 (F 27, REMZERAT2EEIL, fkOa X MET o0& & A S EERZ B
TIMLE LD THAIL L, HAKHDIT A MZONWTIE, 2% T V7 TCOFIHERA
FREINDEA LNG Z28EHE Liza 2 "RAEHEINTWAT2DTH D, 7272 LRI
EOBFAEMBEIZRLX—DOREBEIA ML, ZTOBFEIRI v 7 ATBIT DY = THERICHES

MRBETHREBENEORLBE LMEEZRLTNDIOE, Ixr~v—, 740UV, XEFLADINEDOHRT
H5,
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HTEBEHANGENL TV RN, EEZET D,

K21 KRETAI2HITHFEEIR FEMEE (2030 FFrm)

Unit: $/MWh
Geo- Co-

Gas Thermal Hydro Solar Wind Renewable . Import Biomass
thermal generation

163.9] 238.8] 112.4 138.1 93.6| 149.8] 84.3 983/ 921 89.0] 101.8] 93.6] 168.6

GX) MABAHIFKADFKEIR FEH., Renewable 1%, /KA - KA - KIEHOBEMTHE, 2140 IPP
EHAKNEKREN - ANDOHEEIR FOBEFEY{E, Cogeneration I FH Rz rDIR FEMTEE

(.':HF)?) BRIANF—FTREIR MBIV L—T ., ERABRIBRCHTHREIR FEORIEICEY
H8|E (FM3IETA13A) ZTEHITHER

2T \RTHERMO S 6, TOTREZCICKEOERI v 7 A TMEFEE) L7

f%%mbk MK 2-49 THDH, A2 FRRNMFLALET 4 U EL DR MBMEKIETH D

. BEROFTH AR FOBERWKEEA~DIKFERRENZ ERHFELTND, i,

Sy v —D A MREODOITATRKTI~DIRIEEN 20%E EmWT2D, A2 RRU T O3

A RBEWOIE, HESCA K7 SIS 2 A NEFRASOKGFERE L 725 L AT
WBHTHTH D,

India N 111.7
Vietham I 113.4
Philippines I 115.9
Thailand I 116.3
Malaysia I 1216
Sri Lanka I 122.5
Cambodia I 123.5
Bangladesh I 124.5
Indonesia NI 127.3
Myanmar I 131.3

0 50 100 150
UsS$/MWh

GE) REnEE. REREDVI7ERICMEFHL TSRO, EROREIRFEIXELS, #E
BEDOKEIZEEZE5Z2FEEFEOERIEEE L TLVEL
(BAT) BRIRILX—RBEAERRICKDHE

X2-49 7OT7REDERI v RABEZIZEITHAREMN

Q) BRI v RADFHED Bk

WIZZR VX — e BX a2 VT OZEEEZRTIEE LT, N—T 4 U F =)« n—
a2 488 (Herfindahl-Hirschman Index: HHI) # Mg+ %, HHI X, fiBicBir5
EHEZEHTIHHNTEKHWONDHBIETH S, 2 2 TIEERO S BE SV Z 3l
T5HTHMAT 2, ZORMFERER 2-50 (TR T 00, ZRARERNS DL /T 2
F<HEEL TS 7 0 U B9 N AO HHI 3 HIK< . ZERMEO I TEIL TV S EHE
PEBNTWAZEMI DN ZD, AU T ITONTHEROER CAR) ~OKMFE
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2N 31%TH Y, FAMPIZEROSEILN TE TS, i, T v <~—IZ oW\ TiL, &K
BIR~DIKIEE D 50%R1% & w2 Evs ., HHI OE S EV (ZEEEOE THBT D) #E
BlhoTn5,

Philippines NN 1,008
Vietham I 1,943
India I 2,330
SriLanka I 2,524
Cambodia NI 2,556
Bangladesh I 2,722
Indonesia NN 2,979
Malaysia I 3,100
Thailand I 3,134
Myanmar I 3,892
0 1,000 2,000 3,000 4,000
Herfindahl-Hirschman Index

GE) HPOMEFH THY ., BEMEVES NSHEICBEATEYEELL,
(HFD BATRLE—EFRERIC & D HE
X2-50 7O7EEDERI VI RABRICETLEHM

M)%ﬁsvawﬁﬁ® WMAKRETE

. ZERME L W5 Energy Security OFFFE L L CENOBMAMKITFE 2 /R"7, ZOFEE
N 2217Lti9ﬁ$ﬁ& BHEDOLODOEMNMEIFE TIER<, KB ETHEHTS
LA BRE OB ANKAFE b EZ O TR ERIKTFETH L, Thbb, KNFEE IOV TIE
ES[hebS fé%ﬂ(ﬁm'aﬁ-ﬁx)@Eﬁi@ms&%%)@%k%ﬁﬁ%ﬁﬁ®/:7
THIENEY LB, BRI ) D DA FIAE N TV DA IZITZE Ol ANE
®v:7%&bébﬁtﬁﬁ?ﬁm¢éo%ﬁiy7XTﬁﬁéMTwéH%®ﬁﬁf
%EKEH%%H®%AW@Eﬁ%mwaéﬁ%ﬁﬁ%éﬁ\::fﬁ%AWﬁEd
2018 FFEDKHEL [F UKHETH H LBET D, K 2-51 I DR MFERZ/RT 03,
& RRH ADHEHHE TdH 5 A > KR T O MMEFEE NN Z ENbnb, 4/F
FUTIE, EBRIC iE%@EEkﬁﬂainéhb FEARTR BAR RIS iﬁ%ﬁw%ww
HAMEDZ R LE—0EA L ER O, IZFERK S v 7 2B L THIREBEBICITVE
%%%MT%%&%K%ﬂéo%ﬁ%ﬁuk%TOA%%EﬁéE@kﬁ@%ﬂT%éE%
DEGAEAEE S DS, BIREEOBAKFEEDORME LTHEALTWD, A > RiZHoWn T,
FIRE T AT L TWVDER, ZNODOMAMKGFENIIZEE 2V L (£
ZI 30%. 49%). BIFERICEBIT D HARKITE T AKTIO Y =T & ARV KHET H
L7 (ZENEN 3T%. 4%) . EEOEHMAFEDOE HERVVEE 7e> TS, s, BRE

BREBANMKGFTDHERRKARCHAKRNO Y =T REL b EHESRLTWE D
YARTT R, 2030 FRER T RO EFEMIZIHIT 5 1T%OEFEEZWAICL > TH O =
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BELTWD XA DIRFEOK TN, FEOFTHLEWMEE LTHEEINLTWS

Indonesia  0.0%
Vietnam [ 9.8%
India [N 10.6%

Myanmar [N 02.5%

Malaysia [INNEEEGEEEEN 26.9%

Philippines NN 37.9%
Bangladesh [N 39.0%

Thailand NN 43.8%

Sri Lanka I 48.0%
Cambodia I 54.4%

0% 10% 20%  30%  40% 50% 60%  70%
Import dependence

(HFT) BATRLX—@EERRAILDHE
K 2-51 7OFERENERI VI ABRICE T HIMAKEE

(5) BRI vY ADFME@ €02 HEH

%2 Environment @?Elf'mk LTCERI v 7 An60 CO2 HEHDEAWEFHET 5,
ZOfEEEL, A TEER TékWh%t@@(@2%mi®ﬁ%% B v 7 AHED
VI7TME$ﬁ¢é ETHETS, (BOIRLICARDZN) AKZoHTix, RERE

TR BEEENEDO L =7 TIEFEHTRETHLD, ZITHEEFEOY =T % H
wfﬁﬁ?éol%ML%@ﬁﬁF%%T?ﬂ KNZEGOHAMRT AL —DT =T
MRENA VRO MF A, Iy or~—ZBIT2HHEASVWE L LARE~DIRTE
ﬁk%w%yF*vY\&4\A/a77y;@&®mm®#mgéwmﬁwmﬁk&o
TW5,

India N 230.8
vietnam I 300.1
Myanmar I 2041
Philippines NN 315.3
Sri Lanka [N 361.1
Cambodia I 382.2
Malaysia NI 446.2
Bangladesh I 456.1
Thailand I 457.0
Indonesia NI 501.9

0 100 200 300 400 500 600
C02eqg-kg/kWh

GE) Kiih 7= 0 CO2 BB & FBHRED L = 7 & TLICMEFH THHE
(AT BAIRLF—REFRRMIC&DHE
X2-52 7OT7EEDOEBERI v ABRICHITS 002 BrHE
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6) £&&H

FFRD 4 SOOI DN T, FEMHA ORI 21T 9, 2 2 Tid, IR0 10 22 E
DOH T, 2ED 1~2 (LI Y72 5E% TAl, 3~4 % B L LTEHFICT 7 &2oOF, &
%D 9~10 fLIc47=5EH%Z TE)] L LTEELIEONE 2-8 ThbH, ZOT7UF 71,
&< ETHED 10 HEOH TOMXHRFHITH L7, [Al ~ TE) OFHIIELT LS
Mo Z2 3l TIXAR WS S ICEENRBLETH DL, R, DRI TENRNTTTVa, =
L= 703, TA] 7oL B IS 28EIERN 72 < BIRBNTIRAL 23 & 72 > TER D |
BEAF DO BRI ZIEEOR A H Y £ 5 Th D, i, XETFT LA R, 74V
B U7 ElE. FRIBIC A TN T AO R BRI RAMER TE TV DH VW R D,

x2-8 PUO7REDERI VI ADFHEDF &

Economic Import

Country efficiency Diversity dependence co2
Bangladesh D C D D
Cambodia D C E C
India A B B A
Indonesia E E A E
Malaysia C D C D
Myanmar E E B B
Philippines B A C B
Sri Lanka C B E C
Thailand B D D E
Vietnam A A A A

(HFF) BATRILF—EHFREA
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FEIE FEFEOIRILFX—-

3.1 —RIfILF—
3.1.1 EXIFH

TEMIGICHRDRE

X1 T A HERDI-HDRE

7 3-1 1%, 2017-2018 FHf s COE ST GE 3 NEOEREFEREZ R L TWVWDH, A0

B TIE 7 4 U B ER P T ARRKRE D,

N RS AD 0.82toe/ AT, > 3 MENZITRE AT 20,
i 5 A ROENE DN
HO LN A ADEIERE L, BRI v 7 AZBWTHAKS
ORI EE DX HNC N VAR T MEL 7o T 5,

CO2 PEHIEIL, —R=F/LF -5

<\ —‘yki*}l/-‘}\" ,T\ff\lil

— NG 720 D— RS BEAL VDO
— ANY 720 =R X — 'R

W74 U, R NFLANE

& 3-1 FAEMREOEKRIFR
Population (thousand)(2018) 16,250 106,600 94,580
Area (km2) 181,035 299,404 331,230
GDP per capita (US$) (2018) 1,509 3,104 2,551
Real GDP growth (%) (2018) 7.3 6.2 7.1
Total Primary Energy Supply (million toe) (2018) 8 58 78
Total Primary Energy Supply per capita (toe/capita) (2018) 0.51 0.55 0.82
Energy self-sufficiency (%) 58 49 85
CO2 emissions from fuel consumption (Mt) (2018) 10.8 126.5 191.2
CO2 emissions per capita (t/capita) (2018) 0.7 1.2 2.0

GE toe: tons oil equivalent; Mt: million tons
(HFF) International Monetary Fund,

Emissions from Fuel Combustion

3.1.2 B#a®E

World Economic Outlook Database:;
Agency, World Energy Statistics and Balances 2019,

International Energy

International Energy Agency,

o2

TRNAF—OHBREVIBRATIE, 3 DEE BRIV F—OBAETH S, LEKHIHE

WRNENR N T ATHRBRIZ 13%E o TEBY, DAY TET7 4V DR F—
HRARIZ, T 61%, 48% THD (K31), X hFAFIZRLF—ZRFRETHLH Y,
iR, i, RIEHAZEFEL TV D, KOV T, BA S EHOR TR 722 ShTn
L. ZHUER b F AOFITSEN R WD (BRES MRV Z0) EETSHICE O TE
ECRTETHZ ENTE, 20DV 27K E O AT A2 fEA U CRSRL L7273,
BFEERBNINSTHD, 74V ENZBWTHAKE D ANEES N TWEN, KR
ANZDOWTIEET) Malampaya H AHOAEFEDFLIRPHEA TWDH 20, 5% HBRIZIET
TEHRIABLTHD, KM 32 1THREDO= R AF - AR L HBERERLTWVWDER, 7 4
UEUERS EAMRBOEANRZ L, ZIbOEXIZBWTIL, ENOAMTEE N
T5 5T, BRAOEENLEL 25 HMATORHDEA TRV THS, FEE L,

—
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LSl RNVF—FEOLRN RIS H, EREFROHBEIMHEOMA TEY . 5B OFH
BEOMODEL L OFG HRAT XL —CTHbE 5525700, ZOH T, (LaktoHf
THMHXHNIRBHRT A DOHEH A D722 | ETFESRRR MG ek, 487 =7,
W77, vy B, KT 7 U B3 E) ICBWTHBREE R RF SN TS LNG
DAY, HHRF T arn—oER5b,

70 80%
60
@® 61% 60%
Y 50 0
“ 40 ® 43%
S 40%
= 30
E
20 20%
10
0 [ 0%
Cambodia Philippines Vietham

m Coal mQil mGas = Wind/solar mHydro = Biomass @ Self sufficiency, rhs

(HFr) 1EA, World Energy Balances 2020 edition
X 3-1 FAEXNREOEANIRIILF—4XESELBHRE (2018 £FHFH)
40
30
20

10
0 - —
. .

million toe

-10
Export Import Export Import Export Import

Cambodia Philippines Vietnam

mCoal ®Crude oil mOQOil products = Gas ®Biomass ™ Electricity

(tHPAT) IEA, World Energy Balances 2020 edition
K 3-2 REFMZEOIRILF—HEHEA (2018 FrES)

3.1.3 IRILF—RDSHIE

W, SRRAEENAEICE LT, X 3-312 2018 4EHf s COX R E D — k= r )L ¥ — s & =
DR E R, 7 4 U E AT O W T I RV X —IR D LR 3 HE A TV D28, X R
FRZOWTITAR, BRI TIZE LTINS T ANDIEREENE N LR bs,
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SHBEDBIREZFNFT B OZE 2D D LTI, FEE KBRS E Vo7
BFAEMRZ RN X = RRT ADORHENR DR, ZNHDOZ 3L —0DEANZ D
TN ZE T, AMPLARSNDIKGFEZEW L, I HICANT U AORN TR /LF— - 2
I ABRBTDHENTE S,
100%
80%
60%
40%

20%

0%
Cambodia Philippines Vietnam

mCoal mOQOil mGas = Wind/solar mHydro mOther

(HFr) 1EA, World Energy Balances 2020 edition
X 3-3 FAEXNZREN—RIFILF—HEHIEI VIR (2018 FHrH)

3.1.4 {EiZRILEIMA

ﬂ%l@ﬁm*m@ﬁ_owf FPTEIEHMHCONTTH DN, X 3-4 (TR 73@
HEENEITED DI EAERDO Y = 7% —%ﬁw74)t/%%>%%k&ofmé
74Jt/%%% HKEELIFABROIZEAEDKIFEETH D, SZENOE
FRRE AR THL T, AbaEHE AW 5 kIR EL ﬁbf%*&&&ﬁﬁbfw
RITFIUT e BT, ZEOIMEAEBRDO Y =TI T T 5 AlREMER & 5,

80%
60% 59%
40% 35%
23%
0%
Cambodia Philippines Vietham

Hydro mGeothermal mSolar/wind ®mBiomass
GE) P OBEITFEEERICKIHEENED L = 7 DM

(HFr) 1EA, World Energy Balances 2020 edition
X 3-4 FHAEMNREDEN=ICHOBIIFIELREADL =7 (2018 £F)
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W, B 3-5 1T, PEFE - ik - FUE - BES O oL —aE 2 s, PEEER
@I*»#~&ﬁ%%fi\mﬁmﬂ4ﬁvx_k%<%fﬁéﬁ/$y7%%<2ﬁl
TIE AR CAER - Al - TR) O =7 BT ih 50%z i T\ 5, PEREEMIT
REOBENE LT 5L 0HWE B DO & R TRRFE(LEED TOEIZ Wy
FTEHLb00, BEFHIN TS ARATME RIRT A~EWT 5 Z L 3 CTE T,
FEXFHIIZ CO2 DFAEZMH L TN T ENRTE D, TOEKRTIE, WTHOEIZBWTH,
PESETRRNC IS D 4 AR X D IRIR B ORI R Z 0,

A IR, AMAEE R =T 2 A LTRY ., Dl & b RFT O N AT ThE
72 2018 AERFARTIEL, AL OEAHENRETIE, BRF(ITIFLAEEATHRNE
Vo TEW, IR D IERFELZED T BT, B H B ECRENER B B
ikmotwb@é BEHOW R EZHED TS BERH D03, FEFHIZ & O ERAMR O/’
O, FRE - RAKFEDTZODA 7 TEfE L WV OB Z IR L TORIT U R B0,
%%_-E%H#ﬁw\_ﬂ%®7y7ﬁ%!T%%$W®%EEkﬁm%M%Lbfw
K DEFXLTLEAEEG TR,

FREE PO 3L X —FIAMERIT, EICL o TRESERD, KRE L THRZ DR
HIINAA A~ ZADFANS AR T R ETiE, YEITERFBELZD RN D,
LPG O KYER 72 ERHERN XN X —OFHZHED TN Z &0, ZRAF—BER Lo
%ﬁﬁkﬁéio%5&Wﬁ¥%ﬁiiw¥~@ﬂ%#kﬁLmﬁwé74UEV%N
F AT, FESMOKRFLEZED T DIZiE, Bz S bIHET 252 LT,
JERPNC BT LA BREL ORI A &2k~ | W%wa<zgwké

BB, FEEBMICBW T, BB NEATHNDE Z b H 0, BIFMAEKE KRR
LT ZERTENIE, FEERMHREO =RV F e DRRF I RELSFET
Do Filz. 4 PEE S AMDERMFEDHBHIE VD, EOL L BHEHORETh 2 & HE
MENDHT2D, ZNERIRTANEEEBRIFE TN T ENTENIL, S HITERRFILOR)
REMA LT HZ LN TE D,

b X oz, 2, BREE, KKRFLEVWOIBLA T, BE, EE RESHICE
wf\ﬁﬁﬁfiitﬂﬁiﬁyﬁwﬂﬁ%k%tﬁ&@ﬁéT%i*wﬁ—@ﬁﬁ%E
HEEBIT, DR EBBITIICR T HIERRF TR L L TRIRT 2 OF etz
MHZ e, 26D 3 DEOTRLF— X a T 1 fERICE 5T, REBREME
ZHlebT Nk D,
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Industry

Transportation
100%

- 100(}/0 a .5.! 10’{0
80%
80%
60% 15 9% 17 0%
74.2% 60%
40% 40%
20% 20%
0% -.5%1 0%
Cambodia Philippines Vietnam Cambodia Philippines Vietnam
mCoal mOil mGas = Biomass mElectricity = Other mCoal =0il mGas = Biomass = Electricity = Other
Residential .
Commercial
0,
100% g% 100%
80% 30%
60% 60%
89.0%
40% 51.2% 52.0% 40%
200‘&3 - ZOGAJ
oo oam  168% e
Cambodia Philippines Vietnam Cambodia Phlllpplnes Vietnam
-20% -20%
mCoal mQil mGas = Biomass mElectricity m Other mCoal mOil mGas = Biomass ®Electricity ®Other

GE) hoRST7OEXEMIZEH+5 Biomass DS T 7MAKE LA, Economic Research Institute for
ASEAN and East Asia (ERIA) OHETEME (2015 &FHm) TlE. COHFLIYELEL, 58%EiE>TLNS,
Economic Research Institute for ASEAN and East Asia (2016), Cambodia National Energy Statistics.
p. 31 and p. 44

(tEPT) IEA, World Energy Balances 2020 edition

M 3-5 RAEMREDIFENIFADIRIILF—MHEES =7 (2018 )
3.1.6 IRLF—KHE

%I, AEMNGEO =L X—ENE (Energy intensity) ([ZOWTHEEIT 5, &EH
DT NX—ERIEOHR & TIIIR T, MR EMNEDOKETIE, 74 U B OfENR
BEHIELS . Bz ZAX—ZFHLTWD, BRI T ER M FAICELTIE, BAET
X0 R T OEMERRE P ST OO, EHRIXEE OEKNEOMEIXAM L TWD, HwE
DRLYRIZONWTHATHDE, 74V EVT B LTENEDKTRALN, Fr T3
X —DFHPNRINC /2> TV D, filldi, XM FAE 2000 FLARE OERE DI FITK
TRUWFITR LN, BRI TIZONTIE20084 2 A F TIELENALNTZL DD,
Z LA TEGEBE M 2MER LT D,
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0.7
0.6
0.5
0.4
0.3
0.2
0.1

0
2000 2005 2010 2015

Total primary energy supply/GDP
(toe per thousand 2015 USD)

= Cambodia Philippines Vietnam

(7)) 1EA, World Energy Balances 2020 edition
3-6 FAEXMREOIRILF—EHE (2000 F£~2018 F)

ERNCHTHD L, BRI TITONTIE, 2008 FLAKE, ERIEDORENMER L TN D
D ZORENE T AR TSR DACAREOMA DS LR LIGO 7R & Ee > TV D,
B WP T T 2000 £ B 2008 2T T—IRTE RNV F—FEIZEHD HILAREO T =
TR 21%00 5 28%F TLEALTWNDLR, £DRIOLEFORX—=ANENY | 2018 FITiE
49%ICETER LTS, ZOBABREA~DIKFERSED L & bIT, HEDRQRARDF]
RREEINT 25 2 & T, BIRDO =2 F—F DR OBCEIMEM LIz vTietEn b 5, 1272,
AR TIZENTUEL, =3 F—HANEORBTEELRBERGRELE L TARINTE
D, 2013 #i21% EU &7 LT, National Policy, Strategy, and Action Plan on Energy
Efficiency in Cambodia Z#/Epk L Tk 0%, 2020 4£i2iL ERIA & 3LiZ Energy Efficiency
and Conservation Master Plan Z{Ep T 572 £, £ DUGEEITKT 28 &K T\ D,

74 ) Ao, B LR —RAROUENR LN TNDR, TD—D
OEHIT, 74V O AX—HGERERESNTEY, ENOZ L —likg 25
AN = A DCIESNTIRED 2D, BN X —DA 2T 4 TR EVmRARNT S
D ThHDH, MAT, 74V EVBOT VX —FHAMERGLEOR Y MHALH 5 —DD
HETHD, 74U EVEIFIE, 2013 452 [Philippine Energy Efficiency Roadmap] %
FFRLTEHD, 2011 25 2030 F £ TOMITHEE =L F—HEREZ 10%H1ET 2 H
AT TND, £72Z0 Roadmap OFTIE, 2030 4 FE T2, FE¥, Wik, ra¥EMAEY.

* Royal Government of Cambodia, National Policy, Straetgy, and Action Plan on Energy Efficiency in
Cambodia. May 2013. https://data.opendevelopmentcambodia.net/laws_record/national-policy-
strategy-and-action-plan-on-energy-efficiency-in-cambodia/resource/649b99b2-4c59-484f-97{6-
06cb88e22922. Accessed on 28 November 2021.

¢ Economic Research Institute of ASEAN and East Asia, Energy Elfficiency and Conservation Master
Plan in Cambodia, July 2020. https://think-asia.org/bitstream/handle/11540/12326/Energy-Efficiency-
and-Conservation-Master-Plan-of-Cambodia.pdf?sequence=1. Accessed on 28 November 2021.

" Department of Energy of the Philippines, Philippine Energy Efficiency Roadmap. December 2013.
httpsi//policy.asiapacificenergy.org/sites/default/files/energy_efficiency_and_conservation_roadmap201
4-2030.pdf. Accessed on 28 November 2021.
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%E% SHC, 2080 4F F T TR X —ERE L 40% 5T 2 BIEE A BT T b, BIRK

ZIE. EHROREEES, EHGEITRL. EERABS ORI RMREALEE, R EOBGRRE Eh
Twéo_9Ltm—k7y7%77va/77/ﬁ&®ﬁ%%&@0ﬁ#%\74)t
v DRI = L —RENOREL FERSE D,

AR FAIZONTIE, 2000 FELABEOERIE OSEN, o s E L T O, o
FUTFEEMPRCERM « A 2 N EOEETMNICIB N T, R AROFABL N &
NZEO—KELTHETONDS, £9 LEEXEOEBRENEBMEMB O EVI AL, HX
FEROBEANENTWAHEATHLIETHRGTLH DS, BURM LI AL LTI
2006 4|2 Vietnam National Energy Efficiency Program 23K EINTEY, F7rn /7

FZOBLSETEND Z LT Uil 2018 FEICkET SN TWVD), X F LD R)L
X —REGEHR O B ELMEM T AT

3.2 BHDZREMKGICHRDFRE

AFI T, FAEGREICKT 28BN ORERKG IR LMEICHOWT, Bl L EtEE O
FHIORZRAIRIPDBELOTNL,

3.2.1 BRERIZHIT 5 LHRMEDHER
[ 3-6 1T 2018 4F:Ikf i D B e B2 E DO FE EE i ) e DA Rk &~ T, wfﬂ®ﬁ%%k@%
PEETRIC 4 BILL B2 KA L TR Y . EHREROZERIL L WO BLETIE, EE I TV 5D,
222D TH S BULPEAL TWLIONR T 4 U E L Th D, 74Jt/iﬁﬁﬁﬁ
DNy B ARITKT LT DR, EOMOENMASITIRIRT A KI), ML L RT 2R
BN TWA, i, BRI TIZHoONTI. KO faRE 2o0EFIZ 9 BILLEOE it
WMERGTT200Mm -T2 ERI v 7 ALk Tn 5,

8 Nikos Tsafos and Lachlan Karey, Energy Transition Strategies Vietnam’s Low-Carbon
Development Pathway.July 2020. https://csis-website-prod.s3.amazonaws.com/s3fs-
public/publication/200731_EnergySecurity_Vietnam_FullReport_v4_WEB%20FINAL_1.pdf. Accessed
on 28 November 2021.
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(tHPAT) IEA, World Energy Balances 2020 edition
X 3-7T AEXNREOREEAHE (2018 F£hrm)

BE, 2 O7 VT HFETIE, BHVAT LAHEEZITOENINEZ TND, 29 Lizhd
MG THRIZS 235 5L 2 BIFF S RE S, R8O = 3V F—FICERBEENEF T 5
BB D, B, 2000 AT EEE O < T Dash for Gas & FEEINL D KiE
DH ARG TN, 20K, V—~ria v 7 BICENEEMGELEZZ L L,
BURFIZ iéﬁéﬁ%izw%~% BALEBCRIC X 0 FAERRE = R L X —REEE~DF Y
WA U7z, X 3-T IKREIC R 2 BRI OBIFEFRRRILCTH 543, 2000 FERETETIE &
h2®%%&%ﬁﬁxkﬁk&ofwkoﬁ$ﬁmﬁ LoAmbEBRA LIy TR —
NTHAMKIPEENTLTH 72 OR—FHT R EZERE T A KT ~EHNEL, Z 0
FER L U CREHFTOBMMENMEL 720 . T AKIIZFEBO B EEEAA R -7- 2 L1
I<mbhTnsg, 4% Znb 3 EICBWTEN VAT AWEMNMTONLEAICIE. £
O LR EDBERICEENEF LAWK OBET 2 Z ENKRERREE D,

Fio, BROKKFEE BIETRE T, FERBIFA TRET R L ¥ —REOEAJLKIC
FESEMINMETRORZEEIRE L COKREEEE L, 11715 E% FIT-CD (Feed in tariff
— Cash for Difference) & 9 FuflA CTEH WD 28 U TR /138 ERE Z T E R
ERAL TV, BEZHEEOBANOREOEFRMBEICERN X EL 5252 L b EE
Th o, BIROKRFZMECUAE IO - BIERE(L~DOEEREE, R7E+7I2mE b
ENTWARVWEROME S FET L2 L0, WP BICKkWhlE D% S O 2 % it
LT OTBFHO B A BEHTRE TEARNWEE X D,
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(A7) U.S. Energy Information Administration, “Preliminary Monthly Electric Generator
Inventory” August 2020

X 3-8 XKEIZHITZBRERNERIING & RiAH

3.2.2 EHEIREMIZHES RHEAREL

(1) EEBEBARREIRI/ILF—DEARKR

3 MEIC féwb@éﬁ%ﬂﬁéﬁﬁizw% DOEIEOHMZR LIZOHR, X 3-8
ThHD, 2010 FHENE, 740 UV EUIC ﬁiﬂk%<@ofwé#\_hiﬂ
EC 2012 4F 7 A I [E EALRS = B (Feed-ln-tarlff FIT) NEASN-Z LITks, #*
@M@Emﬁwfﬁ\ﬁ%ﬂﬁiﬁw¥~®%léﬁ&%ﬁﬁfaékw\%ﬁ%%ﬁ%
EALORENEZZ I DIT7 4 VB NI RDEBEZBND,
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(HFr) IEA, “Energy Balances of the World 2020”
X 3-9 FEXNREICHSITHAEHEBAMREIRIILY— (BAH - KBE) OEHE

(2) REEREHOEM
BEBELE T L F—REABMAT BICh o T, BKOHER - BIERE(IC
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T 72 RAEE R B 2B L2 LT, TOBALZEDDLLPEETHD, HATH,
2016 £E RIS > THBEDME T L72BRIT, 2722 EBEIR T i LT RIS
LI KGR E R Do Tolo | SRS ORI U THEBEEUIR TIEA R E < roloFg
WAL, ZHTEEEIETY L—OREMORETH 528, BEMEMFEZED TV DHHL
ENREZR >THE SN TEY, LFLE FTRIEICRESN T RN Z LI b0
Thd, TOkH, 201945 HIZEXFNER I, FHIRTEDJFEEIRTY L—o
EICAHERMERAEIND Z Lo, 612, BEMRZ LI —HEDORKEEA
(I CL 2020 4 9 H 7> B 7R ) IR T B HEERE R TR AR A AL vl RE = 1k L — 8 FE D
FACHR IO FLE L ORRE 2 BRMA S Tz,

AR R X —REOEABILK LN TIE, EU EAFAI0 TCOMMISSION
REGULATION (EU) 2016/631, a network code on requirements for grid connection of
generator] (23T, & ENEEfE T~ X FERH O RIIE R BN E D H AL, %‘Z’)‘iljﬂ
ELZED TS, COHR T 1) Elis et (FE%k - BE), 2) Bl (EE
v, i, EEP LX), 3) EIEFREOZDOENE MG, 4) JEREHIE 5) D
HERF D 525 E vy (TRERRRE. SR EESHE G RE) . 6) ARE I ZMHIIR (Rl 51
%-%ﬁﬁ)7)/\Jva§/%7w@%&(ﬁ AL O IR LIS E AT . 8) A%

B~ AL b (FERE, RELENH) . 9) 7F—2nx (B, ARyEHGIE, 7
BNIRD) . 10) PRiERERE (RERRE, R ~OFHEKPIIL) 2oV THESh T\,

KETH, T RLF—BHIZES2 2016 4F 6 H12%%£ L7 [Order No. 827) 123
W, FEFHIFE B~ DN TE ) B ED AL TR VY, 201842 HIZ%#K L7z [Order
No. 842) Ti&, [FHIEE - FERHIEICREDLH T R+ HEBRLS) . —RFEREISE GiER
5%, 7 v RN F+0.036Hz) #4252 & 2Bl 75 2 L REShLEY &
B 2O 5 E T D RREOEEIED STV D

29 LIeEBRBA R 1L F —FB O @R ki, ﬁéﬂﬁ‘éi/?\/lxﬂ?—%\éa"@%ﬂ
PERIZE DTN OBEFETHLEICZRD DO THY , BECE S OE - Hulg Ti3gEIn
TWLZ LT VT HETHEARRRILEEEZ HND,

Q) BHEAET~AD*E

TANT R, EE, KET XYV ZMO ERCOT, ALEKE A —A 7 U 7 ClIIER
T RTRE T R L X —REOEAJLKRIC L HEM ) (Inertia) O T MBI/ > TV 5D,
ZAHOE - Hulgl, FRERFEOHB /NS < FERMA A pTRE = % L X — 3 EO N
THRMFHNAE D FREOIL F#E (RoCoF : Rate of Change of Frequency) 723K < 7

49 European Commission, “COMMISSION REGULATION (EU) 2016/631, a network code on
requirements for grid connection of generator” April 2016. https://eur-lex.europa.eu/legal-
content/EN/TXT/HTML/?uri=CELEX:32016R0631&from=EN. Accessed on 17 January 2021.
50 Federal Energy Regulatroy Commission, “Order No. 827" 16 June 2016.
https!//www.ferc.gov/sites/default/files/2020-04/E-1_68.pdf. Accessed on 17 January 2021.

51 Federal Energy Regulatroy Commission, “Order No. 842” 15 Febraury 2018.
https://www.ferc.gov/sites/default/files/2020-06/Order-842.pdf. Accessed on 17 January 2021.
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D, FEEMENLEE LT 5 RoCoF U L— (A DOZEREN —EE AL B 2 5 & a5
ESELY b—) OREBELBZ TREBEELZHS YV AZBEmE>TND, 20 RoCoF
U L—i%, #8% 2 H/RREEICREINTWD A, HETITEHWVEZFEEERM D RoCoF Y
L—M 0.125Hz2/B0 CTh-7- 0 (BFEIL 1 HZB), TANT Y ROFAERET XL ¥ —3E
® RoCoF V L —73 0.5Hz/F LR E SN TV (BIEIX 1 He/B~ER) 7= Rz RiE L
L7=bDTh 5D,

TIUTIEEENS L, B TORBHEN NS, £ 9 LizE - ik CIERIA A
AR R VX —HBOEANBILRT 5 & FERICIENE ) O BEDRBEE LT 2 /REER H 5,
ZOEHES~ORRITEHL . BEAOKR TR TR EINDHEEICIE. BHICIERMAFA
AR R A —HEOIH N TEDL L), HEARZ IV —HKEOERFMHZ2EDTEH
< D TRITFIUISEMEO RO EEMm A T 5 0LENH 5H, KETIEL, 2020 4 10
H 7% Dynamic Containment &9 JEEHBUSE OFHENBRLE S22, ZHUET » B
> R%Z%0.0156Hz & L, =0.2Hz THEH 1D 5% % #EFE, +=0.5Hz [ LI HE IRk K 1
BT7NVIRETHZENROOLND GBS &b 0.5 BCIRERA) ., F7o@EEoitilix
0.05 MR TH HMLENH 5, National Grid ESO 1%, HIE 25 7 kW OFHEAIT-> TV
HA, 2021 EIZ1E 100 7 kW ~EKT 2 582 R L TnD, ZE TOE Z A5 Dynamic
Containment ~sAL L TWADIFETEBIMTH S,

100% Dynamic Containment

NP
-0.5Hz -0.2Hz i 5%

Deadband
+/-0.015Hz

100%

(HHPT) National Grid ESO, “ EBGL Article 26: Proposal for Defining and Using Specific Products
for balancing energy and balancing capacity”

3-10 Dynamic Containment DInE %5t

TEMEIMR TR & Ui, FSEEECTER M (STATCOM %) ORREHEZ LD
D, AU OFHEIL, ARITELEXRRME CTH 0 . EM) & EETE O S O T
Rt T OMERH D, L, EERMEIZET 2MME(kiX, oEfEETHEEL <, RET
2020 4F 1 J1Z Stability Pathfinder 7 2 ¥ =7 b & U TEMEHERE, BIEEHE K ORME
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TEFEMERF & W O O & T 6 R EfEATEFH= LB L T, ZOEM%ENET
DOREIL, FZT VT ICBW T EZ o s T b, SROFAETF
NF—=DFEADREIZH 2> TE, ZORHTHEITT HEERTOFEFHZSHIZ LN
BRI RIS R 258 C TS MR H D,

3.2.3 BEHERFRMEZOHANLD ) RV EHE

F70 2 ERHUR A BRI TS Z L IZIZESND A Y v IR D, ARKDRRA T3
BEOARr—VAY v hOHDERORRBIZEBNTL, EEOE - Hilgk CRIHATFEE T2
Z L CEFEREEEDST LD, HAKINZONTEH, LNG iz HEHT 2 5 ARED

itr. LNG BHUZATHE L CRRIET 2 U A KT E RO AT 2L TR — LAY

NeZEZTHZILENTEDL, FLHEFARIRLET—REICONTY, [REEMETH AN
EET 5720, ZEARER AR E KE T2 2 & THNEBHZWRI LT 78D,

ZD—Ji T, ME%H%k%<%A AL THEY . o ofba koA A Ml E 12
EAREMIC 2> TOW DA, EEERRORRELZ K& T2 LELXOBMAENEML, [H
NOE ﬁ?%%%ﬁm BT OEREBL ZEBDH D, BIZIFEA 2V TOEE, LAk
i PN LWﬁLTwéﬁ\ﬁx®&ﬁLkwf%ﬁX$EE#E&T%ﬁﬁ’ﬁ¢éﬁ
22D b, mliw%ﬁX®%Aﬁ%@%<@D%#w Z DO— 75 TEEE R A

It LB OB AP BN FES B & O AN N 2D, fiETOH AEENSD
ﬁk%ﬁa]\ff%ﬁﬁx AZ VT THAREEITH L LT/ d, D, EHHAM
bZHEDTAER, A2 VT OEKOWMMNMRAEER S E DR L RoTz, 2003 FITHA L
A &2V T KIEBIL, BROBANEGE S CHEHESE RO FERIC LY KIEEICESTZHO
ThO, TOEWRTIE, EEERMEMATZZ LT, EHOMGBEX= YT 0 N K0 IEFH
G’fiofbiof:&b\iéi)”b Livan, 728, A X VT TIEZEDH%R, BEI AT LD

S %l U C R 0 HMIAS TR 2 Mok 32 2 & T Al Ae i AT RS A3 A2~ K T
E) &%?:%Jtut_& EINTRIGHEEBOEANEATZZ LD, BEXROEMNMEIFEIX
LRETFLTWD (X 3-11),

[EIBRE Z2 B M & B i 9~ 5 B Cik, SR T HE - HulkY . B o 7o HIFE B | O LA
EERALTCWAGEALEELAET S, HlziX, 747 ReEua v 7T IZEBE#ERLTWD
B, TTART 4T RRa s 7 nbERXILEAL T zolokt L, EX O A% 3 Hk
LR, Wiz 470 Rk, vy 7l ﬂbﬁk%%M?é%//a/mk%@bto
ZhE, BV T CIEBATSEAHBAESNTEY, RETFHLEH SN THDIN, 74
7 v RITIEZ ) LR ENS N0, 74/7/%#%3/7ﬁam%%m75%é\
W ORSFE TR E S5 kWh BEAZOHEGNIMZ . BN A EAE (fHa /& LTo
kW i) &% D Z LN TE DD, 740 T2 RBERHAR Y Y a v Ll LizD T
b5,

52 Drax Generation Enterprise. Rassau Grid Services. Deeside Power (UK). Uniper UK, Statkraft
UK 23 %AL LTz,
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GE) 2013 FhRIREZ A L. 2000 ££~2003 FE DA [Ttz A
(HFr) Terna, “Provisional Data on Operation of the Italian Power System” &R

HM3-11 A2VT7ICBITHREE - ENHEE

T VTR THEEE TOEERER 21T 0 HaIlid, xRN EHSZ L B0 0,
2O LI HiGIRG | ORI & 5 MAEIZA C S ATsetEidEy, LavL, By RY 7R b
T LR EITBN T, PRI EBRA R EEI RGO B R EED L5 T H5EICE. &
EM OB OHA A ZRZ 2D 2 & bR 208 D 5.,

3.2.4 BARXKAIZHSEE

%< OT VT HETIE, K2 X FOBREAEN TX 5 A RKIIEE~OBEFH %%
LENRZ N, LInLEDO—FH T, ARKNFEESOEEICKT HEEICHEE R ES 2 RT
SRR X T D Z e, HItORKTY 27 BAERRETRLXF—REDO 3 X Mg
HOM EETHRKNEEREICET LIV AZBNEmES>THDLEWVIREENHEZTVD
B, ZOT, BERO X5 RIS CTRGE R B A FEE L CH . T ORIE R
RN D ARSI DR E T, FHATTRE D R/L X —DE A &2 809 7 M BOR R4 5 [E
MG Z D AIREMEDN & D 72 BRRINSOKETIE, B RTRE T R L ¥ — R O R o8 R B4
R B EACEIRT 2 ERICRET HE - HIAH 2 TWAR, 7V 7 KETIIREAT
bbb, ZOD, ZOT VTHETIE, ARKNOFET HHRMEE R (8EEEE
ERBELEN) MfEE LTS N2nEE, kWh a2 X RSN TWD, 207k

3 il 21X, InfluenceMap [7 7 IZEIT DA RKIIFEEFT~OEE U A7 O44r) (20194 10 A)
https://influencemap.org/site/data/000/420/%E3%82%A2% E3%82%B8%E3%82%A2%E3%81%AB%E3
%81%8A%E3%81%91%E3%82%8B%E7%9F%B3%E7%82%AD%E7%81%AB%E5%8A%9B%E7%99%B
A%E9%9B%BB%E6%89%80%E3%81%B8%E3%81%AE%E6%8A%95%E8%B3%87%E3%83%AA%E3
%82%B9%E3%82%AF%E3%81%AE%E5%88%86%E6%9E%90.pdf. Accessed on 17 January 2021.
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O, AR RV —RKEOHAILREZED S &, EEFHEIRORESE &V o 72BN
7R R RE AP MENZ 72 5,

IHIT, MAREZED D Z LICEAHEEIA MO LA ORERFETH D, X3-12 ¥
3-13 1%, EZE - M2k T 2 ETHESEME L BB IS MK 22 0 LT O TH
L0, HESRA RV T TliE, FEAOBXREHENZMICRE SN TWD 2D, (EEH
ﬁ”ﬂAﬂEﬁﬁﬁﬁ%%#bﬁwt#%#v4+x(E%%ﬂé#ﬁﬁ%i@%ﬁw)
Lo TWA, T VT £ E G REEO-EH I SBARIC X > TREEMN L5
waﬁﬁ\%ﬁ%%é%@ﬂi%é%_wméﬁéglkﬁéo;®t® A i K T
EHED DO THIVUL, TOMEEH 2 KM S G- BRI R~ DR 2 D 721 i 7
Hawy, HBEES . ERITETHEIES L ZMIZRE L TV, IREIIZEDNT A
HEESHETETEBY, TVTHEICBWTHHEUOISBNEIZRA D,

EU27 -
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Avg.
v \‘\/\

___________________________________________

.502008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

EUR2018/MWh

————

(HH7r) European Commission, “Study on energy prices, costs and their impact on industry and
households,” p. 75

X 3-12 EU. BAX., KE. FEOFERAEIHE L HEEDE
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(HHFr) European Commission, “Study on energy prices, costs and their impact on industry and
households,” p. 76

X 3-13 EU &Zfth G20 FEDEEREIME LHERDE
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3.2.5 BtEDOEH%

RBIZ, TYUTRETIR, MRx REOSHRZ T 7205 b i IR RS L OERIC
Tt FEZHEA LT LEPEML TS, £O—FHT, 2D X9 fiﬁil@*(ﬁ%ﬁkﬁ
WLEZERLTYH, BEICENEZEZRTELOINEINEWVIREGFET D, flZE, 4
Y RIE 5 I I D 5 AEM OB O ERE L IXEREZFENT D720 5 7‘7@;:1‘
W ZRWE L TWA2N, BED B MEHE I, K 3-14 17480, HIEE (Target) |
NTEALREERE (Actual) BWREL TEIDZ DN ENST2Z B30 5D, EBRIZ
DR & FEREE OIEEN, A OB R ELI SR LERKE o7, £~ I\’C
WY AT LYEEIZ L - T, RELEHMA DO SBECIEEER~OA—T T 7 B ARRD 5
ATEY, FEETML, 7 FHL EOBESME DAL EZRED, 1~5 FH Oz
WX, DEEP (Discovery of Efficient Electricity Price) & FEIEZILD AFLZE U7-flE S
tiC XA REREN M TOIL, TNE0 SEHOEGIZMH%<°> India Energy Exchange X°
Exchange India Limited & W 72 HIE NG CRET L5 Z 03 AEL o TWVnDH, 29
L7=BGBIHESTIZOH 0 523, EEMLSoH 5 REEARIZ XL DHE OFUSARIZIE
HELRD,
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(HHFr) Central Electricity Authority, “Draft National Electricity Plan (Volume 1) Generation”,
December 2016

314 A2 FD5 A EFHEDBREERIKR
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FAE RNPMFLIZBITAREAMMTEXIER

4.1 IRILXF—FHUE

411 —RIRILE—HES

(1) #tse=

N RMFLAD 2018 FIZBITH— k=X —IG &L, 83 HHAMBE F > (million
tons equivalent: mtoe) T&h 1V, 2008 FDOMFGE TH 5 49 mtoe & T 5 &L, 2D 104F
BT 60% NI 572 CIEFITENMIVEZRLTWNDS (R 41 BLOX 41) . 2018 4ERfAL
TOZFIF—FEHNOL =7 TIE, AR 44% &b RE<, Al 27% & k&, H4E
FRET R LFX—0 11% &R > TW5D, FRICIEFER, AROT =T N ED DIFHRTVS,
REIKAT AL 10% % HEDTWDHHR, 2Ead HEEETHES TS, ARy, Lol
. ABENORRT ABENEERN 2 P OICHEML TV ZERTREND F, EHED A
DAPERIT 2015 FEE L 0 {3 L T\ 5720, BIE LNG O ARG ST 5,

K41 REFFLO—RIRLE—HE

Coal Oil Gas Hydro Renewable
2008 11.7 13.4 6.4 2.2 14.7
2009 12.6 15.8 7.1 2.6 14.7
2010 14.7 18.3 8.1 2.4 14.7
2011 15.6 17.0 7.6 3.5 14.9
2012 15.8 16.0 8.3 4.5 15.0
2013 17.2 15.9 8.5 4.5 15.2
2014 19.9 19.2 9.1 5.1 15.3
2015 26.8 18.0 8.8 4.9 14.4
2016 28.5 19.5 8.8 5.7 14.7
2017 28.2 19.8 7.8 7.7 14.4
2018 36.7 22.5 7.9 7.2 9.0

(tHAT) International Energy Agency (IEA), MWorl/d Energy Balances 2020 edition
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a0 0
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0.0
2008 2009 2010 2011 2012 2013 2014 2015 2016 201/ 2018

u Coal mQil = Gas ®Hydro = Renewable

(HFr) 1EA, World Energy Balances 2020 edition
-1 REFFLO—RIFILF—HEA
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(2) A

FHCEI L Cid, N R A% 2018 412 13.2 mtoe DJFIMAZAEEL TRV, 2D HH 25
mtoe 2NEH STV, JFIM O AL 2018 412 Nghi Son SUMAT S8 4 BRI L7~ =
& THMAGHICH Y | 2019 F O A R, ALY 47.1%H 2. 7.6 mtoe TH -7z,
72% Nghi Son Bl o AL, RIRGHFT ORS00 —>TH & 5 Kuwait Petroleum
Corporation MtFaT 2527 v = — N TH 5, [FEMET S BE 2 Liz7zd, X -
L OB AR L, 2017 4EHF AT 15.2 mtoe T - - AEIX, 2019 M A
T 9.8 mtoe &) 343D 2 DKEICE T T Lz, WEOERMAIIL, ~L— 7 i
E, Yo HR—, XA, FELRES>TND,

~ R F A121% Dung Quat AT & Nghi Son BUHFTD 2 SOEGHFTAN S 5, HRERIA L
JFIHALEREE 1%, 1XZ - 2009 4E, 14.5 75 B/D & 2018 45, 20 5 B/D T#% %, Dung
Quat BMPTIL, 18 & RV & U CRUMMLERRE /1% 14.56 77 B/D 725 19 77 B/D (2883 5%
FENH V. 202148 ADE L %ETELTCWDH, Dung Quat #iliFTiX, EF® Bach Ho
R ZLBEFEHR E LT D ., 69— Nghi Son #HHATIZ. 7 7 =— FEOHAJFIH
%@@EHELTW%%ZMS$®NQn&n%%W@@¥%%’£U AR F LD A
AT > TV A2, B el TR LT, 2 SORMET CENOA MR FEE 2T
ZWE 5 E£TOREITR,

Q) RARHR

FIRAT AIZBA LTI, 2017 DX M LORKHT A AEFERIT, 8.0Bem (7.8 mtoe) T
BV, ZDOIL 8T%NEND I AKSFEFT TR S 4L, R0 ITPEZEM (Rrloa by
) TR SN TWD, RERTAZMMEDOH ARMNGESA T T4 2 THIES LTV D,
10 FHDENO =R F—FEOMT (R 6%) (T TH A DHORIIEREN A
DEFEBDOHFINHIRAKIE L 7o o> TEY (A 2%) . Z DT AOHFEHIFI DA R OF| YLK
BT —HNE 72> TS, HAKNFEEIIL. XM 28O Vung Tau. Ca Mau,

Dong Nai, Can Tho __Lﬂﬁbfjbb EANO T A K OipFEREIL, 7.TGW 12725,

57T IREIRFRE M OEBREFIC LD L, HWAKNEEFT L LTEKRIATNDH DR
GBGW\ﬁﬁw%%ém1w5%®ﬁ1&m%V%6%

4) AKX

ARIZEA L TIEL, XM T AEERAZAEELTERY, 2017 FOAKAERERIT, 21.4
mtoe (1 FRAAHE TH 3,200 I k). AROE@ARIL, HEHER) 2.3 mtoe ([FF) 370 77 k
V). KDY 5.4 mtoe ([FIFY 870 77 k). A 1.1 mtoe ([Afy 170 T k) Th o
72. A8%DAIRM ., ENOFIRKIIEEI CHE SN TR, BEBEHEMRICHO DA

54 Ministry of Industry and Trade, “Report on the Implementation of Progress of Power projects in the
Revised Power Development Plan7,”4 June 2019. http://vepg.vn/wp-
content/uploads/2019/06/MOIT_Report_58_BC_BCT.pdf. Accessed on 20 January 2021.
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RKTTOENEGIT 834% ThH 72, XM F2OARITE, EHE RO Vinacomin 25X k7 AJLES
@ Red River Delta Coal Basin Z H.0NIAFEL TEY . HARMRLZENH 1 521T-> T b,

4.1.2 BRI VIR

AN RNFAD 2018 FFITH T HIEE I EIT 241 TWh THY . 2008 4£0D 73 TWh & Fhilg
THE, ZO10FERT 2.3 FIZAH LTV 5D, HEEREHIARDREK TS (47%) O
T EEDTEY, TOMIZITAKTT (35%) . RIXH A (17%) <, FECBIT 58
NFEENBHITHEIM L T D, EEEJRTH 5K EICEIT 2R EES KM FIZ
XD L, EHREERT S fzmzﬁwkﬁ%ﬂ%ﬂﬂ%#jﬁént LT, 2017 L
T D EEFEBEARES B LTS, T, FAEMRETZ XX —130.3% & 7207
WA, 2017 L THD & 62% DM R 6N TEY , BAPIEL>2H D (K428 L
VX 4-2),

xR 42 NbFLOFEREDME

2008 14,723 20.1% 1,569 2.1% 31,062 42.3% 25,986| 35.4% 56| 0.1% 73,396| 100%
2009 14,979 18.0% 1,785 2.1% 36,358 43.7% 29,981| 36.0% 72| 0.1% 83,175| 100%
2010 19,690 20.7% 3,410 3.6% 44,148 46.5% 27,550| 29.0% 105/ 0.1% 94,903| 100%
2011 22,429 21.6% 1,749 1.7% 38,827 37.3% 40,924, 39.3% 142/ 0.1%| 104,071, 100%
2012 24,855 21.1% 372, 0.3% 39,426 33.5% 52,795| 44.9% 143) 0.1%| 117,591 100%
2013 27,192 22.6% 424 0.4% 40,862 33.9% 51,955| 43.1% 144/ 0.1%| 120,577 100%
2014 34,602 25.0% 515 0.4% 43,263 31.3% 59,841| 43.2% 145/ 0.1%| 138,366 100%
2015 56,469 34.6% 1,293 0.8% 48,147 29.5% 57,174| 35.0% 194| 0.1%| 163,277 100%
2016 68,211 37.4% 1,910, 1.0% 46,055 25.3% 65,722 36.1% 286| 0.2%| 182,184/ 100%
2017 67,558 34.0% 700, 0.4% 41,020, 20.6% 88,982 44.8% 399! 0.2%| 198,659/ 100%
2018 114,182, 47.4% 258 0.1% 41,729 17.3% 84,125| 34.9% 646/ 0.3%| 240,940/ 100%

(HFr) 1EA World Energy Balances 2020 edition
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(HFr) 1EA, World Energy Balances 2020 edition
K 4-2 R+ FLOREEN=HR
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4.1.3 ERZFEICHIF=ERYHEH

AR ATREEBENCRG T 5 72012 2008 4F 12 AC TRBEEBN G T 5 720 DEFE
H#E 7' v 77 2 (National Target Program to Respond to Climate Change) . 2011 4F 12
A EZF AN (National Climate Change Strategy). 2012 4E 9 H 2 hFAH
F 27U — R EIE (Vietnam National Green Growth Strategy) Z&RBL7-, F7/=. N
N A0E 2015 4 9 A, UNFCCC %2 INDC (Intended Nationally Determined
Contribution) Z#&H L7z, INDC @ HARIX, IRERHT AHEH &4 [EER SR 25 1T 7208
5 2030 4FE TIZ BAU (ZHAT 25%HIB (FEBSHR 215 b WEaiE 8% DHIE) ¥
%, 201546 HRER T, X M AICL CDM HHFERIZ L > CREI N 254 D7 U — [
FHAN=AL (CDM) 7myxZ b bd, N FAEI7Ted s MTHRE 446727
Y7 IRTRY, 7Yy MY O GHG HIE O & FHE CO2 #5115 3,740 J7 ko~
\Z#ET 5, 264 D7 RY =7 DS H, ZRAF—=Ta V=T h3 87.6%., BEIEWILEL)
10.2%. FHEM EHEFRDS 0.4% ., EOMDOT B =2 RS 1.8% L 7> T2,

4.2 IRIILF—BEROREAT
B, Fre e X— BART LT — AR, Al - TAEERE, 2TOTFRV
X —pEEIIFE L4 (Ministry of Industry and Trade: MOIT) IZX > THEESNL TV S,

MOIT 1326 = KV — I BT B IR, B, BISSIRNG, ~ X% —7F >, kit
BIOHE 2 & N EH~DRI, FAT - BAOKE L AL, T30 X DG - FE

BT,
MINISTRY'S LEADERS

ADMINISTRATIVE

DEPARTMENTS TRADE OFFICE PUBLIC SERVICE UNITS
- Department + European Market - Institute
- Directorate, Agency + Asia-Pacific Market = University
+ American Market + Center
+ Africa-West Asia-South Market * Press

(HFr) Ministry of Industry and Trade, “Organizational Chart of Ministry of Industry and Trade”
https://moit. gov. vn/web/web-portal-ministry-of-industry-and-trade/organization. Accseed on 20
January 2021.

4-3 RN+ FLEIADHERER

MOIT VS D = 3 )L X —ZB#E T H0EH 27X, LFO@y Th b,
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® &EEHHE (Ministry of Planning and Investment: MPI)
- BETLORRHINATZT e Y 27 MOk L TEOBRE GG DEZRE L, SE
BANOFEEDOWHERE BT D,
® KIREHEREEE (Ministry of National Resources and Environment : MONRE)
- REEHH, =R RLRERE IR T DFERR 24 O,
® %4 (Ministry of Finance : MOF)
- ZRAF—REO BRI A E T 5,
® FlH4 (Ministry of Science & Technology : MOST)
- MOST O£ FIZIEX M F2DRFHBEEME#KE LT, X MNFARFIT
(Vietham Atomic Energy Agency). X FF A7 J10F9EFT (Vietham Atomic
Energy Institute: VAED) | ~ ~F AJSH#R - 51712224 (Vietham Agency
for Radiation and Nuclear Safety) 3% 5,

4.3 IRILF—EREE
4.3.1 EH
N M AEHRAE (EVN) X, =T 4 v 7 AL U CEERET. BERO.
B, BEESHELRE - BHL WD, FathoBIE. EVN 23 100%#F L TH
H EVN 280 3E% TNEEERZE]. EVN 28 100%#46 325 b REERE L 5 i
¥ (GENCO1~3 %), ;U EVN 250k Nz /A7 ot [Joint Stock
Company (JSC)J I3 bivd (X 4-4),

® EH/H5I&4 (Electric Power Trading Company: EPTC)
- EVN H#E{PE30 EPTC (3E )R HZK (PPA) #ifi#i 72 & EVN OEIHGIZ 0
LN O&E
o HiinEH AT (National Load Dispatch Center: NLDC)
- EVN E#E{30 NLDC (X, ALES - 0 - oS HICH 5 THEGG B 5T
LR Y OORMIEN 21T > T D, ERHEFIT 110kV, 220kV, 500kV %
FOBEHSRKEN ~DFEIEE T TH N N F L2 TIZBIT 5T fuuﬂﬁk@gf&)é
o [EFLESH (National Power Transmission Corporation: NPTC)
- EVNMOZEBARZED NPT (3%~ A 2R 220-500kV £ B & (R5F - A
HLTERY ., EXERMOILTERECHE IREHE e & O#EREE LT A D,
® [fildE - /e EHHE (Power Corporation: PC)
- EVN MSERER¥ETH D PCh 1 (DILHBELER L. @I ESL, @ il
#Ha ., @Ho Chi Minh City B2, ®Ha Noi City BldEss ) A3 HUEGIZ R
ESh, FHIEOFEFE L Commune FEHE~BHEZMELTWD, £/,
110kV LU F OXECFEMR OIS « fre7, BHeIER EOE KR, M8k &%
FEHLTWD,
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EVN GENCO1 EVN GENCO2 EVN GENCO3 IPP BOT
(EVNEERS EVN (EVNEEER2E, EVN (EVNEERS EVN (PetroVietanam
IITIFETEE,ISC) ImizEEEE,1SC) IITIFETEE,ISC) Vinacomin etc.)

<EVNHMIZIRE{¥>
National Power Transmission Corporation (NPTC)

<EVNHITRE P>
5 Power Corporation ( Northern, Central, Southern, Hanoi and Ho Chi Minh City)

J=31—Y(Commune)ZEEH, Local Distribution Unit (LDU)

(HFT) BHNEHAER. MBHAEEOERER $ 24 2020 Fhiv) ZxI<ERK
B4-4 NbFLOBREXDKH

4.3.2 HAiH

N R F LB T 2 Al THLE R 2 R L TH 2 O EE A MAEED
Vietnam Oil and Gas Group (Petro Vietham) T 5, [FIfhiX, A« T A - REAF
AA (CBM) O¥RfL - AEFE, Hyisk, FR - dk, Ak o fE, Al oA
WRIEZEATV, EWEM RO TSI EnEn 227G L Tnod, N L0 L
P9 CHiBA%E « £ #E) TiE. PetroVietham Exploration and Production (PVEP) 73,
SEMRZER E EEFREELZTER LD, AEW 535 (Production Sharing Contract:
SC) ZFFAE L=V 4252 & THELZIT> T D, 1990 FERRN BT, WS To Ltz
CHEHLTEY ., 727 OEBREESCHK - T - 77 U W ETHHERELIT-> T D,
AN R LD FHEF TIEX, Petro Vietnam Oil Corporation (PV Oil) 235 « AilmHLsh o
WA ZIT > T D, FEREM T, HAROHLEPES Petro Vietnam, Kuwait
Petroleum Company., =k &z, FREFIEO =" (Nghi Son) IZEW\T,
2018 4F 12 A L BUGHFT OB LT > T D, REBIRFERM TIX, PV Oil 7217 Tid72 < ]
O [E #4424 CT& 5 Vietnam National Petroleum Group (i Ff Petrolimex .
Petrovietnam & (XEARBEMRZ L) &AM - Ak oA, BRIEET1TR>TW\D,
[F+Eii% 2016 4F 5 A2, HARD ENEOS A—/1T 1 v 7 AN 8%DERSINEIT- TV
Do

4.3.3 AR
HAEETHENTEFEEAAZEEZ R L CWBONEEAMEZED Petro Vietnam Th
%o EWRORKT AL, REFEEBOMENDDOEENTETHL0, TEZDOEER
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FOM A TS, XM TAICBT LT A0 - lEFHEELH > TWD DI, Petro
Vietnam % @ Petro Vietnam Gas Joint Stock Corporation (PV Gas) T 5,

Petro Vietnam (% 2017 4= 7 HIZ, 12025 4F T O A A 58 SR BATH M . UF 2035 4F %
TOFHEH] ZAF LT, BUFIET AFEE % E OB B LS STREHRT A D
M blan s ) =gz gz F¥—L U THRMIHETNT 5 G AT HHLTEBY, Zhic
M CENTORY A & ERB A ZILRT 5L LTS, FICHEEBMICEWTIE, H
PERIRTT A DHEFEREDIMFIET 21T, LNG KT KT 5B LAEmE->TETRBY, EHND
ALED - A P & LT LNG ZAREMOER A ST D (K 4-3), I 512, 2020
12 JIchE sz, AR =3 L F—"— s F— v 7 (JUSEP) (2B TH,
FFAIZEBITD LNG NV 2 —F =—UBBICHET 2 ERLERLHE N sh Ty, 4
BOEENERIND,

#z4-3 AN FLOLNG ZAEMETHE

ZAEMEZ (@) HA{EEES (100 %5 ton) Br{ET ERTH
FSRU LNG terminal 0.2~0.5 2026~2030 &
Hai Phong LNG Terminal (Cat Hai) 1~3 2030~2035
Binh Thuan LNG Terminal (Son My) 6 2022~2025 &
Khanh Hoa LNG Terminal (My Giang) 3 2030~2035
Southeast LNG Terminal 4~6 2022~2025 &
Vung Tau LNG Terminal (Thi Vai) 1~3 2020~2022 £
Southwest LNG Terminal 1 2021~2030 &

(HFr) Ministry of Industry and Trade, “Vietnam Gas Industry Master Plan” July 2018.
https://www. jccp. or. jo/country/docs/4_CPJ-5-18_MOIT. pdf. Accessed on 20 January 2021.

4.3.4 BAEREEIRILEY—

2020 4 2 AlZAR SNz [EHFET RV X —FIFEIE S #H) T, Ul TR vTRB e — ¢
X —BEPERINTEY, BETREDRILEF -7 U — 0 =X L XF—0DRFEN R
LADT XL —HFEICBONTHELEFELE 2> TV, RS TlX, — koL ¥—
BT d D D A ATRE = 1L — D AL # % 2030 4FIRF 4T 156~20%, 2045 FRf 8T 25
~30%ERELTND, Fo, XM T ATIHEHATEZ R VY —REOMEBR L LT,
[ E MRS B I B (FIT) 2BEICEA STV D,

(1) KEEAFEE

MOIT 1% 2019 4F 7 H, 2019 25 2025 FF TO/—7 b v TRIDKIGCH EIE R D
HEMERTIE 2 7658 L 7=, 24U 2025 AR £ CIC2E T, B&EA R 1,000MW [ZF4 95 10
Tty hOA—T by TR EEBAZRE L. EHT 52 &2 BRI TV 5,
H4 & - B RRIRERH] CHUBEAICEALME D & 2 HHE R S U 2 35 W TR R B~ D LY #
HTEFRIZHED 5 TR Y | 2019 FOKRGIEHE ORI A ZILATFEL 5,589MW i D
5,695MW & 72572, FIT DEAZNR G &Y | EFEEEH LY RILKBEA TV D,
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2) BHRE

MOIT 1% 2020 4F 4 A, 2025 £ £ T2 12GW 55D JE S B EEA%Z B3t 2 A% L
72o F£77 2020 4E 10 A 2%, T r~—727 TR X—F L LRI BRI _ou\f%m%
firft Uiz, RENCRBT DR FEEISS LTE, ASELEVELEZRL TS, i
[/ H S O RS L OWRE O [LHE IR 12 38V TR 6 7R @?T//?wﬂmw&ﬁBﬂ
THEY, 202046 AT 7TGW UL DR /1 E 7' 1 ¥ = 7 OGRS 417z, 2019 4K A
Toke FE)FEEORMA EIL 276MW  (RiEE 138MW #1) | Al U < ¥ L& 178 E O %
KEILIIMW TH -7,

44 TRILF—-ZIy IR -BREIVIRDODBEE

AR FABHIERR =R F— - Iy 7 ZAFTAR L THRN,

2019 4£{Z Economic Research Institute of ASEAN and East Asia (ERIA)AF L7
i@ L [Energy Outlook and Energy Saving Potential in East Asia 2019%] (2L % &,
N LAO—RT R F—AAGEITILAES TV AT T 2040 £RICT 219.9mtoe F THY
M3 2, bREITIRT 20IFARTH Y, 2015 FF125D 5EIE1E 35.9% Th > 7278,
2040 FEITIT 56 2%~ LT D B L TH Y, —F, KAV AT 13.7%0 5 12.1%., KT
b 7.8%70°5 1% ~NHADT L LR BESHTWS (X 4-5), HINT 25—k —fik
Fa a2 WVINRR BRI AF—THi 72 L T OB FF AL > TEAHDORE 23
BT D,

2500
00 - -
150.0
1000

500

1980 2000 2015 2020
B Coal Qi M Matural Gas B Muclear Hydro Gapthenmal Others

(HFr) ERIA, Energy Outlook and Energy Saving Potential in East Asia 2019
R45 RrFLO—RIFLF—HEEOREL

55 Economic Research Institute of ASEAN and East Asia (ERIA), Energy Outlook and Energy Saving
Potential in Fast Asia 2019. 22 February 2019. https://www.eria.org/research/energy-outlook-and-
energy-saving-potential-in-east-asia-2019/. Accssed on 18 Janaury 2021.
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(HFr) 8th Power development plan
K46 N+FFLOREREEHORAEL

2021 FFIZFEER S 7 PDP8 (B 8 IREIFEWFAFEGIE) O K77 MIBWT, HFERE
NR=ZATOI Y7 ADRBLIRINTND (K4-6), 2EOFHERMHEAEIL, 2030 12
143GW. 2045 4EiC 282GW A HIE L S TW5, 2016 fFI2/ERk &7z PDP7 (5 7 k[E
FAEIBAFE G ) 1T D EARRFE - MRFERD LD ZAHD N TEY, 2030 45
SRTCORESTIER, ARKITDOY =TI 43% 05 27%25|1 & FiIF b Tnbd—J, HAKS
DY =T 1E 15%0 5 21%, KB « BADOY =71 21%00 6 29%~& EHEE S TH
%

4.5 FHEOOFVDA4ILRDFE

451 HYTS5AFz—0~DEE

NEFAZBWTE, =XV X =D T I F =T M an U s L RITE
DY R BT A LN, 2020 FFOENO —R TR LF—FEIX, AL T 3% DD
Z e, =X —PEBITI, Eﬁﬁgﬁmﬁmlum\f%ﬁxﬁﬁﬂlumwﬁwf
boT-, BHEBEIIRFHIAMEL T 2.83%08MTh - 7-%, e KRG A DEERIT
RFIETORTIZCE 2D THD, BHICEL T, 20T FiZdh o THRENEFIH
MUTWDZENBHIBTLTH, A BIRITREZ ikt Sh Tz LHERI SN D,

4.5 2 BREBERECHEREOELEE~DELE

%f@%774%1~ WX U TR R E BT T RN b 0D, =R LF—45
BRI DRME T T U 4 VADEERZ LT WD, FlIX, BIES A

{
%wfm\%ﬁ®@DﬁET ET XX —EBFR~DEENHEALTWEN, D) bESIC
%f%&ﬁmowfﬁ anF v 4 )V AOFREIZ K HREORGESC, SME OGS A — T —

DEPEFEF DT LI L > THEMESZOMADRENTEY | TORR L L TREFHEIE

56 BP, The BP Statistical Review of World Energy. July 2021
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JENRAE U TV D HEFNRA BN D557, EFEOBMNG, EVN 23518 2 &Rl BRI
T OFRBEEICONT S, BHIOFHE L Y EBIEH A 5TV DR TH 258,

4.5 3 anrxiseE L THORE

RN FAIBITAEAEEERIT. a0 T 7 4 VADEERH > THRKERBAITAD
NTWRY, £, EEEHAE (EVN) 12O ThH, FEED BBV Tidaa )7 ¢
JVADFEZ LY | RIFHNC L T T B F B 6T 2 B OWSRH E e & Vg
ASniiew, Wﬁ —ﬁ% HALL7ZHO0, ZORHE L, 2020 40O#@4 Tl
2019 fFLEC, 520 BT 3%%ﬂn-ﬁﬂg§j§01:i4%a%®]448JE%/ mB{%*b
w)f&otq)%®m® 5 B EEE OB IOV TIE, FEMARMEERNS AT TE
NS DD, RFED T2 O I L 72 BLHBU BIERE & OERNE ORI 25 &, X |
FTLENTOEBNFEEDNT VAT —MNIHTavF U4 VAORETHE Y RER
WEHIWTTTE D, BRIEEREICOWTITE TOIIEN A BN D & O - (RESIFITIZHE L
STHEEEIIMRE TERY, 20D, FHilan Tty L AIZLDRHEE WD BLE TOE
Bt D =—X1%, D7 L BEIFMICBWOTIRER TIIR2WNEEZ BILD,

4.6 ZEEH

RO A ITCIZ, AEDON N T ACKT 53R E LTILLTD 8 DO HMERET D,
—OBIX, BENRIE TARSNDIKGFEZKRFEIEL2 L Thsd, AEBLUREICE
WCHTZ LS IZ, ARIOGHRIREOH TIL, N M ADARSOKFEIIEEL > TRV,
B 72T TR < FEESCRABMICB N THARPZ HN LA TND, ZHUEE 2
EFTCOLRAREFHAT A Z LN, BREFOICITHRERBIRZ 72720 Th D, 5%, i
A7 KUBEE BN IR~ DL E D — 7T, R A RSOEFEZRMIIE TS YL 2
EIIAN N T ARFICKH L TORERBREZAEACIELAEENDH D, 20D, BN
il LT, DR &b R F—iRHIC BT DBITHICI W TR, AR SRR ZA~D
AL 2R3 2 &3, BUIRD @ WA RIKAFEE ORI & - T, BIERYTZIT ASUATREZR 73R
Thbd, NN FTAIKTLIAEOE S, ARDPO KRBT A~OREZETZ L0, —D
DI B RETH D,

TORE. KVEEMARIEEN S TOZRNN X —ERONESIEEZITI E VI RTH D,
BCA_ b A8 TIE, BAEMICOWTIE, EME e BIRBEREEEAER SN TEY .

57 Viet Nam News (2020-05-11) “Investors concern about wind power development”
https://vietnamnews.vn/economy/716482/investors-concern-about-wind-power-development.html.
Accessed on March 29, 2021.

58 Vietnam Energy (2020-05-07) “Many power grid projects are behind schedule due to the impact of
COVID-19 pandemic” http:/nangluongvietnam.vn/news/en/electricity/many-power-grid-projects-are-
behind-schedule-due-to-the-impact-of-COVID-19-pandemic.html. Accesssed on March 29, 2021.

59 Anh Minh, “EVN Posts 49pct Profit Rise,” VN Express, July 5, 2021.
httpsi//e.vnexpress.net/news/business/companies/evn-posts-49-pct-profit-rise-4304586.html. Accessed
on August 19, 2021.
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ZOFEONEIL, =3V F—LZERELKEEE R, RIFEOBLEN S bIFFITEN
THETH L R01E, F2EICBW TR EBY THDHN, EOMDIEEFHIIZONT
X, BREINZRHEORENH2ITR SN TWD EIEE 2R, Z0kd, FEBEEMIC
T 5 = RNF—HHGEIRCA 7 TEAFICEAT A B EIT O KRB H D B Z B,
=ORF BEFARHY . OFERAMEOE VTRV T —EEME A BET L2 L Th D,
FlDiEY | X FATEH, EBATGICEOTIBEC Y AT ASENMTHOITEY . B
DL ERAE & BB DOMERICB N TRERIEL LT TWD, ZhicktL, TAdHD v A
T AYHITORENRKTH Y . EAHTGHYOUERED N LHRETH D, BEMIC
X, T ATHIZR T D EEMES, BN, EESt, RESHEOBESHES, KisOES
T2k DPEF K2 Eizo0Th, PRV —LRBRESNDZ ENEELY, £ L
To v AT DL, SHROTAIEOA 7 TEGFICRIT D G AR T 5 ECHEE L
5,

FROBMICESE RREETIE, XN FACHT 25 %OEER IEEE LT,
INGNY a—Fx—VRAET 4 TAGHERLETLHMNB DTy =s N, FEES

LB DT ADOFN R E D 3R 3RRT D,

4.6.1 LNG/NY) 2a—Fz—2VRAT 4

(1) FEELE=

AN R F L0 2020 2T D FEE GDP ik =RIE, COVID-19 DREGIERA K E <58 L
T2l 29%DMRICHE-To, UL, A FRTT (2.1%) U TR—=L (-5.4%) .
~ L =T (-56%) . XA (6.1%) BN~AFTAREThHoTmZ L&2BExD L,
COIVD-19 #lZ B\ T [RE ORI IL LR TH D L W2 D, 797%%%??755‘ 2021
47 HIZHFR LTz Asian Development Outlook (255 &, 2021 BT AT LAD
GDP fi=zHI1% 5.8% k?@ﬁé?}’b“(b\éw

AN F AT, BERE L HICENOBENTFE S RIRITIELR L TWD, X~ AL,
K FEEZ LEBIR L LTWED, KAEDIEKTIC L 2 FEEROBAI LD, ITFEITA KK
NPMERRREIRE LTy =T 2R LT D, EEIZ, BRI v 7 X2BIT 5 2008 F0
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PRAEE R IR L TR REREREE LM, ARKN~DIKFELZ®mDLZ LT Y R7
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7 MINAFR ST 8 IREDRBAZEFHHE (The 8th Power Development Plan: PDP8) |
wfﬁ\ﬁ%fﬁkﬁ@/m?iﬁ@Té*ﬁ\ﬁXkﬁ@/iTiTﬁ?é&ﬁEéh
TEY, ALABEI O THIRRF = RNV X— EMLESHT AL TV D RIRAT A OE 23 1
SHTW5

“FfAi.WTf%ﬁZ%EFLTkD T OEFEREDOK) 9 BINFEEHRELE LTH

80 7 27 BA##R9T Asian Development Outlook July 2021
https://www. adb. org/sites/default/files/publication/715491/ado—supplement—july—-2021. pdf
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S RET) s
(Gas & power) HRAET I
TOS1IMEEIESTHD o JWi1-T1-VBICIANRENPARL—>3>0HEM
= OTOST7 BEEDZTHMEL HEBUERERIYANSI5—%BIRT 5N alEE
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EQ (ERNOFRIH A « LNG EEBEROOHT) (LB G

AR AENORIKAT ABIFEIL Petro Vietnam, H AW « 52 F2IT Petro Vietnam
AZTFO PV Gas M- TEY | FEICHIT 5 KRBT AFE L, EHERENKE 2B LR
7ZLTW%, LnL, 5%D LNG NY a2 —F = — L OELED T\ BTk, REE
ECRMFEEOSALEELRER CTHDL I LT 2 5L, LETHELEEY R AT
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(1) RELER

AN R ATIX 2021 F 9 AEFAUTIL, Petro Vietnam 7 /L — 772 EO B R EFEEH L&
LT FSRU &M # & O 7G5 7O LNG =i ANLEHE D 5T b . BiFiE 2022
FEOF 2 WEINTRYIO LNG O ANAFEBT 2 RIAZTH S, Iz TRAMBZEIC
% LNG ZIF ARG HED N TEY . ZNHBIfREEERMEXEZED5 E 10 #FL/L
roTever v RH B,

NRPMFLATIEINETEEORRTADFIHINTE 2720, XM T AENITIEIRART
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22D LNG OFRF DY BRI 72 R0 E BRI 22 P ER S | 25 8 7o BEFIRIEAT o Fnilk 0 B 1503
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LFER 7 LNG O3 AL « FINE I BE 2 8l ) & FEhid 5, Bt 1106503
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a2,
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AW HEMO TR BHE, X M AEAF 2D UTEE SEOBUMRFE ICR LT, LNG %
A - FNERICB T 2 BB R R A EHS L CTHS 2L Th D, ZRHEUF - EEREOF
YRUT A ENT 4 IR LT, NN AICEBT A M THIENR LNG OZ AL
TREYLRDEART < 2 D,

Q) HBfFSnHMR
ABHEMHFICBNTE, LLFD 3 2OR%E EIF 5 2 L #ifisns,

RO LNG Z ALBEOR A2 T ATy N T — 27 Ot - EE R Ok

£ KB HRUETOBMHE SN EBEDO—21F, R b F LB (MOIT) & EEAED
BAMRE ICx L. LNG D% A0 DI ZRBEEBEFSICEDL T X TONY 2 —F = —(ITFT
DEFEN R E HICE T CTHLS 2 EThD, XM AT, RERTABEOIRY
WNZIIFE L TRV BRI S - B - RT3 BH bR I T 52, LNG
DFER —162°C & W\ 9 BIRIEE DB T O W TR A BB ST Zen,
B2 Z 9 L7z LNG O ARHAT A, SAWH LIZOWTOR A - B5E - B O %
Zi@ LT, WIIBME ) DIRE 2R LT U7 R HiE A BST 5 2 L i S5,

BR@ =T 7 & AOE AT 2 I OB S A D FE R DRk

WOMFFS DN, = FEMPHBIEZFIH L7z LNG 52 AKEH O£ 1) 727
Thb, LNGZAREMOEH T 1Y x 7 SRS HBREHEITIVUE, KO KR AR AL
RKOBEIDS . LNG Z ANIEHA~DE =FT 7 & ANBRARE L R D[R D, 56
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% — T, HIEOEMNTERE TIE, SAEMZEDO L DO~OFHEEREZWNTLE D AHE
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RO DE TR AET VORI ONT S, FHENFHR L 2D, 22 TlEanF ol
KEAGWTHL OO, BMBUT, EEREBRE I 2 ARFMHHE N AR v K 72158) & 72
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WIKFA 7 T HRHNEM T 2ETHOADE R D, AT T A AT > TH
RAT&E5Z Lt RERAT A LKRFEOW T ORI AIRE/R EE M &2 i3 5 2 & TRHhFEW
A T TR RE L 72 D

REQ (BAMMICET 2 0 AEEORREE) (S0 fEE)

2018 FERFRUCHIT H N M AIZB T D2 FEE ISR 5 =L F— gt Ex (
53%) . NA A~ (22%) . AR (17T%) . Al (8%) &72->TERY ., KT ATFIH
EN TN, AR A ZZONTE, B A O OB T OEEER DO ZAL
D, FRERIICERSC LPG ~Z R X — i S5 Z N PlE NG, iR ek
WXL VREEECEREBEIIH E 0 RIADRWZD, FEMPNICE T 5 KRT ABEEAI
D RaE UITE LVIRIIZ S 5,

PAEETPIIC BV T B, 2018 AER S TO T R LX — MR RIT AT (47%) . BR (30%)
AR (24%) THH, RATAFEHI L TWARY, UL, REERMICBWTIET A
bt — MR T 7 EOERRMEEEH OB E#E, T Aa—Y xR b—3a Vi &0
LS OB TH DT ABELZAIHT S ZENARETH S, LR EERT H7-01, #
X BERR OREREY T 28 =X BRI OBARFLTH Y | EEEMITKT D1 LF
— W[ & BT EBREINICK D Z & THIA R DE = RITE T 2 KR H AFH Oz
Wrtd Z LN TED, 7o, ERLOxf st 2 i Bh il B O Brak <o <oA1 bk D —H56
FUHHH bR 5, 1> 7 TRERICBW T, B REEEE NG EMN 2 S
AU TZER T GO THATHL B BH S G DO VERR 3~ D BRIC, HITBURFOSL R ~xF L TRARY
AMAERE LA AL 7 T OEANT D XD RS o T ba8chy, =
OHHENETIE, 9 LIz —HOBRA =2 —DTRE21T ),

4.7 vy bEOERICAIT-O—FK3 YT

KBIZ, BHOX M ACBWTRESRTAOHELZFEERICTH ETor—F
Yy T HKATIORT, Z0or— vy 7 2060 FR R CTEE Y rOREBLENRT D &
WE L., BUROR T AR 2 =3 F—FEHE DNy 7 ¥ v X MURFIEIZE -
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TR LT D TH D%,

Xy FEEA~OERHITRE S, OFEFTRT LT —IZ X2 EOHEE, @E(NTE
ROWTREIMIC BT 2 LA B OB @FE2ICHERRT S WM RE O I L > T
AL % CO2HEHD R T T 4 ZHHEINIZ L DFRR. D 3 DDOFEIZ K-> TSN D, F
f%ﬁﬁfﬁﬁﬁf“d)ﬁi@ﬁ’ﬂ?f?%éﬁ ES N :I@%ﬁ@% 8 /J’taaﬁﬁﬁ%‘éﬁrﬁ ZBWT, §TI ’%E

w%~%$«@%mﬂginéo%@ifxzwoiﬁmfﬁﬁmﬁmkﬁ%% B& A
L. D2OBEEOARKINIKTT HRFALR & UTERELT =7 OIRBEDR BRI S LD~
EThHDH, HUNEL 10%FEEDIRBEDIGE VD . 2050 FIT0T TETOARKITIHBNT
60%FEE F TIRIER A2 51 & EIF T <, R T AIZBW TIERBUIR =R VX —HEIC S

LENOT =T D 30%E LMV, TRERLIZHIE BT, 2040 FI21E 40%, 2050 4F
1L 50%& L, 2060 FFIZmiT CE HICED EfEAZM 5,

ﬁﬂ@ BIRBAFEICONWTIR, RO Z LD, AR XX —OE AN KELS

o BUR, REFATIIHAFMEEBRO Y =72 4 FE H508, TOIZEALENKS
% T&D KDY =T IIA%RENOEFENEINT 520 THXTBIIZIE T LT
SZEBBEEIND, LB TEBRET &R DHARMRET RV —ITET) & KD
FERY KD EPETZEAFREERIRO Y = 7 1% 2040 ER 5T 50%FEE, 2060 4ERF ST
SOUFREIZ/R D Z EBNEESND, N M FLAOMBRERCHEEBE R 2 EEBT D L
FAEMREERO Y = 7T IXBREZERICHAEARBTRAF—IZTHZ LT L <, 2 FIRE
3k#E (TrE=7) CCUSfEDAKNFEIRDEEZLND,

FAEFTREE IR OB & T K SR EO MR FEA S AR TR ED Hivd, ARKIIIC
DWNTIE 2060 FITITT N TOARKNOEERAFIET D, TAKINZHOWTIEL, A
BT R F =Dy 7T FREHRMERIC I T DEET I OMR E W o TeBlmn b, fikk L
THIAT 2L L, ZODOBRFEIKE LT 2050 12X, HAKITEED 20%I2
CCUS ##E A L. 2060 FFHf R CTIET X TOH A KINZIHWT CCUS #EAT 5,

FEBAFMNCHONT, EPFREEIMICBO T, EHIRARRISHR & LT, 5% OEER
P31 2 AR AL O E & Bk 72 = R L X — R IEHEDE A EHLATRE/ B Tl
BURBROFEEH =X L X —FEHOR %2 D D ARCAHN D HARLER LV LITH
ARRET RN F— DI A X2, PEEPICKIT 2 =X F =R EHEICONTL, £
D% b EMICEHEL LT 5 2 & CRURR B = &2 FEBT 5, F7o, 2040 % BRI,
ENOH T SN D2 TOEERBRICBWT, R R vy M aCEd 726 s ml
HEZREE (Wb D Net-Zero ready) ZFEASFHIT 5, EARMITIZEIR VD LITAKFEDO LS
RIEAREL ORI Z iR & 920, HEH &N D CO2 29 XTI 5 kR FICEE OF
B, BRTDRHT 4 7= vy a VRO 2R EEEH KV AT Z & &L,
2060 FFIZITHAX T H 80% LA EOREFEMRIZIHB W THEEE n{bx FEELT 5,

MHEo T, FOERBICET D a2 MR EZHATREMEIC OV CIE, BRBICHREE L7 6 O TIER W AT
HMENLETHD,
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LTSI B VTR, EARMICITE L EZED, BB EH L WSBICBWOIARFEIZLD
REZED D, ETIEFHD & U THISRREREDEANZED DD, Bl D1 &
YTATANZALEEANTHZ LT, EREHEOFEALET, I HIT2030FEHLY
EWNICIB T 5 BEIEOFHEGEIC D 2k AT (KA B, REEm B, K
RV UCABERE) O =7 2B K o TR 12 & BT Twv&E | 2050 FI2iEd~
TOFESEZ R IR BB E L 5, F/o, MmN/ 0B LI Wk B
[ZDWTIE, 2040 fFE L D KFEA~OEEBZ D, 2060 R TIE, XTI T TE
KW LIIAE (FREFzoErottn=I vy g UBRED 95,

FREE, P EZE0RAERMICE N TYH, MR, EARMICITELE L
Lizmp X —inli e #E 5, FEMAICBW L, FEICxT 2 = 3oL —2h R i 48
AL, FEOFEED T RNX—WROENTAEERME~DANEZRT, M THIF Tk
BRRBINA F~ 203D KIGHCR ) 72 EIC L 08O BEFREAZHED H 2 LT, FHEN
TR — DR & BLRFALE IR EHL S5, 2030 ALARRIER 2 IC A ATRE= kL F
—R—HKRF 2R LIcEEHMMORE Y nfbiadEd, 2060 FI2ITRKTEH 80%DEEIC
BIL2EREE e bz ERT 5, FEBMICEBNTH, FEICKT 5= F R ELHED
HHSCEOREREETTH Z & T, PRFLLSLT VA V7 T2 ED 5, I 5, BiE
PAEA CIIR RO =F A X —JHE 72> TV D AMIZONT b FHEARET XL X —0m S~
DI LD 5, 2040 FELUEITHFEOBMICHOWT S, BALZRHEE LR E2ITHY 2 &
BFRGAT D2 LTl 2060 FRERTIRY 72 < EEE R IZHVIREE EHRT 5,

%I, EEEO—HEORVMEATHEE S TLE ) CO2HHEMBET XN T 4T
va VEICOW TR, PR FAENTO CO2 DIFRERT v v LV OFHE Z BT 5,
FENIZIIREB T AHBMEET 2200, T LETADIFREEORT v x /v
B L., F D%, BEAKEB~DIFERT ¥ MZONTHEbETHAET %, CO2 &8
HEEUL E L THWSD CCS-EOR IZ DWW TIERFMEDER TE 5 6 O BIAREN OB T
WHT 5, )i, CCUIZDOWTH 2030 48 EIZ A 4 7 — b7z SR (g =
A N CHEAD AR BT OB A FTRENEZ 574 L. RO I T 7o st 2 B aa 3 5,
2050 FRER T, EHERRELZRW TIXENOSA ABRELOFI A & CCS ZilAaG btz
Direct Air Capture and Storage (DACS) 72\ L% Bio Energy Carbon Capture and
Storage (BECCS) DB AFRENEICEE T 5 A% 7 ¢ ZBHkA L. 2060 fFIZFEM{bx HiE
R
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Year 2022
Power sector
Elec gen Switch planned but

unconfirmed coal units to gas

in GWh

2030
No new coal power plantsis
permitted

Introduce fuel NH3 to the
existing coal units

2040

All new power generation units
are net-zero ready

Share of renewable power at
50%

40% of total final consumption
is electrified.

2050

20% of LNG power plantsare
equipped with CCUS

Share of renewable power at
60%

60% NH3 mixed combustion at
the existing coal units

50% of total final consumption
is electrified.

2060

Phase out of coal power plants

Share of renewable power at
80%

All LNG power plants are
equipped with CCUS

Non-power sector
Industry
Providing long-term net-zero

in ktoe mission plan

Start to switch coal/oil to gas ,
electricity, or renewable

Setting efficiency standards

Transportation

Efficiency standard incentive
policy to encourage EV adoption

in ktoe
Residential

Adoption of strict efficiency
in ktoe standard for new building

Accelerate conversion from

biomass to electricity
Commercial
New buildingis recommended

in ktoe to be fully electrified.

Adoption of strict efficiency
standard for new building

Mandate to adopt all available
efficiency technologies

Monitoring and tightening the
efficiency standards.

25% passenger car sale is Next-
gen vehicl

Al vehicles for publicserviceis
Next-gen vehicle®

Promotion of distributed power
supply based on solar/wind

Reduce 75% of oil consumption
in the sector

Obligation all new industrial
sites to be net-zero ready

75% of passenger car sale is
Next-gen vehicle*

Half of HDV sale is Next-gen
vehicle*

Start conversion to H2 in air and
maritime transportation

All new buildings are net-zero

All new buildings are net-zero
ready

Monitoring and tightening the
efficiency standards

30% of industrial sites are net-
zero (electrified or with CCUS)

All new sale is Next-gen
vehicle®

50% of existing buildings are
retrofitted to zero-carbon ready

80% industrial sites are net-zero
(electrified or with CCUS)

All vehicles on road are Next-
gen vehicles*

No fossil fuels in air and marine
sportation

80% of buildings are electrified
with renewable power supply

80% of buildings are electrified
with renewable power supply

Negative emissions

Study for CCS potential in
Vietnam

Pilot project for CCU (C1
chemical, mineralization, etc.)

Apply CCS-EOR to the existing
oil producing fields

(HFT) BRI RIILF—EFRRAER

First BECCS or DACS pilot

139

BECS and DACS operation
commercialized
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58 WURSTIZEITHARENTEXER

51 IRILX—FHHBE
5.1.1 —RIRILE—{HE
(1) #HtHa=E
B R T O—RTFNLF—HHEEIT 2018 W55 T 8 million toe (mtoe) E{EDTH
05, 2008 0D OFEFROMNERIT 9% & @V, —IRTFAF —IE— 2 TliX, FHAEA
BT XLF—D 2T M 61%EHHBREL (DL LLFH IR ED VDD DIRKAI A A
~A) . AN 30% THTUVD, 2008 FF~2018 FDOHIM TIEIKART A DOFHIT 72\
(£51BX0K51) ,

£5-1 AURITITHE T B —RIR)LEF—HEE
BETE

S S Zoft
2008 0 1,142 0 2,279 24 3,445
2009 8 1,412 0 3,604 62 5,086
2010 13 1,580 0 3,622 117 5,332
2011 15 1,592 0 3,795 141 5,543
2012 16 1,662 0 3,933 180 5,791
2013 52 1,655 0 4,078 195 5,980
2014 242 1,708 0 4,260 156 6,366
2015 587 1,928 0 4,391 131 7,037
2016 679 2,202 0 4,572 136 7,589
2017 1,009 2,252 0 4,701 127 8,089
2018 589 2,473 0 5,008 134 8,204
20184317 7% 30% 0% 61% 2% 100%

(A7) International Energy Agency (IEA), MWorld Energy Balances 2020 edition

Mtoe
10

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
nhkE nfhH eBAOEEILT- mToft

(HFr) 1EA, World Energy Balances 2020 edition
5-1 AR T7O—RIRILF—HEE

(2) &
AMIZBE LTI, AR, mxEROAMAEEIT RV, HEDO7ny s AT
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KrisEnergy (> AR —/) (ZX > THRFEEIEINED HIVTWED, oA E R R
TERNWIZEPHI L2720, A K > TH R T TEBIFIZRH L, B EZEDAPEN H
FH ATV D,

AO TR L TiL, BRI 7B 72 < A T Tl A
S TWD, 2017 FITH R VT WA Uiz AR, i24mmeT%Oﬁo£@%ﬂEﬁ

Ui, B E ATV THY, YU HR—, Z A REFLARELLIRASH TV,
RBACRTTIIAMTSGAARLISNTEBY, EEHEE LY bEETCHRESNTND T
B, FEHIEN R WER S Z AFET D & I T D,

LS OAMBEED A > 7 Z & L LT, Ml Kampot /Il & Preah Sihanouk M2 72
3% WU ZBGMpT A ERR STV D, Z ORGMETO LB DOEE)IT 10 77 BD & S Th
D, BARTTORMAEFETHS Cambodian Petrochemical Company (CPC) & H[E®D
[E'= 23 #1Toh 5 China National Petroleum Corporation (CNPC) Zz | ® Northeast
Refining and Chemical Engineering & DG HFEEL L TERDED LN TS, FERH
I3 618 2,000 5 K/ TH D, 20174 5 HICHE L& 2019 FFMIHICTER T 2 TETH -7
23, BLHLO RIEROFRAH DALERE B 72 E OB TEIEASAHRNTHRAEL TH Y, Bk R TO
SERLTIEIL 2022 E L 72> TV D%, T ORGEFTOREERAIL, H A &2 R D ik &
7o TEY, ENO Apsara JifIH B AEPES LD APL ELHE 40 FE &0 5 BB UM & 134 L
e, FFE#ETEE LTIHSD AL TV D,

FE

3) Aix

LIRICEA L T, 2017 EDO N VR YT DA RAFERIT 27 ktoe (AIRAFE TR 4 7 )

f&éo_miﬁﬁ&i AANFZEE DN TERIET S L 9 RIEFI/ NS WEET, £2F
IREFEIB ST D L9 REERLETIE R,

51.2 BRIvYI R

2018 FEDFEERIT 8,172GWh L /D72 A3, 2008 H05 D 10 ] TH L & 5.5 51 &
BIMIZHINL T2, FEBREIO T A TH 7275, 2009 4F0° B I3 R K 1D
@AM L. £72 2010 FRICAD L FHAEMRZ L — (K1) BIRIC X 240E038 2
TETWD, 2018 ER R TOKRNORER Y = T1% 59% TH VY, HRIT 37% L 72> TE
. AMKITOY =TT A%ICETIR T LTS (K528 LV 5-3),

%Kevin Foster, “Singapore’s Kris collapses as Cambodia oil falls short,” Argus Media. 7 June 2021.
httpsi//www.argusmedia.com/en/news/2222136-singapores-kris-collapses-as-cambodia-oil-falls-short.
Accessed on 27 November 2021.

66 Jason Boken, “Oil refinery project on hold again,” Khmer Times. 10 December 2020.
https!//www.khmertimeskh.com/50791450/oil-refinery-project-on-hold-again/. Accessed on 14 January
2021
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®5-2 HUROSTOREENEDHEK

2008 - 1,417 0 65 1,482
2009 28 1,170 0 68 1,266
2010 31 914 0 55 1,000
2011 34 951 0 75 1,060
2012 37 857 0 540 1,434
2013 169 579 0 1,030 1,778
2014 863 327 0 1,872 3,062
2015 2,128 228 0 2,041 4,397
2016 2,551 379 0 2,664 5,594
2017 3,911 297 0 2,790 6,998
2018 3,057 299 0 4,816 8,172
20185317 37% 4% 0% 59% 100%

(HFr) 1EA, World Energy Balances 2020 edition

10,000 Gwh

8,000
6,000
4,000

2,000

0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
AR sE#H CBARELALT-

(tHPAT) IEA, World Energy Balances 2020 edition
5-2 hURSTOREENEHD

5.1.3 EFRLICHEIFT-ERYHEH

AR YT T, BEE LD R YT ENIRFERT, BAROFHERT:, HEKER SE g At
JeREBE . ESLEREEAFICAT S I [EFZE T [Low Carbon Development Strategy for Cambodia
toward 2050] ZREL T\ D, Ziu, B ARV 72 GHG A L, fRFERE &5
BORH TR IS Z A& LTS, ZHE TOLFERFIETIE, BLFD 4 SOBR

ESNTWD,

BOR1: 7V — 8RB

BUR 2. 7V — i, tha. sUboditn
B3 J—xa ) I—

W4 oL vy

BOR 1 07 ) —VBRETIE, ke s Big L LI 2N, FEEMHIRZ ARy L
U 7z BEsE i BG . —  RE0INMER O B BRY & LT REE HERIE O 3 D ORI >
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SRR STV D, B 2 O U — ik, . SUEOFRM T, fiko x /L —0Hl|
WA B L L2 @ E BRERIG . A FREC R LF - R LF—Ea B L Lo x
X —F RIS, AT COT R X =B ORI A BRY & LT iATE BREkIE D 3 DD
B 2> DAERL STV B, ﬁ%3@7»wxz/:%fi MHEZEHT D HME LT
TR X ORRGE ATRE 7290 il i BRERIE S ERE ST D, BUR 4 o a e Ly U Tl EIZ
ﬁ%%&%bfw<ﬁmﬁ4/77%%%% B E L Ui @Wekat & ik
WD 2 D DOHERE ) HERL S LTV D,

5.2 IRILX—BROAESET

L3 - =¥ —% (Ministry of Mines and Energy : MME) 7%, =x/L¥—BURDK
. ERBAFETEORE, BHEM - Za - RELEOHIEZIT>TWD, FENDER
WEE LTk, =XV X—# R (General Department of Energy) M OVAMERRE (
General Department of Petroleum) 73% %, THx/LF¥—iRJFGi%, =Fx/Lx— - EIEM

DOFERLT —FUWELZFTE L TR, O FTHMAME LT, =X —BE, 85 - BE
AR RV —E8, JRAF L B —HANES, KITER, B - =L F—FEBORE LD
IKTIFEEEN D D, T HNF =B = F L F— IR ESCBOR O£ M2 24 L, [
DT H)LF —FHHZE N T L X —BORRE K OB ZHY L TnDd, —F, AR
71 AR T AT (Cambodian National Petroleum Authority : CNPA) % &deh Ry
TIV\T@E/EF% REFE LT\ 5,

WX, AR T EIT (Electricity Authority of Cambodia : EAC) 23 HEL |
*BF%OD%%%@ 2R (FETA B ROMNE) - FH BT - EZES TV D,

5.3 IRILF—iftistzE
5.3.1 E&H
NIRRT T ODEBNEEOFTLNRGEER., DR T T E A (Electricite du
Cambodge EDC) Th%, EDCix, B AT T THE—DIE - ZhEE - BLEOH AT
WA T HHEERTH DL, BEFEOIREIT, M RHEFEE (Independent Power
Producers: IPP) 237> TCW5, IPP (%X, WA TRFELINEREEICIDIAREELY
IIEREE & DG E L, PIEEEER, PEE DR, AV N Ak (EP) . PEEAEE
tk, Leader Energy (=L —7) | JALEN, 5O/ — b —FEL L THELLTW
Al

5.3.2 HiH

ERNOAHARE T, 1998 FFICERSL SN2 EE O CNPA 232 fT>TWD, B Ry
TENO LGERF (BRIE - BAFE - EPE) 13, AERFEICIDIESEEEN TR TH Y, 2004
F1Z Chevron M OV =FA MBI MBA ZH A LTz, £ D%, Chevron DAL AR —
/v KrisEnergy (25| Efk23 7223, Eikoi@ v R HBABFENOREBE L TS, T
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WEF (RS - B - BR9E) T, 2017 FIZRMAEFE D Cambodia Petrochemical
Company & HFEOEE A%k China National Petroleum Corporation (CNPC) ®-f-
SR AR T T HI ORI A BAA L7228, 2020 45 12 AICESEECEEERA P &
NTWDZERHELNTND, B AT T EANOA MBSO A - I]5EIEHEB{LIi
THY., Chevron, Total, PTT (¥ A1) EWoleAEtENEHL, WYV AKX RT
DIRFEHEFEZIT> T D,

5.3.3 #AXR

2021 4F 11 ABFRIT, B YR T T TORRT ADOEFRIZZMNIFERL S TRV,
Tl D AFEZEDOH T L LT Cambodian Natural Gas Corp 73 2015 F- TN S AL TL
Do [AFhIZ, B RT3 %5 LNG A, LNG s AKMIOE#RR, ENO KRR X/\"/f
TIA L OEE, ENARIIKT 280 T A G, ENO T ARREEEOR EE, IR
BT IOT % RINTT AFZEIZBT 278 7] 2 BUR 2> B SR G- S Tu 568,

54 IRILX—-Z9IXR-BRIVIADEE

2019 4E 3 AT, BRI T O « “xLF—HIZ L > THRE S 7= Cambodia Basic
Energy Plan (2K 25 &, WU R TO— KRRV —MEEEIL, KU T U 4 (Business
as usual: BAU) O34 T 2030 4£(C 12.67 mtoe |2 F THINT 52, KAELEH %250 b
T HMRBER 7 U 4 (Alternative Policy Scenario: APS) D54 Tix 2030 4 Tl
10.46 mtoe (Z& EF 569, NA A ADRHFLO—RERNAX—MEHERITED LRV O
®. BAU U AT, Al ARFEEOHMNE LV, ZORS, BAU U A4 To
I RO =TI, 2030 FFICIX 6 BNTET D E SR TWD, ok, AFFEICIX, =%
NF IR O LR OBLE B KIJ, AREWAT, RATABEETHD L X
NTODR, WTFROTF U ATBWTE, 2030 4FREE TIIRAT AFEEIIHRIAZTN T
AR

67 TENYIORIFTRSE ., & crhilr NNA, 20204512 A 10 H,
https'//www.nna.jp/news/show/2128950 2021 4 1 A 9 HT 7 & X,

68 Cambodian Natural Gas Corp, “CNGC Profile.” http://www.cnge-kh.com/About Us/CNGC_Profile/.
Accessed on 9 January 2021.

69 Ministry of Mines and Energy, Cambodia Basic Energy Plan. March 2019.
https://www.eria.org/uploads/media/ CAMBODIA BEP Fullreport 1.pdf. Accessed on 9 January 2021.
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Mitoe

13
m
10 10

BAU APS
20305317
! Electricty 0,01 o9 0,00 0,02 om 0,00 0% -

Il Other rencwable 0,0 0,01 0,03 0,04 0,03 0,06 0% 1%
I Biomass 441 424 455 434 466 4,46 37% 43%

W Hydro 033 0,34 035 o6y 038 095 3% 9%
W o 283 256 3,26 2,96 378 3,28 30% 31%
M Coal 2,25 73 2,82 193 3.8 170 30% 16%
- Total 9.84 5.08 0z 9.98 12,67 10,46 100% 100%

(HFT) Ministry of Mines and Energy, Cambodia Basic Energy Plan. p. 91 [CEBARI RJILX—EEH
RATINE
5-3 AVARCTO—RIFIILF—HHBEREL

B R T OREREIL. 2020 FED 2.5GW 725 2030 E121% 4.8GW IZE THET 5 =
CEE IS N T\ A, FEERERINIZ AR A DEEINS DN b R XU, —J . 2020 4FREE
M TOAMKITOFREBEREIL 2030 FICEDHF TR L EEESINTWS (R 5-3),

x5-3 AURCTORERERBEL

Capacity (MW)\year 2020 2025 2030 20304317
Coalfgas 873 1773 2373 6%
Oil 251 251 251 5%
Hydro 1,330 1,506 1,602 34%
Renewable energy (biomass, solar, 10%
wind) 2 2 e
Total capacity 2,526 3,81 4,716 100%
Peak demand +20% margin 2,017 3,214 4,776
Required capacity o o 60

(HFT) Ministry of Mines and Energy, Cambodia Basic Energy Plan. p. 19 IZEBARIRILEF—IEFH
RATINE

0 FREFNAF—RE L TRATAZADFENRRIAEZNTORNZ LIZES UL, T A 12 LPG O RED
b5,
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5.5 HEOOF V4 ILRADFE
551 HTSA4AFz—2~DEE
AR TIZBNTE, ZRAF =DV T T4 F=—ZxtT 58 anf v o LA
LD EBITHR TE R, FREITICEB VT HERE A KITRENIITOIL T\ 5, FERT
OHFZIE, FHEATCROEAEHEOME, BERRERN, v A7 EMOEHERE Lo
D LT BYRI R EIT > T DB REHT AL TNDT,

5.5.2 BiFIEVCHGFRFEDELEE~DLE

—F, RIEEREOHETIE, oo U VALK HRENLZALATND, 2
i\%m@@m%ﬂl#%@%w@ﬂk@ﬁh\%l%—ﬁ~ﬁ@%ﬁ%ﬁ%ﬁ§%%ﬁ
TE WLt nozFHFIc L b, BRI, FENSO ISO 27 HI2 k% LNG ©
i A LNG 03% ﬂ%m@@m#u\ﬁ/T/TIWT@LNG® EEERAYL &V o 72 LNG -
KIRA AR OFAFEHRE L, ZNET TIERL 7 vV R BT D B R BT
(Waste to Electrlclty) 70 8D & HERBREIEIENANH TWDH 2, FRITh R
UTIEPEMREIC R DRMRENZ WD, FEDN S OY BN E OBIE DR K &
WIEEE T B B 73,

5.5.3 aos+xtiné& LT@?%E

AT Y4 NVACL LB L TETRESNDL00, BHFREOUBEELTH D,
1R YT BRI, kam% B FE, P RED 4 SOFELAOMIEITK L,
2020 £ 6 H) 6 5 7 AfEl, BRBHEZ 5 & TITFD5IHZHE L TWVDEM, £lo, DAY
T CIHEFT R I 2 BERE OB E G RRR L TWNWDHL I enb, AR Y T OE
NHEERT, MBLIIREREA -V 22T TND ZERHEREIND, BlRATIR,
RN TENNETHS EDC (Electricite du Cambodge) (% 2020 H-E D654 H L T
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IRV I 1T 2 IEAREL DT A @FEEITHERR T E RUWMEAREI O IC L - T
AU D CO2HEH DR AT « THEHEANIC XL 2%, D3 SOFEICL > THEK SRS,

EFPTEHHINCONT, BRI TIZBW L, R LF—HEICEDDLENIDY
= 7% 2018 R T 10%ICEE T, ZOEEZFAAREZ LT —OBAJLRIZE - T
RELFI&E EFCOnRFER b0, BIEE SND S = TIZOW T, 2040 4T 30%
251 & B, BHAIITIE 2060 4ERFST 50% % CELZHED D LERH D, FHATRET *
NF—ZONTIE, 2018 R CTENDENOB LT 6 FINKINZ L > TENRbhTn
D, BHREEREICHE) BIREOHEINIL > TZOY = T IIHR AT LTV iTEE
PERE, LR TR 2 Hils &35 HAFMRREROEANARARTHY, K
NEGTeEAERRERO Y = 7%, 2040 FH ST 60%, 2060 4EREA T 90%I2% THl & |k
FLMEND D, D D 10%I3KFEE 7213 CCUS f & ORRA A K F1% Hirte,

—Ji. KAFEEDOEY FUMTHOWTIE, HANTEM S0 RE XIS, BUEFHE ST
WBARK D OFEEZ T CICBEBIREN R INTbOERE, KRR A0 LILHA
ARET RV F — DR FHH A~ LT 2 2 Th D, S HIT 2030 F% HIiBITHX DA%
KA ZEEIE L, DOBEFEOR R INIHRTT DRURFELR & L TRELT =7 OIRBED B
HMENDHRETH D, ARKINTOWTIE, 2040 F% 8 EIBEFARK T OFT X TUZHBN
TT VBT D 60%IREEAZEF L, 2060 FI21TT X CORFRKRAKNORMAEEEILTS, TR
KINZHONWTIE, BAEFRRZ XA X —D /Ny 7 T v TROBFEI BT DIEME ) Offft &
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WO TZBENS, ML TR SN ZEBREE LV, TORDDORKFEFEE LT
2050 FTIE. 20%DH A KN IRFARMELE 2 H A L, 2060 FRFE TIETXTOH A K
INTBWTIRFEENELE 2 EAT D MENH D,

FEEuZHET LT, EEML ISR RREZ Rk LU Hievnon, I
BIHMACTH D, ETEETMNCIBN L, EHN2MISRE LT, S%OEETMICE
F B BLRSFACFE ORE & =3 VX R R EMEOE A | EH AR 08 T aRE D &
BRIV UTIHAEMREZ RNV —~OEREZX L Z L Th b, EETMICBIT ST 31X
—NRILUEIC OV T, T OBEBEAHE L, 2040 LI, Frak S D PEERMERICE
AN SR S 2 P SV N el = Nl 511 b ) IOV MR N =P N 4 o RS P =R 7 < 5 el s Q£ b
WLITAKED X9 2IFba BBt ORI A ZRi$E L 3252, #eH&h s CO2 29 X TEULT S
BRFBEEEE DR E, BB TR T 4 7= v a VEROPHHZEE S, 2060 4EIC
X TR TCOEEMBRIZBO CTHHEDFEE bR EBT 5,

BRI W T G, FEARRICIZEL RV LITKEIC L 5 Al ol sE D 5 b,
FPIEENICBIT 2 BEHEOFERTEIC 5 5k HEIE (BXEEE, kkEhE )
B, OKFZ OV UHBERLY) OV =T HRAICHE BIFTWE ] 2050 FITIET X TOH
FRE A RN A B H & 95, FRBFOERIC X - T LT WA @S MAIc B
HEMIZOWNWTIE, ZNEV b RVWERETOIRBEED D, 51T, MEECHmin/e & o
ALY LI < WEIEFEHUZ DWW TR, 2040 FE K W IKFE~OIEHEZHED | 2060 FREH T
IXERE R KE LT 5,

FREERM, FAEEM 2 G0 RAMICE O TH, s MERE, EANICITE LE L
L7z VX5 4T 9, FEMAICB W TUIRE R 72 P X 5 5 o Bk &
ML, BREAAL A~ A0 ORI ZRT, £z 2030 4FLIEITMHR A ICFHAERRED R L
—ZIEH LI EEEMOEREY bz, 2060 4FI2I3KIETH 80%DEEICKIT 5 EE
BufbzERT 5, FERMICENTH, BIERH I TW A AlOFHZ R A KT
HEEBHIT, AR REOFLEZHED D, X DT 20404 LAIIHT RO ED IOV T 1,
EALARRE LR AT O 2 &2 @B 5 2 & T, 2060 FERFATIRY < FEHE (T
ITVVIREEZ BT 5,

BB, AT 47 vy a UHEIFCOWTIE, E8Rss s LTI v R YT E
PIZEIT D CO2 DITERT v v ¥ VOB ZBIMGT 5, FEPNICIIAEE D A HBFE L2
Wz, HKESOITREART > o v V2 RRICRE T 5, 512 2030 % 8 12 CCU @
HAREEMEIZDWT, A X 7 — VEGECHLME 72 ERRIIIER = 2 N CE A FEEZ: CCU
FICBE T 2GR 1TV) ., fERO AR A Rt T 5, 72, CO2 OIFERT v ¥
VORI D - T BPE T, 2030 AFLARRIC, ERERKIEIL 2 LIKEWN O /S A A E O]
A & CCS % #lAA 8 7= Direct Air Capture and Storage (DACS) 72\ L% Bio Energy
Carbon Capture and Storage (BECCS) it AFREMICRI T2 A %7 1 Z B L
2050 47> b ERERABR 21TV, 2060 FFICEMLE BRI,
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Year 2022

Power sector

Start switching coal power to
LNG / renewable power

2030

No new coal power plantsis
‘mitted

Adopt fuel NH3 to the existing
coal units

2040

30% of Total final consumption
is electrified.

Share of renewable power at
60%

2050

20% of LNG power plantsare
equipped with CCUS

Share of renewable power at
70%

60% NH3 mixed combustion at
the existing coal units

2060

Phase out of coal power plants

Share of renewable power at
90%

All LNG power plantsare
equipped with CCUS

50% of Total final consumption
is electrified.

Non-power sector
Industry
Providing long-term net-zero
emission plan
Switching coal/oil to gas to
electricity
Setting efficiency standards
Transportation
Residential
Accelerated adoption of
distributed renewable power
Commercial

New building is recommended
to be fully electrified.

Mandate to adopt all available
efficiency technologies

Monitoring and tightening the
efficiency standards.

10% passenger car sale is Next-
gen vehicl

Al vehicles for public service is
Next-gen vehicle*

Convert all of biomass use in the

Reduce half of oil consumption
in the sector

Setting efficiency standards

Obligation all new industrial
sites to be net-zero ready

75% of passenger car sale is
Next-gen vehicle*

Half of HDV sale is Next-gen
vehicle*

Start conversion to hydrogen in
air and maritime transportation

All new buildings are net-zero

All new buildings are net-zero

Monitoring and tightening the
efficiency standards

All new sale is Next-gen
icle*

50% of existing buildings are
retrofitted to zero-cabin ready

All industrial sites are electrified
or equipped with CCUS

All vehicles on road are Next-
gen vehicles*

No fossil fuels in air and marine
transportation

80% buildings are electrified
with renewable power supply

80% of buildings are electrified
with renewable power supply

Negative emissions
Study for CCS potential in
Cambodia

Pilot plant for CCU (C1
hemical)

(HFT) BRI RIILF—EFRRAER

5-4 Hrs

WWTIZBITES Ry EDOI

First BECCS or DACS pilot
projects

157

BECS and DACS operation
commercialized
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$6FE J4VEVIZEITHREITEXIER

6.1 IRILF—FHBUE
6.1.1 —RIFILF—HiE

74 ) O—REFLF -G EIT 2018 4EHFAT 60 milion toe (mtoe) TH Y |
2008 FELARE, 10 ERI O FEOFEEOMHORIL 4.1% TH D (£ 6-1) . 2010 FRAIFILRE
FRRE B 22 E T = 0L F—E B OHIANR § AR > 7273, 2010 ERA DT
DIBEIT, REMITER 6%ORFREENELOND L1220, — k=X —fGH
WHOZEE LTS (K6-1), 2018 FRFA TO—R=R/AXF—EHER ClX, Al R
LEWY =T EEDTEY, AR, BAETREZ AL — (RIBEHEAAL A~ R) B,
ORTITA RIS E < . 2008405 2018 4EIZ 2 1) THHG B 2.6 (512N L TV 5,
ZOEINT 5 A RO, ENROBEE &R TERADOHEMIC L > THbh Tl Y |
2018 FF L CIXEN THHG SN D ARD TI% DA K & 72> Tnb, ENTHEIND A
ROZ% ITHEHOBELE LTHWORTEY . &0 83%NHEHETH D, WITHD
RNEONONAHEETHLN, ZHEZOIFEEAERBEHOEFEETH Y, RFIHEO
TERACICEED N« B OBEBIOJERZ KM LEZFEOMON RSN TV, TEEFEER
TOAMBMTFEE (LPG, Bl OWMEEEE L 72> T, KT ADIGIT 2RV
Y BTG Malampaya 7 AHNS OFGE 72> TEY | IZFEESEEAICHO LN
TW5, [RIHAENSDEEIT, HEEAZIToTVDAMESH L OEBESKRHIRAL T2 5
2024 FIHFIL T HEIHE &Aoo TRV BB T 5@ 0 RO KR AMIE MR35 2 &0
BB Lo TND, BEMITEABRBI~OERFERE <. —R=FAF —MHG12 5D 510
LB DY = 7§ 2008 4EH D 2018 4RI /T T, 58% /5 69%ICE T EH LT3,

£6-1 Z24JE O—RIRILF—HES

(B4 : ktoe)
BETRIR
R e
2008 6,937 12,984 3,192 9,220 7,776 40,109
2009 6,021 12,251 3,214 8,877 7,827 38,190
2010 7,631 13,602 3,051 8,537 7,580 40,401
2011 8,341 12,718 3,294 8,549 7,768 40,670
2012 8,799 13,774 3,158 8,813 8,212 42,756
2013 10,891 13,711 2,908 8,259 8,510 44,279
2014 11,643 15,064 3,059 8,863 8,620 47,249
2015 12,637 17,679 2,875 9,496 8,835 51,522
2016 14,301 18,547 3,294 9,518 9,149 54,809
2017 16,827 19,649 3,250 8,831 9,569 58,126
2018 17,937 19,991 3,628 8,973 9,523 60,052
20185317 30% 33% 6% 15% 16% 100%

(tHPAT) International Energy Agency (IEA), MWor/d Energy Balances 2020 edition.
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7oMtoe

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
B nal o RKAHA mithE mB4nlEETRLT—

(tEPAT) IEA, World Energy Balances 2020.
K6-1 Z74UJEYOD—RIRILF—#E

6.1.2 BRI VIR

2018 FEDOHEE EIT 99,192GWh T, 2008 FFE 6D 10 MO EIX 1.6 5L 72> TE
0. RPFEOXGE O CILEERKWIONC 2> TV D, ENERIT 2018 RS TS
ROFGULEEEDDLARKIITHY , KRBT A, A= RLX— (F& LTKN),
AR (F 6-2), BED 10 FMOHFOEBRLE VO LOAKRKTITHY, 74V
BT E 10 EMOBHFEEOMOZIEE A ELRKIOMEH T TETW\D, ZOfth
DOEPIL, FAEFTRRT XL F—DHTH KBRS OFE R 2 TV D PISMIFFIZK
TR OEF ALY (K 6-2), AHAKIZOWNTIE, ITHERD ATV TW D08 28l
Tﬁﬁﬁ®ﬁ%kﬁ®%<ﬁ¢ﬁﬁ#0%ﬁmbk%®fﬁé_k\;®k®€m%ﬁ$
AIRE T RV X — BRI R THYMICE T A Mo TETWAHAZ ENRRETHDL L E X
Lbivd,

62 J4VEVOERI VIR

RAHA  Hom BEMWRET opt

RIVF—
2008 15,749 4,868 19,576 10,723 9,905 60,821

2009 16,476 5,381 19,887 10,324 9,853 61,921
2010 23,301 7,101 19,518 9,929 7,893 67,742
2011 25,342 3,398 20,591 9,942 9,903 69,176
2012 28,265 4,254 19,642 10,250 10,510 72,921
2013 32,081 4,491 18,791 9,605 10,298 75,266
2014 33,054 5,708 18,690 10,308 9,502 77,262
2015 36,686 5,886 18,878 11,044 9,919 82,413
2016 43,303 5,661 19,854 11,070 10,909 90,797
2017 46,847 3,787 20,547 10,270] 12,919 94,370
2018 51,932 3,173 21,334 10,435 12,318 99,192
20185317 52% 3% 22% 11% 12% 100%
(AR IEA, World Energy Balances 2020.
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Gk mEl O RAHA eihE s B4R ALY

(tEPAT) IEA, World Energy Balances 2020.
K6-2 J4)VECOREENEDHT

6.2 IRILF—BEROREAT

T4V ENIBNW TR VX —BREZTE L TWDH DT x/L¥—%4 (Department of
Energy : DOE) THh 5, [FEIL, ENOZ XX —HMIZBIT 52 TOHEZKE -
TeEHL, =X —EPEOBRIL - BAROIEN, A r X —aHtET S, EHOEIC
BWTix, i oE N EED MM E L TEZFEEIT (National Electrification
Administration) "®H 5, Z DOEH», =xAFX—HHlEZES (Energy Regulatory
Commission: ERC) |XE/ GO, BB, %%nll:ﬁ%:ﬁo TRY., BHIET
TiE72 < ERNOT ZRERIH ©1T-> T 5,

Z Ofth, EFEAARET L ¥ — )5 (National Renewable Energy Board : NREB)IZ
EREEBMIC 1T 5 BAEFRET XL X — DB AEHES CDM OIE M, WFZERHZE D48 % 4 -
TW5b, ¥ Bt RKIRERA (Department of Environment and Natural Resources) !

. FifrTRE R R A EBT 5700, BRE L RRERICEAT 2BERZ U E L, BARITA LR
ftfgff%®/\7 VABREDHTEERTHL LTS,

6.3 IRILF—HtadE
6.3.1 &BAH
74 U BTk, EHEES4 NPC (National Power Corporation) 7338058540 2 4H
LTV, 2001 FRICAT O BRFEBCEIC L > TT N R 72170, %8
X NPC L% EF#HE (Independent power producer: IPP) 237> Cu» %, NPC %
Eé.ﬂﬁi TOMMOBEAFR BT OEE L/ EFHE (Small Power Utilities Group)
(2 & 2R E R b1 < B - U O B DOEEI 2 H > TH Y | 2019 4FRF AT 139 D
FEfisx A L. ERHOREEEPEDOEHEEI BT o TV D, FEMMA TR, EEXE
At (National Transmission Corporation: TransCo) 73, [EWNOXEEMOEEEH 1T
S>TWb, Zoftt, REO7 4V B EFEESM (National Grid Corporation of the
Philippines: NGCP) &, EA OXEEEDI EMRES 217> T 5, BLEFELT
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YRR ENTEY, aRECIRRAOEESt~=7&E )=t (Manila Electric
Company : Meralco) MHZELIT-> TV D,

ooy VAR E LT, 74 U EUEIFIE 2020 4F 3 A, TRAX—KEICL
%i@#E (Memorandum) & LT, EHE - REE NS L, b n/icaIa=7T 4
fREfEH E (Ehnanced Community Quarantaine) LPAFE, 30 H D XFAWEE DIER &K
Wic, ZOWETIE, O NI OF|F D FNTHON T HRRINDH & ST
W5,

6.3.2 HiH

74 U OAMEEIZBNT, EREM T, [EE At Philippine National Oil
Company (PNOC) (+%#: PNOC Exploration Corporation(PNOC-EC)) 723 EE/2~7 L
A Y—Thh, NERFELIEELZT HZ L TCENOEIL « APEFZ# (Exploration and
Production) FE%Z1T-> T\ 5, EERIXIL, Malampaya # AHD FIZHA Iz
Malampaya #5XCH V. Shell (45%, AL —%—), Chevron (45%). PNOC (10%)
D 3L DEFRFERNBEZIT > TVD, RIEX TIX, RAT A DOREELEEY

(Associated products) & U CIHIHAEENTONA TS, LrL, 2018FERHTDT 1 U
v UENOFIHAERIL, 643 AMBHET R (ktoe) &7 <, ENOAMTFED 3.2%
FREEIC L E 720,

ARG T, Pilipinas Shell Petroleum & Petron @ 2 t:23% 714 Tabango £B

(municipality) & Limay BBIZIWTHRUAFTA#E L TV, Hillan )7 ¢ L 2 DK
YR RIHE S AT ORI L - T, Shell 23242 RUMFTE 2020 45 5 A LK, )
ZAEIE L, £ D% 2020 4 8 HIRIHITIEARICRIRGHET 2 T2 2 L 2B 522 LT,
[T TR T 2 A s U BN O AR SR IR R D RBA~ L 7 R S
EOHHTHD, 74 VB, ERNTHE SN AHOIZITE 100% 2 EAITEKF L T
%o WA &AM O TITbh T Y | oA TTIZr 7 Ie7r, 7 v
=— h, UAE @ 3 0ETHEHLEEZ HO D, ARG O# AL EEEZ &S 61Thbh
TWa,

ENOAMKIETH TIL, AMMSEFTFEOILKIZME, FEBEHOILRBR 6N TEY |
2018 FEOHIEZLIE, ATELL 14%H D 325 FEH Lo TS, TNHLOFEFIT, K
BEO/NGE Y SRk, AEFT O R Fa R EOFEEIT o T D,

1998 4= 3 A oA M EEMSIRIE MITHR, 7 ¢V v ENOA RS TS ITE Bk
I THY ., PTT. Petronas, Total 72 &% < DHAE - REEESAMEGTSGICT 4V
EVHGICBAL TS, EROT Y U Alitkid, €0 < AREIATHDAL TS Z
EbHY ., VAR EBT DEBEEICY 7 LR TEMT A S TWDY,

87 Department of Energy, Philippines Energy Plan 2017-2040, p. 16
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6.3.3 AR

7 4 U ECENTIE, 2018 FRFRT, EWNTEEINTZT AD 92%7) Batangas DIEE
FHZEBEWTHE SN TWDH T, TATGICEIT 5 EE 2T Eifoi@E Y . Malampaya
HAM%E#EFE L TW5 Shell, Chevron, PNOC @ 3 t+CTH 5, [RIH AWML D KRIKAT A
IZRERELE L TR SN TR Y, MK/ 1 771 > (Malampaya-Batangas, 504km)
% # C. Luzon (Batangas M) Z& 2% 3 » Fro % EFT Ilijan(1,000MW) . Santa
Rita(1,000MW). San Lorenzo(560MW)~lf5 STV 5, 7 1 U B BUFIE. BN OV
AR AGROBRE A ED H X AAEDOFEREIT> TWDHN, RERERITAD
ALTUNRUY,

A pE %45 19 % Malampaya 5 A 5> B O RIKAT AEAG 2723~ <, 2021 4F 8 HIFAL
TIEEF 6 O KIRT ADEA T 1Y =7 MBRF STV D (3 6-3), 40iFkE L&
HMEAR STy, 2021 4 4 H BUE T3 X COSRIRIT S 7 A {bhts% (Floating
Storage and Regasification Unit: FSRU) L 2 AGHE & 72> T\ 5, 2019 FRFAT
Malampaya A [ B AEFE XL TV D KIRT A EFERIT, LNG #25 C 310 7 h U FEET
B2H, BUERHE STV D EAGHEIL 6 T, £ Dl AR OAEFHE 2,000 7 k% #
25,

F6-3 T4 JEUTEREINTLS LNG #AFHE

(ST | Estimated

Proponent Partner (million tons Supply direction
start up

per annum)
FirstGen Tokyo Gas 5.26 Q3 2022 Power generation
Atla.r!tlc Gulf & Osaka Gas 3.00 Q2 2022 Power generation
Pacific

Toplne Energy & Small scale LNG, whole sale

Excelerate Power Dev Corp 440 Q3 2022 by third-party access
Shell Energy - 3.00 Q3 2022 Power generation, industry
Energy. World Gas 3.00 Q4 2022 Power generation
Operations
Bataangas Clean  |LCT Energy and 3.00 Q4 2025 Power generation, industry
Energy Resources

(HFr) Department of Energy, “Developments of LNG Infrastructure in the Philippines” (2021 &£ 4
A)

6.4 IRLFXF—: IV IR -BREIVIRADELE
6.41 IRLF¥F—-3I9IR

74 VBB 2040 SEETOZRALF— - BRI v/ ZAORBLEERL TR, £
DO T, HH#ES — X (Reference Scenario: RES) &7 U —r XX —F U F
(Clean Energy Scenario: CES) ® 2 5O FVAD FTORBLEBRELL TS (3 6-
4)
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64 BAOIRIILF—RELIZEITS2DO0LF)ADEE
HESTUA JU=IRNF-3FUA
(Reference Scenario: RES (Clean Energy Scenario

LA E-BE

o BRI mEAFTEI TSI Build,
Build, Build 5B REBFFFEFHFESTET
&3 AmBisyon Natin 20405t EITR
NG IEEZ =N

o 2040 FET/AABHD 2%REEHVY
NG FBINAATH ) =)L 10%BEZHK

ot

2040 FFTICEBEFICHEWVT 10%0D
EV HEA

2018 N5 2040 FFTRANZAFEN
FHREET 3.0%EM

2040 FETICASTTRMHE - BHE
5%NEIRNEIR

IRILF—HHE | » 2018 FF 12 ARFRTIZYMENTVZE ERROFEBRMEDEA
RRFEETEZE R IBANKYIC 2040 £FTIC 10GW OBIX

o PIKED 2040 FFFTIC 20GW OEBEIFR
BIRZEIZA
* 2030 FETICERIYIRICHIIZBIRO

BREA
2035 FFTIC 1,200 MW tHZ0ZOA!
DOEFEZEA

217% 35%ICEFTHIE LT
o 25%0#HE TR (Reserve
margin) =R
o ERSAT 70%0D:5%mF A% 18TE
(HPAr) Department of Energy, Philippine Energy Plan 2017-2040, p26

ZD2O0DYFIVFADFTHERENTWDLDNR, £ 65 (R TZRLX—FERHL T
b5, HEHEr—2L72% RES (Reference scenario) ([ZHBWTIE, £ED—K T R/LF—
PRSI 2018 4F:7> 6 2040 RT3 F T 2.7 512803 %23, CES (Clean Energy scenario)
TIEZE DI LB S 2.4 5 L 72 5, 2018 FFIRF R TIE, AT RIKRD 34% D =
TEEDLEROTINVF MG TH 523, RES v VU FTB W TILAROZE A ML
Z LT, 2040 FEREETIEARDEERD 40%% 5O DRRKOTFVF—MARIHE 2D, —
J7. CES IZBWTIE =X OERESCHAEFRBZ R L X —DEANZ L > THKRD Y =7 L5
T E N, AHARRKOT I ALE—IRTH Y HT 5,

£65 TJ4VEVHMFICEEZ—RIRILF—FEREL

Unit: million tons oil equivalalent (MTOE)

Actual Reference (REF) Clean Energy (CES)

2018 2030 2040 2030 2040
Coal 16.35 38.10 64.17 35.84 39.77
Oil 19.99 32.69 51.78 28.20 44.19
Natural gas 3.60 2.92 11.19 3.91 15.88
Geothermal 8.97 10.62 10.18 11.04 16.38
Hydro 2.34 7.95 8.67 7.19 11.11
Biomass 8.20 9.01 9.96 8.76 10.48
Solar 0.11 1.84 3.47 1.56 3.96
Wind 0.10 0.55 1.29 0.64 2.32
Other tech 1.63
Total 59.66 103.68 160.71 97.14 145.72
Self sufficiency 50.2% 55.3% 40.4% 58.0% 63.5%

(7)) Department of Energy, Philippine Energy Plan 2017-2040, p26
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(¥) REF: Reference scenario; CES: Clean Energy scenario
(tHPAT) Department of Energy, Philippine Energy Plan 2017-2040, p26
K63 74 VEVBFICKD—RIRILF—HBEREL

CES iz W\ ik, EHERD=3x ¥ —HEHE (GDP —HML 4720 O X LXF—HER)
X, B R F—OHMOMERE & = 3L ¥ —ZhFOUEIZ L > T 2018 4FD 6.4 A ili#LE
>IGDP100 57XV 726 2040 4FI21% 3.0 AR R 2 /GDP100 7Y &5 LU DK HEC
FCTERTFTLZENTPHRINTWD, —FH, BERE EEENTRALF—DERKITL ST,
ANAO—ANY72 0 O 3)LX —THE &EIL 2018 4FD 0.6 A IHHLE - 25 2040 4121% 1.0 A
HE N ACETHINT 5 & RIAEN TN D,

TRV F—HBRIZONTEL, RO TV AICBWTERS LYy RBATFHIE T
%, RES ([ZBWTIE 2018 EHFA T 50.2%D HAERNEN DK TGO 2 EI2L - T
2030 FFIRFRIZ 55.3%ICE TWET H . ZORITARSAM, KRIKT A D ABEEINT %
Z LT, 2040 FRERTIX 404%ICFE T % T 2, —J. CES IZBWTIXENO KL
JBAS)E Vo AR RV —OEARENREZ 56— T, ENOFEZRNELRZ L bdH
0. HEAFEIT 2030 AFEAT 58.0%, 2040 FIFT 63.5%ICF T EAT S & RIAFH T
5o D9 BLAMOBAMELFE D LFRITHOWTIZ, TORMISHEE L TH MO N & % 5
TR AR OBASLER BB OB AH#M 2 ENSHED SNDL FETHY . o
BRAFEARAE LBEOA MRS OMG MR 5720, AlHEE ORISR E2ED L)
ARSI TND

6.4.2 BRIvVIR

74 U EVERITRERAX A RIS L S RCER I v 7 AT A RE LICoWn
THIFRLTWD (K 66, X 6-4), RHFEME LENOEOHEIZ L >THH T 4 U B
VENOBIFFEITIEFICEHWVHORHFEFE SN TE Y, RES TiE, 2018 75 2040 412
2T CEANOBNTEITA 4.0 %, CES THH 3.8 (FOFTFHEOMMMAIAEFN TS, &
JR v 7 Aid, RES TIHBUR ERELS LB LT HRAKIIDEDL EE D, Tl ﬁxk
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HWE< . —J5. ENOMBIEEORERIT 2040 FEIXFER L THY, ZOMRY =T
PETT 25T, KEEDOED L =775 2018 Eﬂ%ﬁw 1% 5, 2040 4FI21E 10%IC
ETHEIMNT 5, CES I2BWTIE, B xOHd L HA T R LX—DE AN Z L - T,
RES (2D EARO Y = TIERE KT L, 2040 AT 33% & 72> Tn5 (1T
HENTIIRKROERTH D), —F. KBotL RNz =713 2018 £0 2% 5
2040 FRFETIE 19%ICE TR T D, Z0I1E0, (20 OFFRE L TRED 3%ITH
BF DN 2040 FETICEASINLAEBELTH D,

%66 T4 UEVBMICLZBERIVIAOREL (REEHE)

U: TWh
Actual Reference (REF) Clean Energy (CES)
2018 2030 2040 12030 2040
Coal 51.93 129.63 218.34 121.13 126.39
Oil 3.17 1.35 1.23 1.35 1.23
Natural gas 21.33 18.28 71.14 24.40 100.78
Geotherma 10.44 12.35 11.84 12.84 19.05
Hydro 9.38 31.92 34.82 28.89 44.64
Biomass 1.10 1.81 1.81 1.48 4.15
Solar 1.25 21.39 40.35 18.19 46.11
Wind 1.15 6.39 14.99 7.41 26.96
Other 9.49
Total 99.75 223.12 394.52 215.69 378.80

(HFr) Department of Energy, Philippines Energy Plan 2017-2040, p219-220
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. CES Tix, ML 2040 FRRTOREN—AT 54%, FEEHNEXI—RIZBNT
37.3%NFATREBIRICAR D & THENLTWS, 2B, BIERT 7 FAMER STV 5

National Renewable Energy Program (NREP)| (23 Ti, 2020 470> 5 2040 4EDH]
T30GW UL EOB = REREZEANTLH LW BENKVIAENTEY (X66), TDOEK
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(HFr) Philippines Energy Plan 2017-2040, p102
66 NREP [CEWTEAMNFTEINTWSABIREIR (2020 £-2040 &)

728 CESIZRIT L [Zoft) OFEBIT, FFEOBRITIAE éﬂﬂwﬁcuvﬁﬁ EMEDN B D
DT T EKRTITH D, R INZONTIE, T2 1980 FARICIZIZ5ERK L 7= Bataan J&
TIIEEIN S D03, 1986 4FIHE LT =V ) T A )E%ﬁ?ﬁi@%’iﬂfﬁ@ﬂiﬁi;%h
TeEE Lo TS, LML 2020 4F 10 AlZiE. K w77 KEENFRIR R EFT O
BB OB 2 =2V F—HIHERLTEBY, %07 4V B BT 2RI EOH)N
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88 Department of Energy, Philippine Energy Plan 2017-2040. p 169

89 Star Scientific Limited Press Release, January 2021. (https://starscientific.com.au/star-scientifics-
cutting-edge-hydrogen-innovation-to-help-drive-philippines-sustainable-economic-development/)
Accessed on 2 May 2021.

90 BP, The BP Statistical Review of World Energy. July 2021

91 T. Cordero, “Energy chief flags delays in power investments due to Luzon lockdown,” GMA News,
March 19, 2020. https!//www.gmanetwork.com/news/money/economy/730404/energy-chief-flags-
delays-in-power-investments-due-to-luzon-lockdown/story/ . Accessed on March 30, 2021.

92 A, Calonzo, “Manila Electric Halves Spending as Lockdown Weakens Power Demand,” Bloomberg,

April 27, 2020. https://www.bloomberg.com/news/articles/2020-04-27/manila-electric-halves-spending-
as-lockdown-weakens-power-demand . Accessed on March 31, 2021.
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% Meralco, 2020 Annual Report. May 24, 2021, p5. https://meralcomain.s3.ap-southeast-
l.amazonaws.com/2021-05/meralco_2020_annual_report_for_web2_1.pdf. Accessed on August 19,
2021.

% Jordeene B. Lagare, “First Gen books $393.7 million income in 2020,” The Manila Times, March 19,
2021. https://www.manilatimes.net/2021/03/19/business/business-top/first-gen-books-393-7-million-
income-in-2020/853057. Accessed on August 19, 2021.
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x6-1 FEEDOxry FEOHRER

Net zero Announced
Country target year Target by 2030 date
UK 2050 68% reduction from 1990 26 Jun 2019
Germany 2050 65% reduction from 1990 23 Sep 2019
France 2050 40% reduction from 1990 08 Nov 2019
EU 2050 55% reduction from 1990 06 Mar 2020
China 2060 60-65% reduction of CO2 intensity from 2005 22 Sep 2020
Japan 2050 46% reduction from 2013 26 Oct 2020
Korea 2050 24.4% reduction from 2017 28 Oct 2020
Brazil 2050 43% reduction from 2005 09 Dec 2020
United States 2050 50-52% reduction from 2005 27 Jan 2021
Indonesia 2060 29-42% reduction compared to BAU 12 Apr 2021
Russia 2060 70% reduction from 1990 13 Oct 2021
Saudi Arabia 2060 Reduction of 278 million tons of CO2 25 Oct 2021
India 2070 Reduction of CO2 intensity of GDP by 33%-35% 02 Nov 2021
from 2005
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Year

Power sector
Elec gen
in GWh

2022

Switch planned but unconfimed
coal uniltsto gas and renewable

Explore geothermal potential

2030
No new coal power plantsis
permitted

Introduce fuel NH3 to the
existing coal units

2040

All new power generation units
are net-zero ready

Share of renewable power at
40%

30% of total final consumption
is electrified

2050

20% of LNG power plantsare
equipped with CCUS

Share of renewable power at
60%

60% NH3 mixed combustion at
the existing coal units

2060

Phase out of coal power plants

Share of renewable power at
80%

All LNG power plants are
equipped with CCUS

50% of Total finanl consumption
is electrified.

Non-power sector
Industry

Input

in ktoe

Transportation
Input
in ktoe

Residential
Input
in ktoe

Commercial
Input
in ktoe

Providing long-term net-zero
emission plan

Start to switch coal/oil to gas ,
electricity, or renewable

Setting efficiency standards

Efficiency standard incnetive
policy to encourage EV adoption

Adoption of strict efficiency
standard for new building

Accelerate conversion from
biomass to electricity
New building s recommended

to be fully electrified.

Adoption of strict efficiency
standard for new building

Mandate to adopt all available
efficiency technologies

Monitoring and tightening the
efficiency standards

25% passenger car sale is Next-
gen vehicle*

Al vehicles for publicserviceis
Next-gen vehicle®

Promotion of distributed power
supply based on solar/wind

Reduce 75% of oil consumption
in the sector

Obligation all new industrial
sites to be net-zero ready

75% of passenger car sale is
Next-gen vehicle*

Half of HDV sale is Next-gen
vehicle*

Start conversion to H2 in air and
maritime transportation

All new buildings are net-zero
ready

All new buildings are net-zero

Monitoring and tightening the
efficiency standards

30% of industrial sites are net-
zero (electrified or with CCUS)

All new sale is Next-gen

50% of existing buildings are
retrofitted to zero-cabon ready

809% industrial sites are net-zero
(electrified or with CCUS)

All vehilcles on road are Next-
gen vehicles*

No fossil fuels in air and marine
tran: ion

80% buildings are electrified
with renewable power supply

80% of buildings are electrified
with renewable power supply

Negative emissions

Study for CCS potential in
Vietnam

Pilot project for CCU (C1
chemical, mineralization, etc)

Apply CCS-EOR to the existing
ail producing fields

(HFT) BRI RIILF—EFRRAER

First BECCS or DACS pilot
projects
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