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ASEAN is one of the world’s most active economic regions, and is one of the world’s
regions with the strongest energy demand. In the past 17 years, energy demand in
ASEAN countries has increased by 73%. The ASEAN region’s annual energy demand
growth rate is forecast to exceed 2% in the next 25 years, higher than the global
average of 1%. At present, fossil fuels are still the most important source of energy in
ASEAN countries, accounting for over 70% of their energy demand. Now, in the context
of a global response to climate change, ASEAN countries are facing an urgent need to
transform their energy sectors. To this end, ASEAN countries have set clean energy
development goals and have launched a series of supporting policies to develop clean
energy and increase the proportion of clean energy, especially renewables, in the
energy mix. In order to gain a deeper understanding of renewable development trends
and planning goals in ASEAN countries, the Natural Resources Defense Council (NRDC)
commissioned the China Renewable Energy Engineering Institute to carry out this study
on “Renewable Energy Development and Planning in ASEAN Countries”, which aims to
provide suggestions for sustainable and healthy development of renewable energy in
the ASEAN region.

Based on an analysis of energy resources in ASEAN countries, this research
systematically analyzes the potential for renewable energy development in ASEAN
countries from the perspectives of market environment, existing policies, development
potential, development costs, and climate change and environmental constraints. It
summarizes international experience in renewable energy development, analyzes
and refines policy choices for promoting renewable energy development in ASEAN
countries, highlights possibilities for renewable energy development in key ASEAN
case study countries, and includes a brief proposal for promoting renewable energy
development. The report’s main points are as follows:

ASEAN countries have significant biomass, geothermal, and hydropower resources, and
there is great potential for wind, solar, and tidal energy. Indonesia’s natural resources



are the most abundant, ranking first in ASEAN countries in terms of hydropower,
geothermal, and biomass energy. Wind resources are mainly concentrated in Vietnam,
Laos, Thailand, and some coastal areas, with Vietnam having the most abundant wind
potential. Due to ASEAN’s geography, solar resources are also ample, with annual solar
radiation in most countries reaching over 1750 kWh/m>.

At present, fossil fuels account for 74% of ASEAN energy consumption, while renewable
energy only accounts for 6%. However, there is an existing foundation for ASEAN
countries to develop renewable energy and support an energy sector transformation.
The share of electricity in final energy consumption has increased from 10% in 2000
to 16% in 2016. The share of electricity in final energy consumption in countries like
Singapore, Vietnam, Brunei, and the Philippines is more than 20%, well over the global
average. Power consumption in Cambodia, Indonesia, and Myanmar is relatively low,
but it is rising steadily every year, and ASEAN countries overall continue to improve on
access to electricity.

In the “2016-2025 ASEAN Cooperative Action Plan Phase |: 2016-2020”, ASEAN set an
overall regional target of 23% renewable energy in total primary energy consumption
by 2025. Member states have also set national targets accordingly, including Laos
(59%), the Philippines (41%), Indonesia (26%), Cambodia (35%), Myanmar (29%), and
Thailand (24%), all higher than the overall ASEAN target. At the same time, ASEAN
member states have formulated renewable energy incentive policies, including feed-in
tariffs, preferential loans, capital subsidies, and tax incentives. Strategic advancement,
goal guidance, and the development of corresponding renewable energy support
policies will all be important factors in promoting renewable energy development in
ASEAN countries.

Based on an average economic growth rate of 5.3% per year,
ASEAN power demand will reach 1003.9 billion kWh by 2020, with an average annual
growth rate of 4.6%. In terms of current resource utilization, wind power and solar
power development is at less than 5% of its total development potential in ASEAN
countries, and tidal and geothermal power have not been developed and utilized on a
large scale.

In terms of technical potential, the Levelized Cost of Electricity (LCOE) in Southeast
Asia for coal power plants was about $55-60/MWh in 2015, based on ultra-low
emissions technology. Hydropower’s LCOE is the closest to coal power, at about $85/



MWh, while biomass, onshore wind, and solar LCOE are still about 2-4 times the cost
of coal. Although currently coal prices are at an advantage, future coal power prices
will not change much by 2035. If additional development of coal resources and carbon
emissions are factored into total costs then the cost of coal will likely increase in the
future. On the other hand, global wind and solar costs have fallen by 65% and 85%
respectively in the past 15 years, and there is room for further reductions. Therefore,
ASEAN countries not only have great renewable resource endowments, but also much
room for technological progress and future cost reductions in renewable energy.

For example, some ASEAN countries suffer from serious air pollution.
The ASEAN region is also greatly impacted by extreme natural disasters caused by
climate change. The impetus to improve air quality and reduce the impacts of natural
disasters has forced ASEAN countries to begin transforming their energy structures.
In addition, all 10 ASEAN countries have submitted their Nationally Determined
Contributions (NDCs) to the Paris Agreement, and have formulated their own emission
reduction plans. Developing renewable energy is a necessary choice if ASEAN countries
hope to achieve their energy transformation and emission reduction targets.

In order to achieve the renewable energy development goals set
by ASEAN member states, investment demand is expected to reach $2.36 trillion
between 2016 and 2040. Current levels of economic development make it difficult to
meet these requirements. The variability of renewable energy also imposes higher
requirements on power grids and peak load regulation. ASEAN countries also have
some deficiencies in renewable energy technology innovation, talent training, and
management experience. ASEAN countries face many other obstacles to renewable
energy development including legal, policy and economic barriers, and natural disaster
risks.

First, countries should develop national renewable energy development
strategies and establish practical renewable energy development goals. Secondly,
based on those goals, complimentary policies, such as renewable portfolio standards
(RPS), should be introduced. And ASEAN countries should use publicity measures to
improve social awareness of renewable energy development. Thirdly, subsidies for
renewable energy should be reasonable and the burden on end-users should not be
increased. Supporting policies should also be regularly adjusted to the development



level of the renewable energy industry. Lastly, while focusing on the development of
renewable energy, governments should not neglect upgrades in energy efficiency and
technology, and should pay close attention to development of the entire industrial
chain.

Singapore, Brunei, Cambodia,
Laos and Myanmar have average development of renewable energy. Laos, Cambodia,
and Myanmar have less developed economies, with low urbanization rates and
power shortages. In these countries, energy development should focus on opening
up investment in the power sector and on solving power shortages, improving access
to power through distributed photovoltaic systems, and on establishing an electricity
market through power market reform. Singapore and Brunei have very high levels of
economic development, but relatively small land areas. Aside from solar, renewable
energy resources are scarce. Photovoltaics should thus be cultivated as a key industry
for renewable development. Attention should be paid to photovoltaic technology
innovation and fostering the industrial chain, tailoring the distributed photovoltaic
systems to local conditions, promoting the use of rooftop and building-integrated
photovoltaic systems, and improving energy efficiency in buildings.

Renewable energy development in Thailand and Indonesia started relatively early, and
both are now in stages of faster development. These countries should implement a
variety of supplementary subsidy policies and establish renewable portfolio standards
(RPSs). Measures include a compulsory target system, preferential grid access and
acquisition rights, feed-in tariff policies, tax incentives, investment conveniences, and
encouraging international cooperation. These policies should be adjusted in a timely
manner according to the domestic development situation.

Renewable energy (mainly hydropower) in Malaysia, the Philippines, and Vietnam
developed earlier. These countries should formulate renewable energy development
policies focused on innovation, improving efficiency, reducing costs, and enhancing
market competitiveness. They should also seek to reach renewable energy grid parity,
and to determine the on-grid price of renewable energy through bidding.

In 2016, the Vietnamese government
formulated its future energy structure development goals. By 2020, 2025, and 2030
renewable energy will account for 11%, 13%, and 21% of total installed capacity
respectively. Feed-in tariffs, tax incentives, and other renewable energy incentive
policies have been introduced. Power demand and transformation of the energy mix
are the major driving forces behind Vietnam’s international cooperation. At the same



time, it is recommended to strengthen related research on power supply optimization
and configuration, large-scale power transmission, large-scale new energy grid
connection, and other power technologies so that development of the power grid can
support power supply development. Vietnam is also home to the most abundant wind
resources in the ASEAN region. It has a 3,000km long coastline and great development
potential for both onshore and offshore wind power, making wind a key area for future
investment. As Vietnam’s wind power industry chain is expanded, more opportunities
will be created in both upstream and downstream development, and increasing wind
power installation will reduce the overall costs of wind power.

The Indonesian government has committed to increasing the share of
renewable energy in the primary energy mix to 23% by 2025 and 31% by 2050. Given
Indonesia’s ample renewable resources, Perusahaan Listrik Negara (PLN), its national
power company, plans to develop and utilize multiple types of renewables, including
geothermal power, hydropower, wind energy, distributed solar energy, and biomass
energy. At present, the Indonesian energy consumption market does not match its
resource endowment. Its inconsistent grid system has hindered large-scale power
transmission, and it faces the problem of providing power to the 23 million people
currently without electricity.

It is recommended that Indonesia develop an island-focused, multi-energy source
complementary cooperation project in line with local conditions, including integrating
the overall development plans of islands with their energy development plans. First,
the islands should be functionally planned. Secondly, the islands’ infrastructure
systems should be developed according to the function of the islands. Finally, the
corresponding energy systems should be configured. Traditional energy (such as coal-
fired power plants), renewable energy (such as solar energy, wind energy, geothermal
energy, biomass, etc.), energy storage systems, and other multi-energy complementary
micro-grid systems can be variously allocated according to natural conditions to
ensure that all energy systems developed are complementary to each island’s future
development.






LSS s REERTBERERRBANEERZFERR

1.1 REBE+HEBARIMIBSHSE%
iy

FEMUTINERESS, JtEFE. ERANIL, WM SAGFMN. KFEFSE
BN “HFEO7 o KIGUFHRE 2 100 ~141° 05" , L4 09° 32' ~Fs
1° 15" . BTHAE . WAESIR, KEBOHEIREM.

FEPLREBIGE. . IR, 1. DRI, M. JERE. FHnkK.
ZEFIME, HohbEg, 1. sifsE . A8 . ENR DRI R e+ 5,
HittEREA SRS, RE+ERQMmMIRY 448.5 5 km’. Hep, ENERATETEIR
BA, 79191.09 /5 km?; ﬁﬂﬂi&liﬁi /N, 70.07 B km’s

2016 &, ZRETERAONB.391ZA, AEHARLDALRN 8.5%, ¥t 2030 FiX
—HFIBIKE 7.22 12, 2050 FKKEI 7.8912 ", ENERATEAETEFAOREN
Ex, RUREMAOKE, AOSHN 2.6112A, SFRBERSALOMN 41%; 35k
Y40 B0, BFREFAOEPHIESR.

2016 FZR B EZR GDP 225 25480 12%=7T, A GDP 3398527t/ A,
GDP 1B1RKTF 4% . RESEEFLKERAIGE, BRICGE. RiHZE. 1. AaNET,
Hi7<xE GDP 2E19KF 1000 12T, A, EIfE GDP RE&K, jj 9323 17T,
MM GDP B8 1121237t. A GDP FHE, #FilliEsik 52099 =£7t, ARKES;
YEEMERE, A GDP A 27955 E7T. BIXFEIMERS, Eﬁﬂlﬁ)\i’] GDP 191%
F 10000 35T, AEARENS 1219 35T,

1.2 R+

|7H

Hb/ /W/Ejfﬁ%/ﬁ

HaRERERBERERRERR, T2EXRAS. AH. BE. #8%, S8LKZR
HEFE, CHRIPEREEHHERN4.1%, RASRBEE SR 3.4%, FRAER
AY O.8%o FHEERWARRERIRD NS, ERERENERHIT. DAL,

1 PRB (Population Reference Bureau) (2017), “2017 World Population Data Sheet” , Washington, DC, www. prb.org/
pdf17/2017_World_Population.pdf.



FEMZEENTEZR . 2P, HEREREAAREFE _AFEREOE,

OEERERNE, FEREEYRRE. HeE. KeERRENFE, XEE. ABH&E
My EBRARED . ERATIBERRRFITEAIRFERNFE, HHE.
HEg. SRAT. EHLUKERFEANE, FREDIERTRRE, =E. RERIJBE
BERRIRIENTRYD , SCRAFIIRRFENEZ .«

(1) Kee&RR

FRFEBAIAURAFETPEARIEX, EFEERABKRRS, ERETE
HIKHRIR, EBRTERRT. FEEERIMETI. SAMsS, BDERRIL. A,
Hrg. 2. SRAWKERFRFE, HIRESTKERE.

(2) Xge&RR

HRYE Global Wind Atlas IRIHINE RS, FEIXRREItSEEES, T2
o, Ei. F=E. FFREIEIARSERDGEHX

(3) XPHBERIR

FETEMLRERN, BRIFEK, BIREX, KEERE+DFE, N
SolarGIS ElE R, FRBE+EKRED ERFMEXKHEEF 2RI E X T 1750 kWh/
m?, BEFAIHERBRESX.

(4) EfttrIiBAEREIR

ENERAIMFFRENAGERRFTE . (NEeRettFitiEmERTENER,
AR EBMEIRAY 40% . IRIZEDEREIRAIN - RIREPAMAVENE, ENettiaeR B
N9 28.5GW, HPLY1AGW &FT7AIERES, OGW ENEBHMEBES, 2GW £7
HEIPRS . BRIEEMMEBEEN 1808MW, JEREMREIRFLE NN 4ACGW, e
5519 340MW 1 50MW .

FREMEBIERZ, BYERNFE, FREBENDDHILI170GW 1 49GW;
EYREELE, HERFERAFE, FARENDF326GW; Z=EH. B, SRAIL.
g, FEREEVRABNOAREDS A 2.5GW. 1.2GW. 0.6GW. 0.56GW 1
0.24GW,



LSS s REERTBERERRBANEERZFERR

Mtoe

700

600

500

400

300

200

100

1.3 ZREE+

FH

BEBZREL T

B, REERBABELTHRRUKT, BREFARE. AOBKSFRREER
F, BERFBRIBERR, FEEFRKIPRIMCARER, KRESIVEN, FIBIER,
EFF A ERII RPN SRR .

1.3.1 BERIE R

TRIE IEA Gi1T200fE, 2016 FRBER * —RESRBEERTREN 651 Mtoe, %2000 FAY
383 Mtoe 24K T 70%, FEFIHIEIRF 3.4%, 2000 FF ~2005 FE, 2005~2010 5. 2010 &
~2016 IR DB 4.0%, 3.3%. 3.5%, IE 1-1, RBERSEEZHRELLGEE
BT, ITHEARRES SR, BENENEYREEE—RBERFAERALLE,
M 2000 FFHEG, EREZHIRRIEK, EEREEPIOLLOIRIIEX, TE2REEX
SARIEX IS T EEREREZS S ENMRIFAE, AHfIERBEE SLLERTRE.

20004 20054 20104 20164
mR mE A m RARAR moKEE m A ORBAAESE m AR AR S m R

1-1 REER—REERHEEE

2 BT IEA #REEHYE, EEAYT F LR EAE.



=W RERRWMRME S S s

1.3.2 BB IR

#ZE 2016 Flk, ZREBHSENSEN 2172 kW, MILKBIMELBZES
FIR, G257 36.5% 1 31.5%. FIBEREIREIEE 0.53312KkW, HEEHA
24.6%. B, 7K (BiEVKE ) KINEE&RK, ALENETERN 20.9%; HXEH
MEERE, HREIBEM1.6%; EMRABR. KHEERKBE. XEBERISGH DB
0.9%. 0.8% #10.4% . REREEIREMIINE 1-2 Firro

| AR
<< | 16y
N
\ L AME £

0. 4%
7 - 0.8%
“wxh__,a’/ \EMFEAE

0. 9%

" AR A LR A "RRAR oF 8
RHRELE WRAE mAFHRER R WwEHRAE

1-2 ZERIREHREE

EE 2016 FlE, RELSKBEN 9625 12 kWh, MASEBISFIAIREBISHIA R ED
AR EEERY 39.6% 1 33.5%, MAHRBLLARBEALLNN 6.4%, WARRAESES
DRBEN 79.5%. AIBEERIFEABEN 196812 kWh, SR 20.5%; HH, KB

(B#E/IVKE ) RBELRBKREE16.7%; WARRBMENRLBIABEES LS5

3 RWHERET CREBFELTERE

8



LSS s REERTBERERRBANEERZFERR

731.6% F11.2%; NEBFIABHEERR AR/, X9 0.5% 1 0.3%.

 HRERE
| 1.6%
\.\0. 5%
‘\_ \7#( FE! ﬁ%

L ORHE
N0.3%

L EMEEE
1.2%

A s AR s RARE K e R s A[HEEAE nEH AR

1-3 RERIRAHEEFHE

2006 Z 2016 FRBMRAET BRI A RIEKIE 1-4 Fin. WEHETH

ERERENL 1273 5 KW, EEFMIE 874 15 KW, SRIILHTIE 414 75 kKW, ERIFIE
388 5 kW, ENEEFRILHTIE 342 5 kW, ZEAN 314 5 kKW, FERE 187 75 kW,
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45
40
35
30
; 25
© 20
15
10
5 I
0 —m __® _I _I _I - —n R _l - I
Brunel Camb [Indone| Lao Malays| Myan Philipp|Singap Thaila |Vietna
Daruss ) . ) . ASEAN
odia @ sia PDR ia mar | ines @ ore nd m
alam
m ESEEEEN] 011 014 | 031 | 035 | 038 | 079 | 017 001 028 | 116 | 367
NIOFEEEENEE 120 152 342 383 414 874 187 013 314 1273 4036

1-4 2006 & 2016 FRERAETTBEGEERIAS=EKE
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FHEERF, B—LHBRAESNERNNBATHER ', BRIFRE. FK. HeE
SMNEUZR B ESIISRAIZRT . FIIRAFERER DT IERUNZTERSR, 1
YREBEBATHTINETEERE, HENSEAERSENSEN—FIULE, H
BEHEHnEETEHFTENRRSH. FINKE 2018 FEELMPTERTIHEZ
FRNARHNBARI, 2016 FHE, BRERITRBEBUGENNMSEBRLSERBIR
=), AEMFREES, PJBERRENHBUTHEIE,

REBHERSREEAEERS N, HIET(2016-2025 FHREE1EITHITRI( APAEC )
—E: 2016-2020 &) , ENIESAEREIENEE . REFEEA M TLIEE
e NP NA =N K VA= =Y B NI E RS #&‘iﬁ[ﬂz@ﬁv E 2025 FFE—IRBRIRLE
W BAERR (RE) X3 23%. LITBERERANES, REAREESEERITL
SHERPEZERIBEERENR, 103 2-1 Fix.

ESE AIBARERNAXRBR
e 3 Z 2035 F, THAERRREN X 10%
SRIHEE ZE 2020 FARBKBEN BT EI1AE 224 7 kW, HELIEZ 80%

ENERAI Z 2025 4F, AR4ERERHENES—REERETEM 23%; Z 2030 £,

%EE| 31%.

EZ20) ZF 2025 F, AJBYEREELERIREFEHEHEILEIL 30% (A% 1.5 5 kW LAEKE)

4 kJE: IRENA «RENEWABLE ENERGY MARKET ANALYSIS SOUTHEAST ASIA»
5 REMRERS, ARANAXEITER, CRETHELLELAEN (FT) MHEHE> , 2018



=P iR E 2020 F, ATBYRERLBEENAEIA 208 A kW (A4 3 F kW KL EKE)
o % 2030-2031 £, /KEENIE 889.6 A kW, HEJIREHA 38%; AIBERIE (88 KE/KHE)
i} ML 200 A kW, HEADBENH 9%
JEEE ZE 2030 F, THEERIREN=EIA 1520 F kW
Fmig ZE 2020 FF, KPHREZEMNEIA 350 MWp; ZE 2018 &, AHIEEAHEIA 10140 ik / X
EEd ATEA LR SRR ESR RSN EIL 30%, ATHE4EREELBEE L 20.11%.
E 2022 F, HARKHWEIL0.6012 kW, EFAIHERES 21%; F 2025 F, BAHRKI=EE
fide7] 0.96 1z kW, HEhaTHE4YEEEES 13%; £ 20304F, HAORENEIX 1.3012 kW, EdhATHE4E &

R 21%.

*: WEnBERARBE R 2025 Lt 2022 FREBREE, HEgfaHs
2022~2025 FHAEB N S EN SANEIKIRES T R BEREFREN NS IKIEE .

SRS 2008 FHHFREFERAAIN, RESEFIRENER
finze, MHERERE—AIRERFR, BRREHORERNSFIRII. K
BEREFERARDECATZ AL T BN TENERIERRERSFERR, XD
ERDETREIR AR ELUBRBIERIRERGID . BRY, FRERERSEET EBMN.
BEHESRE. HRMRn. RIS S/MNEEFHEIEE, HREER

POE . SkFEll. FERE. REINERES AT EMNENSE, BT AR
BERERAE.

& 2-2 BNFRBETESRIMEKEE. KMHBE. XaE. EMRBELANFREREE
FEN D ENBERSERS .
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1RIE IRENA BHARIRES °, NEBCRE, RCMEBZIN, XEDRTBELLR
EERFEHFENERRA (LCOE ) #EENMCARFEMANXESEEZA, aIBERER
RILFIERIBIES, FrESHAREREFF TR .

BRABRSKIUKZ I BERRAA FENESIKEIEZR, AR HERTTERM
EEFNERBNERES, URBREMARTRE. i, BHERBImHIHHET LUK
ERIhs#EIRKTFRES, BE—ERE L(edH 7 oI BERERM AR .

RBREEHOT 2016 ERBARKRE (LEVELISED COST OF ELECTRICITY
OF SELECTED RENEWABLE TECHNOLOGIES IN THE ASEAN MEMBER
STATES) /', R THEERCENBERSRERITEENWERERA (LCOE) . %
RWETHREF 6 MEZRE 64 MIBEERRINE, BIREEEEENK. EMREBLUKR
IJIKES (£ 2-3) &

ElZ iR EMRAB 1NIKER, ait
EnERAIL 2 2 9 13
Zid = - 2 2
OskAE 21 5 5 31
i) - - 2 2
=E 5 2 2 9
] 4 : 3 7
ait 32 9 23 64

PIREEERERET, RIE 2014 SFMBKFE, JeKRBINRERIFY LCOE A 0.22USD/
KWh, &1 LCOE 79 0.13USD/KWh; £ FRABINEAFY LCOE A 0.092USD/
KWh, &A1& LCOE 7 0.057USD/KWh; /K EBIRH RYF 1 LCOE A 0.044USD/
KWh, &{f LCOE J9 0.019USD/kWh,

6 IRENA, «Renewable Power Generation Costs in 2017» , 2018
7T AW EHEERERYKE TZRE
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2.4 7R

E 0] BBA R R A ]

2.4.1 BAOFES

RIERBEZNRE
DFRIN, Hep

ZXREBEINARING, REBTREFIBRS RIHT TE

ZFIRRETSRE (BERR) EFFEIBRKEN 5.3%. ZREFBE

TN, F 2020 SFRERBHFEREIXEI 10039 12 kWh, BHEREGIEIKERN

4.6%-

EEPHEBDFTRIMNUAR, 17 2020 FREEREFFEGHIT, DITHARE

=~ (RE2-1) :

BHTFRRSHERT, NERRIERSEBREBE, BEINEFEMY;

=E. FEEEE—EBENRO, FEIMEERS; #r. DRAVERHETE.
BAFKENRMOERS, . EE/KERRENFE, BHOUXEIMEIESR; &
HEREAME TG, FK. SCERRERERMEIH #DTEEE&EEWJ

8 KRERIRET S, A AR

26

| EBEER

™

B 2-1 REERBHEFFLEREER (FHR) °

KAt ele, <REAREEAGEREY , 2017



LSS s REERTBERERRBANEERZFERR

2.4.2 FINES

FAXENBEERERRIFEMEFE, SEXREVRNFRFHESEKR. FREXH
BEFIIRIBHNERE b KWhm? £, BFR J?$*E’Jiﬂjli ENEReruil ] BERERTIR
MEMTFERNFE, M. . SRAL. BHLUKERRANE; Z=E. iﬁ?iii
SEHFED BERRRIFENRS, CRNHINKABERERERIENEZ .. 8ioHRHE
RERBERERZFRA FFAENE 2-2 P,

&

A k= '.t‘ P B

0. Z‘G ] 2 GWIi10.5 GWiTE GW {170 GW | 5 kwh/m3/day

WWW_ASEENENErgy.org

B 2-2 ° RBERTBERERATHLE

B, FBREEFRTBERRAREESRBRE, 152 NEB. JAFHMER. FH
BRI BERERERENFE, M EERLESE, UEERER, 15 JEJ—LEE\ JeR
EHeeRoHE, £ %%ﬁfﬁﬁﬁ’ﬁi@ S8,

9 http://www.aseanenergy.org/resources/asean-resp-asean-renewable-energy-development-2006-2014/

27



FBEEZRBRRERENSHARRAE, XBAEBNEEHHEESML. 2015
F, FEEZES LCOE RIFBEAMIRARRIA B ABE 556~60 =£7T /MWh; [IEIZK
B LCOE SEsBeE IR, 9985 5T /MWh, M. bt EXEBFIYEK LCOE piAs
KEGHREI 2~4 15 0. NEFIEER, FREBERPART SR EEEFIERFIL
AsgRLIRHE A sIBIKAIBEREK .

SAEREBESRARINEME, BMARKREEBEFRE, T 2035 FEBME
TUEAEAKR, MEBEERZRHE— LA RKAIRNGA, FRRMARFKATE
BIEKES, MERXE. XTI ERY 15 FEMA D5 T 65% 1 85%;
2017 5, =BG EXEBFYEARY LCOE Fig5 5= 0.06 %75 /kWh #10.10 5T/
KWh, KR ACE MR E SHRBIRERAESRIK, MEARREH—SEEAARI=E .
Hm, ZEERDBEEERERFNZRER, NERARHSMpA METE, Rk
BIBAERERA e BERARIA RS

ERARS . MEROR. MREZHHRR. BIaEENEFRELN, RRBHXATA
BEREFFAAEIREEZSES, TR2URFERE:

(1) B2HR

FEMRENT LM BN BERERLRERR, EHEFINRIFEARE,
2016 £ ~2040 FEpeR T RFNHAE 2.36 H12ETT, MABKRIEFRSEH AL
FEPEZR, BRI, Gk DRAIL. Z=ES, HttEZR A GDP #HEF 5000 57T,

SRR, M. BN, MEFTERTENKRKTERE, VBEWARD, BARTH
RENBER, EUAEEEENRSLIHERRITUARERE.

(2) HARAR

10 World Coal Association. «The Power of high Efficiency Coal» , 2015



FETDEREIBERRKA. EEHIEUNBAEMRERIRDERIER,
R=BE0IFEEN, FEEATBEANEEENEHEFERE, XERAMNEREER
RO TT A R B E AR R B IR RIL S

(3) MIZREEHTRIBIERENLIR

BTXE. SCEEEESE. B, K, EFREERESERNIENE .
FERBBUEFNZ [, IEMEBMEBE. BIRFIMERANNE, FIHBMNAYBERE. BNA
SERAAEN, FEIBNMIMIELERETE, NMBINTEBMNIZITAS, th=E
R FBERAIARE. B, REBRMNIREERSS, SBEFRNELRRYD, SEE
HNERBBEBR, WMRBESMKERRIL. BT MEERAKEIRE/N, BRIEE
BENBIR, XE—EEELHA T BERERIIARE .

(4) FBEREFELIR

FHEERBTEAR. BRE *‘é%ﬁmﬁiﬁﬂﬁﬁiﬁmm&ﬁﬁ , E—EREE LHIL
TR BERERIKE 7J<EE§J§J%HH£< ReFKREKX, BH— Exuﬁcﬂﬁ‘@JJIZ, S
FODHEEERNE, FE2EEXETE, ENTKEFARE., 2ABRINE. XK
RIFF R AIFE T, BEFREERFAFERIRADS TERNAREIR, FEERAY
ZFRFNEFFEEFRARU KB EERFZ L —,

RIEPER 2016 F (ERNEDITIRS ) , FIMKERNEE/), SRHFEMEE
ExRNRRS. DSERALAMFINRKERETETERERNRITRRS, ENESIIE
BUE, EANESSAFFERLYY, EREAMBLKFERE, STRERER, ENRES,
FNESAFEMERE, ENERXEKFRS.

SEEREESHEARREHNMA (2018 F “—F—I8” BERERISREIAN
RS E AR SRR ORT ) ", KNSR SHERXB TGS

REML, SCRAFIIIR AN R, MRBEFNEENERS.

1 ERKRGEEGEFARR, <2018 “—aF— B IR IREORBUE RSP 3 & B K b iR 5 7 IR B s T R
FG KA L2018



HeXFEHN (2018 FHRBHMIEHIES ) (Environmental Performance
Index: 2018 report) , EEZEE PM2.5185FEF18E. PM2.5 858 (B3R
RALRE) FIEMEINAOLG. —SEIREFFIIEURENSHR 4 MER, Wt
REFWSEERT TG, FESERNESKA: CEEFREXES, =5FHS
B, NEHESE S, MEE. B, ZNMAETSRERE, DI HREKE
10, BIZ05E 8 FIEIENEE 2. ARBEERNTASREMA—NENEDR, EET W
CHIZRIEH R A ORYFEHER, AR SISO M AT S2FAREIRRYE
Bz —,

AFREBXKIRSIOIE. SR, EFFIMESXXUEE, eWANREKRSZSIZES
WEINBERTENXE. RIRTNERETEPIIRIRS °, SIETMEIHRE T
XdiE2sn, MEMSIXRERL, BFEEFEHS 1-8mm, RinSIREHFAEASR
FMNEERELAE. REFAESEAIRNSEZTHWIREGHXE, BRURKRESIZES
SR RBHKKER, RS, FHR. SFal SR BEREDRERLEFWE
B FEESNNFMEM . IRERIEY, AR SZZABERIEE, ENERAI. JE
FR. ZETUEEEESEZHENST GDP 6% LU EREFiRE .

‘ERBIRHERB BXEER “INDCS” , 2iRIE ( MEESETIIERRL )
FABSWNENXR, AZEBTREM 2020 FEMNYSREH T . #IEERT,
FETESRRTEREERARMEE, FIE T ARBARTIFML, FrEED
TEYERRFHEFRSGSRRINMSSREN . KEPTBERER. INRESRIEELZ A

12 https://epi.envirocentet.yale.edu/2018-epi-report/air-quality
13 Asian Development Bank (ADB). The economics of climate change in SEA: A regional
14 RER . REHKN SRR KRe %



MEBZREEZ—, PAFZEE (KEESERTUMERZAT ) BREERARIETF,
BARDKELUXE. SURENEREERER, XENREERBERERINK AR T4
KRR TN

RIBEAERBEERRERS °, 2015 F£F 2040 FHRBAIRRGREETITM 4.27
O HAREIBIKE 856 12t HEE. ATBEAWIERIESREAEFINE, Fut 2040
FEHEOBEEEINME, DE2AE 6.29 120 kW, MEglRFEOKRE, F) 2022 FREE
RARKREHOXE,, 2 2040 EGHNFEREEXTNEFTEN 5 BLA. Fit, K
ERCRERAKIBIEN, WRBEREN LS NRERRERRAEINERZ—. £
BT, KOKEATBERER, BRI ABLRIKE, BTFREZT. BE
HIBERIA R, TERIERSRL 2P EAIEEEER.,

15 ACE (2017), The 5th ASEAN Energy Outlook 2015-2040, ACE, Jakarta, www.ascanenergy.org/resources/

the-5th-asean-energy-outlook/.
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fEEERIMESREFINE, MBFRIFEDEERFIER. EXRIFTAREAIHL,
RERPEREREN S HEBES T, Hinlk. BEH. SRURERUCAR. AIH
FRERIFAANAZHHRSENSEEN. L5k, HRSETHEMESKAER
ERENAKERAIBLERR. ZMAIBERRRACH, FIEMNLHE THENAKIEER
BRANMEENCRYR] BAERERARMEER, BE TPRWHILRERR, FHE et ik RE
bl B ARA9SEH o

B BERERAR LIRAERKEAE, FHEBMAIYREEER, WEH
BRI BRIEER . BYERSFUHEARETSIE, RSHESANTBEE
BERARATIARA.

EzRikigseiT, RItSIEARABERR, SaENXRER, KNORKERE
TR mzleR, USinERNVEFNES M ERARETUCA, #mfeiERIBERR
Ko

TEABERRARINER, TRERHREREESFIRATH . BIIRSERL,
TERMEARERER. MICREREMIERN, RIERRTEME . BB BERER
AT, WoeiAER, REtH EitREr BERRME

TN RFEBERRRIEN, EEEN DD o JIAXIH RN AL
BPA  ARTHRFRA TG ENBFRISESS , R R A B BB IKAIERT,
EEMAEEAN T,

s2CEIRS|IS, LEERBEZRIIERECES|ISIE, FICEE g, iR
PR REBERSIL . MEFEZEEEA AL, FE NG BERERMIBINAR KA
I8, BIFTZREEANIN AL, BRI SEIRZIRBNE, SRERRBME.



FRASENBHIBERRNARE, FRINREE. 255, ZRSFFRNGSER.
(1) B#51&

B BERERSTHEREARIIRETIIFIE T EMFMIIRIIM A RER, Mm5|
SHBERERARE. FRESEMHIE T ZENNBERRER, BHDERNGIE 7 E
HFER, MR D SUBERRRIMNERBR, XYTRERAEERFIEEZLA
NEBERIMFSIER — I . EIt, ERCRBAREIIN T BEERSERM, fIEl
BRIEMFISSATANERREBER, NMTZERRI5ISIRRE.

(2) BRI

R RIEN A BERRAREETFRE —, SERIRINEEGIER, 28089E
RIREERUEHA BERRRE .

FUEBECEFIE T —ErRMMEENAREER, W EMBMEER. FRUIMIE.
MEEREF ., BNBUKE, EFBH—LHRHITTE . YT EBD EARLRELREMNEER
MEZR, BEXEELNEBNER. YTLETIBERRRE—EMRNESR, ZNEE
W T R) BBAEREIRECERHI N A BAERERIL T EMEER .

(3) FdlEkEF

AR R B S E R BAERRRARNIFECFEEN, BUFHIBXEN N ZHFEIR
BE, KISGFABERRRARBRNARNAR, TR BEERE, [T,
ESA BRI, SENRNNEERRINE, B cErlAnEsE, wb
BT, RTEEREIE, EUREEIIETFEE, BERBERRTIEN, &
MERERIREAFERRT L, BEET. 25, HEBRXKILEM NEL.
ARR. HEDDEARESSE, GFMIEXTEE. Uit MNMENED I BEER
Pl RRA R .

(4) BE3T5F

FRZNEERFER, EREGEEEMBRISIFNE, BRRFABMAAR. BT,
FIEB IR A MBBERMINEIRE, —HEA LUEXRD AR BEERIRN A EE
K RRANWEEN, m—HhEEBIEWHENEF, BAPTBERRRA, FE
BERER AR RN .
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HiHRRBBURE T BER TRV EN, RIEHHARIEEFBUFIIBERB R,
—IRAMS A BAREREER TR D AR AN B A HERD RIS .

BRI B R BB R BURRIESR, BEAMA NG, BTSSR EIRIEE
RN B A RERAVIS R R AT R X . LSRN BYEIR N RN T E E HN5ERS
BIBARERAYSS, AR BERERRACIFHIRESIT. AN BERERIRS
& (R&D) 2%,

MIEETA (FIT) MBI T A (RPS) MFHEBFIFIZBIR T~ milis
RIXBEAFIE. A mXBeiy)N, BIEsZHBRIER T, FIT BYEEERILT RPS;
M~ RENAINEERS, WESMARIERER T, RPS BERRISREL . FIT BERE
BRTF AR AATRENDTBERRRA (FIAXE ) , M RPS BEREES T
LRI AR ARI R B ARG (BIMNAPARER SR ) . £T FIT 1 RPS BER T BN
RIEIEMYE, XNTEMBERTENAREENXREFARERIST. 2—BERTHA
YELIRIRS R ZF I ARIE, EIABEREREERSIFHERSMER T RS SE
A, BEISXYEERMARIRZRE, R2R8HE FIT REFHNERIBRR T EAGRIMSSE
— FIT BERAAMER), BXMER TEASE TR EZIEE , RSBERRIF T,
HEIMEERAZRKABRIZIU FIT AE. LURENENBRIBERS AR, BEEEEH
FEZHERFIREGER FIT 7 RPS BiER.

FESETBERRKRICRIEL AR RE (FRTE) . 53 (L5 1T8)
LIRESSH (EETE) HEKEER.

AR SR AN B M R R R BERREERIVE HRME. M. <E. BAEY
BERRWARERNEZNMERE, e REEBARNDEEZNZFRIETBE



BERFFAFIRIA . SCHIRI Uk REARHIE RN . B, MERKAKEIBERR,
BEEISERENCEIBERREIRAERR, WBRED RIEEEER.

ZFHRREDHINE M BERERAENEEFR, SESRETFER
ZFEER MR BERT R RE, FlSFEsER AR, FEUS TIBEAR.
EEFABELRER, EFHMEREEZERMBER. INEBEER. RBEER. MBI
AR .

KRILEFE T RFIESINER, EEREEERANBERERIVARTRET
RERHSEER. BUEERIERR, BEEBNRARY K ERBERRERN
AINR, R ERSIFRBERERIT=AE .

FHEBEZFRREBRK, KENERRFEDHAY, AJBEERAEERE
EHRERHE. BNHE. FETEBERRREN TS, DT 2 1 MR, &
BT SHIMNBERFRAEIFIBERRUARE, Az, AERE. TR BHL.
FRE(FE S EIIBERFIE LEPTelH .

4211 —RREER

hEBTFHSE. HEREF. ZFERE. BRR
RERFAIRE, IBERRRERER, BT RAEER.

=EAY GDP 551791228 5T, 1793 £t 1219 %E5T, £
FRERE, BEAOLTOE. WIZAIRNIEXERZ, WEARIRE, #oihXaT6R
BEaELTHERT, IMRERNAAXEEZERTESERE. TR, BINEZEESEM
FEIRIRER | BRIREE DIGTREIRE . FHETXI R BAERERAN BB iR, HTEB RGN E.
ECAMHEITER DR, BaSFHEMniLE.



ExRAORD, B+, A GDP £ 8% 52099 255, 27955 37T,
ZFRENENRS, ° AEREREN S 185/ HER 25809 0.925/5.0.865/30, 2015 £ ),
SCEFOFTINBKEE. XEE. HABEEZTBERRRRAS, AHERRESE, nJEEH
REW, ERAERHE. FINK. CERBIIIR ARSI R EE S I FRFFRRARLL
RAERERR . TRERRN . KIEBEY SRR, BiRP/NEDERAEUL. LRk, HIEEN
AOBRMEER. *MNEBEREA R BERER, HRIEFARDARIERIELIEZEE., RIS
FERNBCRER. HiE, ERESERE, BEREBEXNBREERIERS .

4212 RREEER

HEERERELRE, BTHEURRAREZR. Zhk, 22U
seh WHNIEBERIA R Mt , SFhse. BYBBER=ME T o

NEHABERFNRRARE, SE2MMYEEREITHRIELT . BEZOERENRE
%, BIRTABARERENEBMT ERFIKIEN, EEILABIEMNTE MG,

B, BINHEEREEBWIZERESFRERB MY 2T, LIRS RErECrIse
IREEFIEIREM, FIRIRK A BAERRABRNEIERERIISASZM. 5. ET
R ZRHEFERIEANE . B, FERY T IRIBERREIHEER ], THEHRITRHER
STEEERAT, ARG DECEE S IIEBRRINSHnFR, BiFtAEEERRISIS
B,

4.2.1.3 RRREER

ABERERRERE, TBNSKEBFA, E2sEHIN,
BTRRAREZR. MR, IBEEREDHImEENZ, BFEEZFENEFHE
FIERBERRRREEER, LUIRSHE. BRAAR. Bahines .

Sk, FEFRE. UE=—ERABERRAETHHUEERS, BREEEET
FKEBFOMERA ( S3RPEIL ., FERE ) HH . STFREFEAINEE. ABEERRLFIA,
FEERBRMZEAIRNSSS, LM AR ARE .

(1) SIRHEAHE, (BHEEIEBRXSHIIAEY . RESESFREFE,
XFREERD A, EFRAMXBATRK, EEEEBHNFRER, FHESE
BRERT I EEBIEPRXZHE, HIRESZYREGEN, BRRNEEBLEE

16 http://hdr.undp.org/sites/default/files/2016_human_development_report.pdf



IEH, BEREBIMITBN, MEHENIFREE DM, XMHIEaEEE RE S
AORIRENE, RS, M T RFIGIERSE.

(2) BEFiIar BARRRA, AEMX AR, RESEITBLRRRRFES,
BoMANY, URESHRRERMNALRSEMG, BEEREENEBEERFA
MA, fEMXENRRE,

BSICREIBERRSHD XEENFINTEESG . X, IERKEANBERER
SeHmmEREFES . NAMRNAFERENAERE, EEFEREXANOHF
RPIBERR, BEBEMZINXAVEERIGER, HNEESHE, AEFNTRAREFSD

STk

(3) HAEMIRRE, BRYUBERRUFBEEN . MBHLINERM: BUFREEM
AR . BRIEFR LI BERFRNRMBENNE AN BFER. ERER.
MNpeRE2FeFHH . FESRVVOEENEMIEFRENIE A TE  MARBRRENAIX,
DR ERREFRESES, BERNVEREEFARERBERRENSIAHMIFHKAZ
it DRSHIHIRERFRAISTT R BER R IR E .

(4) IEKFAERSF, WRUBERRZE. AT BBERRESEN
BERCHUAIME DAY R EIERE . NEDEIEE RS EFI R BERERE S EERAIRINEG
WRILAGH, MKEMEREGIE, RERFHOBLERXR, BRERKIBERR
IEHIERREZ—
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B REREREWRIRELEIFENINE AR S, ERHEIE R REES
HIHENRHERZERZ, [FTALER, —EREFERBELIPEER A ERIR
HEE. WA, “—H—R BonHERNEFRINE. B2K5IRENE. FrEHF
HREZER (WTO) R, XEEFRINFZERENMBERS WTO SI0RBETER
. NMRIFESEN, XEERFMXEELITRZFRIPEER, RENEDEEAEZ,
PEREREISEIEFAE. TIZENRS . XARERZER2EERRZESR,

IARBER T, LUEARER, i BRE. INEEAERMN “BARELR” fARERI
ENBIMOIBERRISC —. 89 BB @M ERRSIZE @ie S Hinhan
HNBRZES, (FAERZFNFELWAEAEEREN, FrENEEZEITE.
RETANREER TN EFARSERARZMNESMBNERFR ., fEERERA
BEAM, FERSHRE, REEWALNBEBLRIOTREFEHEEAESINE
HMOFERE RSN, BREEERFMR I ELE T558 M. EERhn L, fEE
WEREBREANENENES, S5 “EHE" AIHEZHE.

HEBIMENEEFIRE N R R RRRIEENERMERITHRUAERITRK, LK
ESr R, NERINEERKE, ERNRTEFEZFELUTERA: 1) BES
EEREARTIER, WEERNERANERSEIMIEHZENTMEINEIIEE;
2) SESNERIISIELL, ERSRMIVIREN ZERRS . BB RTERERRE
Ok 4%, EFHTEBERIIRITRIREREAE) 3.7%, BRI B EEREIRAYERERA,
VSRR B ARTIA 6% . MEIMNEETUENARRIEE 3.7%, BEINDIRITENEH
BREREFRAES, BINTEWASTENAE; 3) ERSIEEREHEFIEIZES
PRENERENERER, —EiEEGES T EEINRBEREIERAY .

17 http://center.cnpc.com.cn/sysb/system/2018/09/12/001704424.shtml
18 BHmaezdELFLRTS, <KPEHFEESLNLKNEY ,2014



MERREMAFREWAREESINIEBEINEZEIS —. SRFEHEIENH
—LRRF EHE" AOEXEE, AERENER, RIEITIRITEERS, X
RAEZMMRRERES, HEFEEWAIBERR "EHE" BEMA.

=i B, IBLRRGRRRESINGE, —H 1 AENS
FAZERRBERRRFTAREIE, PEBUTRE NS RIEEN KRS ITTR
RESGFEE, LETEBMNSE, FREEMRFENRL, K RIBERERTAR
BfE, (RETE - FEUBERRGFERENS. EFEF SRS EAMT .

—2fEl) ‘—H i BNEENRFERSEAE, UNRERR +3. RIESEFE
TRIVH, RIS HASHMERGE, HRAAFRENBERRERDT.

“RAFEEWBERAMBRVKEF RN, NAEHRREARPEIKEILGFRIE
B, SEPUVIVKER. KEB. SER. EMRFNGAISIEFA.

= EIRIRT ARSI AR AR . 85 BRI EIE, UEHF—iH

REVIE.

PUEMNAER B XFRER WA RIR, MARBERIFIIBARIR. F=HY
FANER. URCEAIEGE, FRIsEFENE. SHEHEFNE, FohRBEX
FeeREr AERYR R .

LIRIREB IR R DR A ERH, BIEVINGREN. X—MRIXINEREZREE:



1) RIfE. B ARFEFENREENER, IMERIVKBELEFERIFIHE
FREFFRNER; 2) BB RBOTBAORSRRNESR, W, FRES.

EEERFTFEEWAHMBEER, BERENASWHERMEFESER. X—M
RERXE: 1) UBLRERRBREANRRNEZR, MEE. DkATL. #EEE; 2)
ZRIFIRS), JBERRARENRIENIESZR, WICK.

A RAIBEEFERBNEN, RIRS5IHERTIHENES . X—MRER
FEF IR LR o
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HME T rRFBRE, WEtZRi, 2 S, mit&EIAL 1640km, KA
ALY 600km, ERFELLN 50km, HHBFILS, KR, BRNSZ=1INS
R, IRIEHRESRITEEIE, 2016 F#Eg GDP2046 123£7T, CGDPIBKE6.21%, AtY
GDP 792215 7T,

2016 F k5 MR E I 209.4 (%78, MIHEWEKRS|IIMEIHRZH
s, G55RSEH 63.7% . BERMERARIINE KR, EUXEER . FIMAIHE,
2016 &, FERIHMEREMNEEN 18.8 12T,

2016 &, HMHOSEN 1759 (2%, XEREREALATH?; #rgtH L5
17331257, PEEMEREANEODT . RIEEERERITAMAIEE, 8= 2016
F10 B, HMr/NCESEBE 400 1237T.

HMEEARWSM LN, RRFSE, MESHFE. BREFREIE=XRaHAE~E,
OHRRFE. B BERRRIREMTF, 2AME. NetFntrtREERFERY
FHEERZ—, AIBERREBRANIFRE.

(1) IKBERIR

RHE ( World hydro potential and development) (2017 ) , 2016 &, #F/KEE
TFEICERE = 308TW - h/a, EAREFHAZ 123TW - h/a, EFaJHFA=Z 83TW - h/
a, BEKEBEN17.0GW, FEAB=E 52.4GW - h/a, /KeERIBEFAFIBR 42.6%. #
BEEEURENRREEYN 840012 m°, VEHESE 12 17,

(2) KgexiR

RIBEFIRITEIRST, MRNEERFRICERE 2009 GW . EERSHFRES.
HEgHHA 3000km KAYEELZ, Global Wind Atlas REIRSHMETTLIEL, #MEaiE
WXNXEBERFRAFE, BOHXEFIXEAIA 8.0m/s LLE; EE—FIULXNES
F4.0m/s . FgETEIRAY 8.6% EENX KR, HHEERIEERINES , #MEgTat( A
ITFRIRFA— ) « FP RN EEERIREED, FRIRTIRE IR .



(3) KBARE

RN TFHEIBX, BEEFERENIIHERIE, RIEIRENA2018 & B HY
{ Renewable Energy Market Analysis ( Southeast Asia) ) 8~, HEFERRBRERE
2000~2500h 25, EHAPRREZE 9 150 kCallcm?, 9%ETF 4390 5 t KIAH. 1R
E(G1ERS) MRER, MERAINAIHEIELN 4.5 KWh/m’ . RIEFEIIF INMEEERIY
REFzF0 (CIEMAT ) &%, #EdtEpibX BIYARESTE 3.4~4 kWh/m?, JbE8#0
hEREEH X B ARIEST & 3.8~4.5 KWh/m?, FEafibX. e EfmapiEiEit X
RIYAPHEESTE 4.8~5.2 KWh/m?,

(4) Efth

ihEE: MERIFEERRRE X AEIRFE, Bidd 300 &3, iREM 30T
E148C . 1RIE (S1HRE) Fulll, MEgituRrEiE179 0.34GW,

¥fRRe: BR1, BEfEYRNBEZENA . RUEFRUNEFREE, Hob
FERBUT PRSI EKOKEIN LT &7, B A9EEE. MIH0 I AL
RAMINLI BIEARRB . 1RIE (GIERE ) T, MEgEYRpeEita 0.56GW RIFFA

i
BRY MERSELIK 3260km, IHEEBIS 2000 £, IHEEEORIEAE.
1RIR (AIERES) T, MEvAEOE 0.1~0.26W HFFAEN.
weae: ERRETAUE (2016 FHAE. £FSTR) (EIIRSD) fad, B

HERSHEENNMT RR. EMy RBESL90 23 5 t. MRy (AR TFEEs
25 FRVEELS, i ERMEEEBIY T2 EAGIISERIESL,

6.1.3.1 ALK

HE R BERERITAIVRERITE, BaivkBZENL 1170 MW, X 146
MW, KPHBEREEBZEN 4 MW, EMBURRBZENL 150 MW, 1IREEBEN 2.4 MW, N
FREBEEMBERIERE, JBERERERAKETE.



il BRE 2017 %
INIKER, 7000 MW 1170 MW
JRE8, 8000 MW (>6m/s) 146 MW
KPR L F HERRTE] ZE\?\?J;OzOh, Hi3 4.5 4 MW
EMRAR 560 MW 150 MW
KR & F, 320 MW 2.4 MW

i WETAERZER (MOIT ) | BB BAREREIEAR ( EREA ) 2HEEUE.

6.1.4.2 MY ER

WASERNAY . APARIAIRR ST EARYERES, IRIBHAIEIT 2016 £ 3
B “2011 I 2020 EERBEAFRI (5 7 REHIH) 712030 ERE” [
BRESE, FRIBREEEEN:

(1) 2020 &, BHEVNEEARE 60 GW, HAOTELERRENILEI 6.6 GW, &
tb 1%

(2) 2025 F, BARNSEXRE 96 CW, HR B ERERENILE 12.48
GW, Att13%.

(3)2030F, BHENSEXE130 GW, HPa BEeRENIAZ 27.3
GW, AL 21%. MEI 2030 FEXEBEHAE 2.73 GW, KIHRERFBENME 4.29
GW, KEBZEHAR 2015 GW, EYMFARBRENME 2.73 GW., Ithsh, NRIEEHRE
FReRthIBREEE DN, MEITE 2028 FRHE—ZENAE, F 2030 F2B0%5M
KE 4.6 GW, KEEIAT32.5 TWh, HFXEEIRH5.7%. BEHLZEANES T O H
EREFAEBLLA, BRTEMNES, TSRS BUNECRARERERESD, BIRAIsE
WA ge=mElr—E R -

6.1.4.3 HEXBIR

WEg R BAREIR LA 2008 FERFETEKBMHLIT, FHHRET
R AR BRI B R ANRETE, RIEMEITESR 2007 6 B 13 HE &R (XFBH
MBLZFHHT. USTFMIIRNIRIIESENARX) (ERE 2014 SR ) , ENAE
£XF 30 MW 897K 22 RN 2.56~5.0 £5 /kWh, 2 2.0~4.7 5 /kWh;



MANFNTeFT S0MW FI7KEBT B3 EMEB 2.7~5.2 5 /kWh, fZ= 2.5~5.0
£ kWho 2011 5, XEEFIASET EMBMEER, BI7KF 7.8 %75 /kWh, {BERTH
ML, SSENRAIER. 2018 F9 B, #EEATXIXE EWBMHTEZE, M 2018
F 11 BikclFeXE LMNEM, G EXBIE EXEDIESE 8.5%7 /kWhF19.8 3%
73 IkWho 2014 5, E¥RFEFYREBIFIRSLT ERMBMNIER, FHII/NKE LW
MEERIEIT TR, 2017 &, KBARES FFIAsL T EMEBNEER, B7KF 9.35 &5/
KWh, BRI, BUFIEEREMAFRAESAMAR BRI ERNEBMN TS

FHRIR RS AR ZZAER IR IVEFME,; RS
RERARRELL IREHD . £ FHESRGE. KXW HEI R BIE R rIE N
LRYPEHITRIN, APHRERFBINE . WiZFBINE i Tt RTE e T ANZKISAYERZE .

ERIFINEHIBIIE TR R BERER; oA fEKE, SBFHEX
BE. APHEE. EMRAEMIERAVRRE; BIRSHSENKELENAIBERR, KESS
teelRmh7, (RHBRWENSIEN, BLRDER/N, FERRFEHTNED. A
B KRS R, FRERIABAERERALL, ERXEFSRER. FBCRIABERER
IBINREIRER, RMERITIZPAIBEIRIRFE .

20155 10 B, #ipg h TEREEEAIRMEE, EREEMISEREMNW, HH
(BREESERBUERLY) FNERMEERE. BERr BN TEEERRRMERR
SR SR . MEIEZR B EMAESIEN (INDCs ) EERHFFIR S FERSD o IRHE
o BIELE AR . TRERANBIIHN BEARIRH T, mBRM
REEETHAIMSYMIEIRR S35 . SREELEAREDRRIR . #iRgHY INDCs FIE 7%
2021-2030 FRESAFHAIKEZE . ELFMREBERT, MBAERER, F 2030
FRESMHNETITELLEMIESR/D 8%, S GDP AHEMGREIELL 2010 FFE>
20%, ARMBERZRBIBINZ] 45% . NSRBI VILNZIHE(FLANRBITSENE ( 2BRSUEIDE )
TRIFHVEERSERR LAISIF, ik 8% AISRBRRTLUBINE] 25% , RIE ( £RSURDE ) |
E5{ GDP HEHBGRERSEL 2010 F7KEREE 30%.



REWrR A BERERENERX, BEBIXINEE. KIHEEFEYREES R BEREIRAY
FARZHARZ/NIEREMRY . RERRESRELUTV N SE:

20MEF6 B, BEBFEaxTNEREIHAY
$ 37 SRE, RESMNEBARNERER, SEEXBHAMNNERESE 7855/
KWh, 2017 4 B, BREEFEaXTEMREARAHERBIESMIEAIE
1172017/NQ-ttg S:RTE, RFXIHIpAPHREIN B B R RIH O EAIH TR AL, ABHREA
BINE. WTBINEFRT ST e % T FKIGRERZE, WBHEBERIEIL9.35 %5/
KWh B & 28I E S B WA BHRE R FBISFT = ERIEEBE . BRERIBREKSE, K
IS BERIDAAEIRRETU, LINRBE S FEEax. WS BUTSISHER. B
PERF A TES O MR BERERREIAE . ITEAXE ENEBMHY_ EE S
RN EBIR R B — R

HrTINESIA N REE B A RABERERXEERED
B8 2009 F252BEHUINERNIET . FINEERIB 19 MR A , (BR THRER
FEEHPIMECRBIRATI 24, EIRKENT. T2REETIBERRR
BRAS, MAMEBMIMK. ErmERXEBEND 7.8 5 KWh, KHERBMNES
9.35 &7 KWh, IREFR, B—IMEFEBINS |, ItffF2=E 16 =75 /KWh B .

TR GHRAS. ICRSNERER,
MR HERABHEFEEN AT HBFVITSE 3.212%7T, LUBIKTIEK=H
£, B, EEIAER 97 (ZETEMRSS, AREHRELHIGER . INRA LDEE
ift, TERIEEERIHNFIE 12% ~ 14% B8R, BHISSEIIREBIIREERE,
SHRNREYE .

RAERIMEHIE T A BERE
RaEBRR, (BESEMMKEEEEIR. EICKR BERRSKESAMREEE,
PINNEBRRAR D ETELE, ERERHARMYNTSERENERRITSR,



EXEH X RENREN, TR BERREN I HEEEARE. TIESHBERR
FFAECERIEEWAL], INEXEBANESEMNTEE, RS BERRMILEMKF .

RABRIMEHIE T A BERR LB MEER,
B5|SHFERFTE. EEEKUBERFIREN, SolEYBERRIRERN
FERFBER, HRAREGAEEBHI LNBNIEIS2E R BEERERARERN
BELM. MEWR, BEEVRNTEDR, HREIENBERRAZE. BinEIH,
BB TSR .

Hel#r A BERRARENES, KXE
MEZINL, ARSHRRE, KETERA. SRINE. SSRKBRARS, FETER
FHBRANREEEN. FIRANRATEIESSI, k. SIEEHEFRA,
PRIEHRCARIE . Pl FE, R T,

EFREMAERNENREREESZ, Bt
REFERINEARFINE LT IRE . MR BERREENLETER, FH—LMK
ABERRAAERNENE, BHIREREMNFLE, MURMEIE, SpMksIES
AR ARE IR R A BAERRIAE .

NTEFABERERAREBR, (BN
T, FESRA BERERM, BAELEF . E5  IHERXEA Ll Rl SR ER.
HEMRERSFHE, BFMUERTEE. FUbE, NMEED DI BERER T W
Ko

20105, FE - REERRZXER, PESHFEERZENBMAZLMERL
I 6 R EF ARG, REREESMER 10 7, ATERPHmE R SIS
K7 100 Zf&. BEFE - REEHRZXEXRZHFRLENBRZEXH, B
B REREHIHHHR T TRV, FESELR 12 Fr R — KBRS,

W BRINB HIMEEE T AHEE RSB HHEK, #EaIB T R
BEEL SAEBOTMHERERET T —ELE  NFHEARSERIMNSLLBOT FZzURERBT,



kg BOT MEBEINEREERME . EFRUmAENTENIREREEZ, B
IEINE R ZERINE R EINENEHRE -

hERXTHERBNINGES, EFER, BRBITERE T ERZER, SEBUTHE,
ERFEEMT, #rRhEEW, SMPERIVERRERER, BREESRE: PEE
WHEOFREFXER, MBS TESHERRKTARE, PENEYBIEEIE
FRmIHMEZR, EZMEREEESEE; sTEEWEBEARED, 7~
REOFRERES. BRih&EE AR N7 EE5EMANEASS AT R LA IR
BA=E, AHEIBERRUENSFEERTESEE (EPC) | RN EERSE.

(1) BiRER

BEIRFE DT RMEBREW LR E TR N EIFREZRINS, IIRE SR A
BEIREZIREBNEIFIEEES . LIS IR EgEFR A, BEEWS5HHins|E,
S R R AT FZTRESE, HEEDNBRREER, RBARBERE
IREEH, IR R ROSFEEFHHIE .

(2) sREME

BE. BEXENBNEE, BRABRMHEENANREDEE, YRECENR
S5ZBXBNDZAMR, WATEVEMNF, SE. BSEERBEDM, 3TN
ERFREDR, BrERERE2RE, NOE—IAF. SHHIBNRAGIEES,
RMATIVSGES: ERERARAETE, IMEREKEITA, AR, BENER,

=g
R/ N—F~F o

(3) BEExE®

NELYENEBHRFONmEERLN, BNIARTEESEIRRZRELHT. RIEH
FRERRESANLY, SN ASEutXNERKER, NikEmicBLrmK,
1TE 2014 Fike, FHBFEREET 8.5 (AT BEEM TIERR .. 1RIE (G1F
RE) B, BRtESHERHEEEEREEMNET 4 B 110 FA. 3 [E 220 +X
REBEFR RIS 7 5HE, BHENL9100 5 KW, 500 HRBESEHROME
HEBAVHIFB SR TAZ IS TR

Hel, BN EHERRBERRNEEELL EPC AE, #ioirdldrn B4
BEIRINE VIR0 6-2 P



TiEm$E

1) I dE =) Y ,EE; 1_\ L 1’-( -~
Engil) =] RHBEE (MW) HRIER FREZ R F (1225 )
Sk, SEEMPEELE
[, 700 AT EPC 15.00
B SRS EXE 300 g EPC 7.00
ki) 30 iR EPC —
=] 24 wT EPC 0.4
FefR S i S SR 250 G EPC 3.00
WIREAHE  AHNRAHE 7.5 T2 EPC 0.47

EoTENBERERAEERITIMER SRR EIVR, T BERERE(EY
MLALRIUN S EATF:

(DFFRRREE, SIERME. BARNREIY . SR B b TR R,
BEAEEEAREIBLERRRREE, RERREE. RATFRERDHIER, &5
HEZFERE. FIRERR, REAEERRMEERR. BERRENL, LULKE
b RemHAF IR R, ECERXSISHEH, BRI BiR.

(2) MEXELEN. BRI BERRRRFE, SoRREEER, SEMEXE.
APHRER ST BARRAREN, REEMWNNERRHETR—NL, EHHBE LT
g, EFReREPES. EhMn. EPEE, EHFIIIREARE.

(3) EcERMIL . BN SEIFEZIRMLENE, PiBRERNAERS
BtiEE, BIRENERERRIENBDRS, DHhIlEIRENENG, BIEBMEBE.
SMERFISEPZIN, FINRABSEEMNE. EIEFEEFRZRIIEN, NHERIR
ERSmE. 2mIUKEBSEE W ELE], HNsREERIALL .

(4) #EFge. P RRMY . BH—ERBERr L ARERGRE, BIZFEM
REEH IR WNTRENS, MU EmmE, SMBRSERE . 80%E78E,
EchmErdsE, CETEEErNPEENGELREFRAESE, B EPE,
AN, FEpEEXISESEENRILE, T REERRE.

(5) MRBERATRAIEE, BERBEMIVINERIBHE . e MmER BELE



BRREIUR, 552 RXBSERERE DML IBITRmILE, HEHMEESRER.
EBAEFRIBERASMAMNE(F. BRI BERRINEHEMEEIERK, BUERET
ERBMINIERBHE, BUREME, BSEEER.

MEFTBEREEILT, SRR RIS M. ik, HEERFBETSESLIRA
TIERYD, RUBMIERTEREN, WRENBHALEEE —EEN, RN
REGHMPIBERRRE, MEHERA, BEERKNARED, ERKUBERERKE
HERMEZETIM,

HREAENBREESRIE, AR REWE. L. NEFR. EEFES
HHEHBEENTR, EBEEIMER. REHRFHEHTARE; 2008 FLk, F~PEZR
N EFRERLUER RN MENORIR. NBFARAR, NEFLEEFRTHT, &
NN EBEHHBRDLE T RRDRME, KB EMBMHERME (2016 F497.8 %5/
KWh) , BiRFNs{ThAES, EXRREBRAEIER, XEARRDISTE, XA
TSR RN, RARAARRZ, EMIRIEHEXEERSAIX .

Hi, FHXELESFINBEXEEGRITIAN, BidhErmEXEE
HERIMIFARRE, EIESNEEL. FMEXERAAREN, ehiEEZhENXE T
HWERREIE.

—=2fRE X EF SRR AR | OB . SRIEFENEE
RFFREFIENE, BFNREREBSHINBH KRN ETHIRETE,
BERR, e “PHXEF SRR RN |, FRENBASRITEISEE RS,
XIHEIFAERFNN B s S T MRS R REE 5

“RARFENBEFLEKSHR. HARFIFZREF. KITEBHN “FEEWE
MRS TR REESTWMAESER, SEFRERNBEMAR, EiZr
W7sse, mEAMENA, . HRIEMAFEEDLE. RERSTE, B5e
BIRANF o



AN TREMEVENTIENS, —REMFEEMEVIBRINR, KNS
REFHIZZVUAR, EERERIVEIGHNRSEMERA D ERR. —2E2HF T ER
AOREESEIT TIF, RISTEFHTSEENERERIEXNTE, RHRNERE, Tt
RIBRRIR SNSRI EUE, NESEUABNEBERFRESE . —EENrSEFBFE
BERARNII R N TWIN=REE, BIAIEEIRIS], MRITCERERXELR
S, BEFE RN EBRRER

hREVHERESERENEBNENFRIN, TERNEZRSEME, =MMEX
RIIRE . BRT S3MBAFEERRIRBXIIRIFXR, EFEXNMENEHZIRE
FRRENERBERTRAMR . FRBWNEHSEERERASHEENEERSE,
BRI TR R RRE, ANEHHREREENFRABRAED, SHENE
FERERYHAL .

MEMZAERFREVHESINNEBINER TR —, MBRETY. BEFR
B—. MIRROFEERTLTHENBFUHNRERE. RERE, —HEERERLER
TRFMNERS, TRFRERTEUIMIMARS; B—HHE, KEREMRARINEHA
By, RWHROEHRIIMARE. BRREBIEE "WEEEe. BWER” f9—mF
SRNTY, BEERVECIS. BERESRNER. AURITRERRERS.. RERANAT,
Rzt = . XPGHIBROER T
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ENERAI A FILMARESD (FRE 94° 45" ~141° 05 , Jt&6° 08" ~mash
1° 15" ), BERMUTEREANER, LRHERESEFER. NERAIAKF
FHIENEF 218 17508 D AvNBI5ERM, HF29 6000 MEAEME, 2EHR L&EARIES
BZE, FE REHFR ZEE.

EeRFmiitX AORSHESZR, 2016 FEaAO 2.6112, SHASEMALKR
E, 5100 21 Rik. BBRAPRFUANER, BFRATIFRAEZE, KEADLS
B 2007 FRY16.6% TR 2016 FAa910.9%. It4h, REEEREDEAERERA R IEH
HEES T —EHE, BEZE 2016 #3649 2300 5B AL,

REBXET 2008 FEFERMEIAIFN, HREFKARIT TRSAIERE,
2016 FENEE N GDP kE)T 9324 {23=7T, &5FiEEEN 5.02%.

ENRRFRBERAEFR, Kl TWHRSWIHEEREFFEEEEM,
ENERAT =XKW ERAE—F= 5 12.82%. £/ & 40.56%. £=r=&
46.62%-

RIEERIENERITAMAVENR, &F 2016 FE, EDEINCHEEILE 1164 {237T,
B 8.4 N BRIEOFYMRENTHR, BT 3 MTRNERZENE. 2017 F28,
FRFRHMBEREERENEZITIM BE” BN “RE K.

EPERATERERFE, B “WEED" 2. . RAS. B, Keg. XA
BE. HABESMEIFEFE . HPHERER LE 16 Kr-HE; HetlEEARRIRA
SHEE, HPERBIRASHEEN 2.9 F1275XK; BRitAEIRA S 2RSE/Y
40%; ENRRIKEERRAERBSETHEAFE; WIMIRTBERANFEAIAIHRERE
YIRRER R o

(1) IKBERIR

EERAIKRRRFEISISNNESASNEALS, MKEFREZHIAZ
FBEAORZHMES . 75 &SRS .



ENERAIIKEFRISERE 21470 12 KWh, FRARAIFAE 4016.5 12 KWh,
HARBIFFREHATA 7500 5 kW. SAMEIERIEIL VKSR ER TSR A
ENMBEN1938.5 5 kW,

(2) K=

ENE et EXBERIR—RR . ERBBDHXKMIREE 4 K /¥ ~5 K/ #); hDES
IEXURIAR] 7 K/ ¥ ~8 K/ ¥, EBDHASNEFIBHIFEREES. FXEI0F N
HALBHRILEF . EIEERIXEBEFEAE 6060 5 kW

(3) KpHsE

ENERRIL, tRmIltX, wIBELTHEIX, IFEEIRE, DX
BERSRIRATIIANN 4.8 TRAT/ ¥k, HPphrs, FEXEalailBEEr
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7.1.3.1 FRIR

ENEferll Al A REEIFEFE, HERRENNITAIRERIZE 7-1.



Fs AT BRI #FiE (MW) EFELEN (MW) FIRAE
1 A 29544 1808 6.12%
2 KgE 75000 5124 6.83%
3 1NIKER, 19385 206 1.06%
4 EHIREE 32654 1840 5.63%
5 K PHBE 207898 90 0.04%
6 X &E 60647 1.1 0.002%
7 TBIERE 17989 / /

7.1.3.2 MY BER
RIBENE eI T ERBEREER, HARRRIBEREMARBIR:

(1) 22025 F, BIBLERERAIRBEEREMELAIZED 23% . BERENEE 25%
AT IEEZENLEEEI SEE 25% AR AL 22%
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LA IEEZH] 25% . IASERL 24% .
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BIR]BARER, BIEMAEE. KD NBE. NEERIDHIVAMERE. £ £
BSEHRERARYL . PLN RIRSRESREFRERAIMGS, WMAPEREE. BiFaEE.
PLN Fil, 2017-2026 (&), EDeR#riZitfvRe 4.4 GW, KB 4.6 GW, /)\KE
1.65 GW, [T, I 2020 FHHZIEBINRZHITE 9 GW LIM.

7.1.3.3 1BXBER

—HLK, ENeRIRERAERMT AR BERR, WEMH. BRMXASE. 24
RERAVESRERVEN e RERRVER N A IR TR RRIZND, BEARIIEP A E Rt
R TIEZEM, MER@CHERE, FEERURENEFTRARE. Bit, e

19 http://global-climatescope.org/en/country/indonesia/#/enabling-framework
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