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WEC szyUadeingd (Critical Uncertainty) Aslusianinun
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Uncertainty

>
Impact

. Macroeconomic Geopolitics & regiona O O O
. Business environm ent . Vizion & technology Size of bubble = level of urgency .
k Source: World Energy Issue Monitor 2014, WEC/
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- Energy efficiency
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Impact

Source: World Energy Issue Monitor 2014, WEC/
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3 B Enorgy and environmental
e 0 - 2007 revolution
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: Industrial revolution Sustainable energy useo
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GODP (trillion 52008 with log scale, PPP)

Hote: The projected trend approximates that reguired to achieve long-term stabilisation of the total
greenhouse-gas concentration in the atmosphere at 450 ppm C0,-eq, corresponding to a global average
temperature increase of around 2°C. World GDP is assumed to grow at a rate of 1. 7% per year after 2030.

Source: |EA databases and analysis.

Source: WEO 2009, |EA/




[EA: nMMWau1An 450 scenario gataualul 2009

with renewables contributing close to one-fifth

@

Abatement  Investment

54 (Mt CO,) (52008 billion)
Reference Scenario 2020 2030 2010- 2021-

407 2020 2030
38 Efficiency 2517 7880 1999 5586
36 - End-use 2284 7145 1933 5551
34 Power plants 233 735 66 35
32 - Renewables 680 2741 527 2260
30 - Biofuels 57 429 27 378
)5 - Nuclear 493 1380 125 491
26 | 450 ScenarioN [CCS 102 1410 56 646

2007 2010 2015 2020 2025 2030

Efficiency measures account for two-thirds of the 3.8 Gt of abatement in 2020,

Source: WEO2009, |E,y




Ct

IEA: AN New Policies Scenario Qﬂﬁw’ﬂ"i’flfﬂu
Baseline unu Current Policies Scenario TuU 2011

45
gurrgnl Policies 42.6 Gt
cenano
40
' _ 7.1 Gt
Tj.ew Policies W
Scenano
35 35.4 Gt
30 | 13.7 Gt
25
e v
AoV dCenano 2]7 Gt
20 | 1 1 1 - |
2008 2015 2020 2025 2030 2035
Share of cumulative abatement
between 2010-2035
Efficiency 50%
Renewables 18%
Biofuels 4%
Nuclear 9%
W CCS 20%

Source: WEO2011, IEA/
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Mote: NPS = New Policies Scenario; 4505 = 450 Scenario. Source: |[EA (2013a).

Source: WEO2013, |Ey
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Shell Scenario to 2050 (2013 version)

Mountain
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TOTAL PRIMARY ENERGY BY SOURCE

2000 010 pir] 2030 1040 30 060
Yeor
Wi B Biomass,Wisie Solor
Bicfuels M Biomass Todfiond 1 Wind
W Moriurol Gaos Huckear W Crher Renewohl=s
Biomass Gosfied W Hydm-slecricty
W Coal W Geotherma

TOTAL PRIMARY ENERGY BY SOURCE

000 mo i) 2030 040 050 060
Year
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Source: Shell scenario to 2050/




World Energy Council 2007

High
Government A
Engagement

Low
Government v
Engagement

Low Cooperation/
Integration

Elephant Lion
 Scenario 2

_Scenario 3

Leopard | Giraffe
Scenario 1. Scenario 4
>
High Cooperation/
Integration

Source: World Energy Councit/
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Fuels in all transport
(a) Demand between 2010 and 2050
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World Energy Council 2013: Global Transport Scenario to 2050
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Fuels in all transport
(a) Demand between 2010 and 2050
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World Energy Scenario: Composing Energy Future to 2050

Jazz

.

World where there is a consumer focus on
achieving energy access, affordability, and
quality of supply with the use of best
available energy sources.

Main players are multi-national companies,
banks, venture capitalists, and price-
CONSCIOUS CoONsSumers.

Technologies are chosen in competitive
markets.

Energy sources compete on basis of price
and availability.

Higher GDP growth due to faster
convergence across countries, higher
international competition, and low
environmental constraints.

Free-trade strategies lead to increased
exports.

Renewable and low-carbon energy grows in
line with market selection.

In the absence of international agreed
commitments carbon market grows more
slowly from bottom up based on regional,
national and local initiatives.

Symphony

L ]

L ]

L ]

World where there is a voter consensus on
driving environmental sustainability and
energy security through corresponding
practices and policies.

Main players are governments, public sector
and private companies, NGOs, and
environmentally minded voters.

Governments pick technology winners.

Selected energy sources are subsidised and
incentivised by governments.

Lower GDP growth due to less convergence,
more environmental constraints and a more
capital-intensive growth pathway

Nationalistic strategies result in reduced
exports/imports.

Certain types of renewable and low-carbon
energy actively promoted by governments.

Carbon market is top down based on an
international agreement, with commitments
and allocations.

Source: World Energy Council/
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° mﬁmﬁammmamwgﬁmm (Climate change) wagiU1vungnisan GHG
lagiAsegiadanulnag1edegy
» |EA’s 450 scenario

» Shell’s Blueprint scenario

® UNUINYBINIATY (Government engagement) LazJURUUNSHAILIAAN
LaZAANIINEIU (Collaboration/integration)
» Shell’s Mountain & Ocean
» World Energy Council
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AUYBUAUNLATEFNLATANSAINATTUYITUVBIUSEINAG AEC

Diversification of Import
Counterparts (Herfindahl

Diversity of TPES (Herfindgh!
index)

Energy imports, net

ASEAN Energy Architecture

Performance Index (EAPI)

Percentage of population
using solid fuels for cooking

Quality of Electricity Supply

#iu1: World Economic Forum o
Electrification

Fuel Econemy/pass cars

Economic Growth

Energy Intensity

Fuel Imports

CH4/capita

CO2/ KWh

Environmental

Super Gasoline - Price

distortion

Diesel - Price distortion

Electricity Prices for Industry

Fuel Exports

Alternative and nuclear energy

NO2/capita

Energy Security

ASEAN EAPI 2014 & Development Sustainability & Access

ntry Nam Score Rank Score Rank Score Rank Score Rank
Thailand 0.53 55 0.49 55 0.39 91 0.73 53
slngapore U.o2 [+ 74 U.50 Y4 U.37 g9 V.ol oo
Indonesia 0.52 63 0.45 61 0.41 81 0.69 66
Philippines 0.51 64 0.41 66 0.51 49 0.62 85
Malaysia 0.48 71 0.26 111 0.34 102 0.83 12
Vietnam 0.47 75 0.30 102 0.43 74 0.66 77
Brunei Darussalam 0.42 101 0.36 77 0.21 117 0.70 63
Cambodia 0.36 120 0.36 76 0.45 67 0.28 117
ASEAN Average 0.48 0.40 0.39 0.64
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fi11: BP Statistic Review 2013 /




LSITVULAADY 3.

HansEnusadeuwInaauLazn1sildsuLUasan g iianniAvaslan

Teydfnasaunszanvasined 2543

250

B MtCO2 eq
%

-3.4%

-50

Total National
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. World
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GDP (PPP)/Population [1000 USD/Cap.]

. ADNUUNREINAINY WaE World Energy Counci

/




wseduLARauY 3. (a)
HANIENUAURILINRaNLAZNTSIARULUaEN N B INA

. ~ UaNwIN Y
Wiansad ¥

A Wawndsluiun
WU -
BN
" v a a
QUL DL Uyuanwlutiay
Tsgludi QNENNTIN

& *
= )

nann‘lwmim{mvx an |
:r11rm|1nuwrn1nﬁag“““j§“_
EEE—

WU way
15U




LsedULARBY 4.
N1SNANINIFUNYYDLNALAZNITVINAANTTA

— o
5 100% » >® ¢ 2011
Net gas exporter, net oil importer & passmamens® sass .-T*
80% Philippines "_.".-' & 2035
& ASEAN,J;” =" Thailand
60% 1 ¢
AT
+* Indonesia :
o - "
-'-ID.-E* g
20%
s Malaysia Net gas & oil importer
0%
® Net gas & oil exporter
-20%
-100% -80% -60% -40% -20% 0% 20% 40% 60% 80% 100%

Gas

@ Nu": World Energy Outlook Special report: Southeast Asia Energy Outlook, IEA 2013 /
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25,000 12
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20,000

15,000
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5,000

Income and Expenditure [THB/Month]
(o)N
% Energy expenditure / Total expenditure

2543 2545 2547 2549 2550 2551 2552 2553 2554 2555

M income M Expenditure ¢ % Energy expenditure / Total expenditure
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Reference scenario

Alternative scenario
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(Reference scenario) 125 USD/bbl Tul 2035
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Mote: In the 450 Scenario, administrative arrangements are assumed to be put in place to keep end-user
prices for oil-based transport fuels at a level similar to the Current Policies Scenario.
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(Reference scenario) Souaz 25 (WuaySNYNAI)
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(Reference scenario)
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ATWBUIAANTAD19DS NANUYUREUSaUaE 25 (Wi AEDP) + USuiauniy
(Reference scenario) ANANIUTNYDINITWAIUT

Wmnnenslandsnunyuilsy

sualsran masiusum Alternative Energy Development Plan AAENAURRT2N2AY
A1533e uasemn (AEDP : 2012 — 2021) sduauumsasu
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A5 TN A unuue Tuil 2564
EnEn
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(Reference scenario) LNUNRIUNAGIN1SNAR LN PDP 2010 Rev 3
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(Reference scenario) S2AU 2P (P1+P2)

GHEG I P I PN R BRI bR

. Proved reserve Probable reserve Possible reserve
UIuneud999
(P1) (P2) (P3)
NwsTIUvIR (Wudugnuiainm) 10,589 11,479 6,387
drfuiu @uundisa) 197 461 244
ADULAULEN (A1UV15L59) 245 335 130
auAuanlug @ usu) 2,075

U NFULTDLWAISTTUTIR NTLNTWNANIU (LADU 5.0, U W.A. 2553)
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(Alternative scenario) ANAUSAISARAMULYNTUNNT LTNEIUAN
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(Alternative scenario)

1. lnssasvgeaminssuivieullasdanainssund
USEANTNNNAI UGS

N13AANGNUITLLNNYAHIMNTTY

Apparatus

Energy database Coverage (NESDB)
Food Food Products and Tobacco Products
Leather Products and
Textile Textiles Wearing Apparel
Footwear
Wood Wood and Wood Products
Paper Paper and Paper Products | Printing and Publishing
Chem Refined Petroleum Chemicals and Chemical Rubber and Plastic
NonMetal Other Non-metallic
BasicMetal Basic Metals
Office, Accounting and
Fabricated Metal Products | Machinery and Equipment
Computing Machinery
FabMetal Electrical Machinery and Radio, Television and Medical, Precision and

Communication Equipment

Optical Instruments,

Motor Vehicles

Other Transport Equipment

7130: WW, A, /
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(Alternative scenario)

UUNDINTLAULAVDAATHINILAL NN TTUTIYE1U

USEANTNNNAI UGS

1. lnssasvgeaminssuivieullasdanainssund

Agriculture

Rice

Rubber

Field Corn

Bio Energy

(CassavafugarcanePalm oil)

Livestock

6 Strengthen existing industries

Rubber
products

Food Processing

Petrochemical
and Plastic

Biodiesel/Ethanol

Automotive and
parts

Electrical and
Electronics
Industry

Develop future industries

Clean Energy

Healthcare products
(alternative medicines including
Health Herbs Remedies, Cosmetics
& Beauty Supply)

Biochemical products/
Bio-plastics/ Bio Materials

Aviation & Aerospace Industries

Creative Industry

{Fashion/ Design/ Advertisement
JArchitecture/ lewelry/ Robot/ OTOP)

VAN

Growth rate
2.5 % annual rate 2012-2017
4.2 % annual rate 2018-2027

7S

7.8 % annual rate 2012-2017,
5.1 % annual rate 2018-2027

Growth rate

Service

Tourism

Retails

Construction

Transportation
&Telecommuni-
cation

Medical
service

A

Growth rate
e.1% annual rate 2012-2017
8.z % annual rate 2018-2027

3 aeiy, ﬂizwiaqqmamﬂsﬁaJ/
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(Alternative scenario) USZAnNSNININE SIS

N133ANENAAFMNTINANANEAWNNSIAUTALAZANTNTUNITTINA S
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(Alternative scenario)

U

AFEIUNAAINILASESNA
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1. lnssasvgeaminssuivieullasdanainssund
USEANTNNNAI UGS

(Value-added) ¥849n&a1N3TUI188191
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(Alternative scenario) ol

§n3In15an CO2 intensity wag Energy Intensity Ingiadasiad
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3. USuu39en Load factor 910 0.75 1w 0.80

mwamﬂmmuﬁan \/qmamﬂiiu (50% YOIRNEAIN) UAZDIAITNIAYE (10% YOIRNLAIN): NITUINIS
InN13uaE Storage (Load shifting)

(Alternative scenario)

v Unuegande: Solar rooftop

Load duration cure Sﬁ&lﬁ'l‘ll’lﬁﬂ"i’fl‘i/\lﬁ’]
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AMNBUIANNILADN 4. yg1ensounsiaulealassigluinfuuseinanaulu
(Alternative scenario) laganiglunay GMS annsldwainaslunisudnluin
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(Alternative scenario) Anenmvaanalulag

5. NUsZANS AN sl d o uAULaE AU TTUR ALARNL

AuuAgIUNIIWRILNIUTEENS AN SHER AN

= 180 50% Efficient coal
o
130 35% @ Supercritical
120 50% B Subcritical
o0 45% Gas turbines and
Gas steam
60 408, W CCGT
30 358; <» Average efficiency
(right axis)
 30%
21}11 MPS EAS 2011
2035
'D:}al fired plant Gas-fired plant

Motes: NP5 = New Policies Scenario; EAS = Effident ASEAN Scenario.

Useansnn Us5eaNSNIN
Usznnlsslnii - .
() (Ingd)
ANYTITUYF 35% 50%
URY 38% 40%

ﬁiﬂz Southeast Asia Energy Outlook 2013, [EA /
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(Alternative scenario) Tl

ANNAFIUAAINITHANAAADTZUUKER INHIINWAIUNY LB

10,000
9,000
2
o
:é‘ I
S 6,000
g 5,000
5 4,000
9
E 3,000
2 2,000 [
1,000 -
0
2021 2036 2021 2036
2014 REF ALT
M Biomass 2366 4800 5400 5400 7000
M solar 1236 3000 4500 5000 9000
wind 251 900 1800 900 1800
M Hydro 135 324 500 500 800
M Crop 0 600 1000 2000 3000
M RDF 0 0 0 1000 3500
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(Alternative scenario)

/

1 —
RE 11.4%
Coal Lignite,
0.8 10.1%
Bituminous,
9.4%
0.6 -
Natural Gas,
67.8%
o —

Thailand (2011)

Toisn

6. Windnghunslondenunyuisukasauniulunisnge

Bituminous,
17.3%

Natural Gas,
64.3%

REF (2036)

RE 33.5%

Bituminous,
32.4%

Natural Gas,
33.3%

ALT (2036)

adunsHan IHIINLEaINaIUBTAA199 (% of GWh)

Nepia
Biomass
¥ Municipal Solid Waste
B Nuclear
¥ Hydro
M Solar
B Wind
M Biogas
B Coal Lignite
B Coal Bituminous
W Residual Fuel Oil
M Diesel
M Natural Gas




AMWBUIARNILADN 7. 159815990 as MU e ULnS L RaUNAAN AN dUNR LA
(Alternative scenario) USHNUdN58958AU P3 ddnsanmun lusdennaludla

GHEG I P I PN R BRI bR

. Proved reserve Probable reserve Possible reserve
UIuaud1394
(P1) (P2) (P3)
NwsTIUvIR (Wudugnuiainm) 10589 11479 6387
UNTUAY (@uU1sisa) 197 461 244
ADULAULEN (A1UV15L59) 245 335 130
auRuaNlUA (@1us) 2075

U NFULTDLWAISTTUTIR NTLNTWNANIU (LADU 5.0, U W.A. 2553)
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ATNBUIAANIGLABN

(Alternative scenario)

AuAAgIUNMTRULnvaInasuvyuIsulunIanNuIANYUES

NALNUNAIUN AT

8. WamIndInuvyulguLaziamvalulagndlung

U AT 9T AEDP 2°1021 Curreunt REF 2021 REF 2036
(a8./9u) (a8./7u) (ALT 2021) (ALT 2036)
LONIUDA 9.0 3.0 9.6 (9.6) 12.6 (12.6)
Tulena 7.2 2.7 7.2 (4.3) 13.0 (6.0)
BHD 3.0 - 3.0 (3.0) 5.4 (5.4)
CBG (Au/1) 1,200 - 1,200 (1,200) 2,400 (3,248)
EtoD - - 0.0 (0.2) 0.0 (9.0)
BTL - - 0.0 (0.2) 0.0 (9.0)
LC Ethanol - - 0.0 (0.4) 0.0 (6.4)




(Alternative scenario)

ATWBUIARTINGLADN

8. WamuInd Uy U IguLaziasmvaluladindly
NINALNUNRIUNBEYR

AnuAgIUNsAulnva s ueuAng seulniln

P EV/PHEV roadmap vision for growth to 2050

Passenger LDV sales (milliors per year)

120 Ev¥s B All other
7 7 B India
100 4 | 541 B China
N OECD Pacific
80 4|39 m OECD Furope
s m OECD
E 14 Morth Amernico
&0 - e 1
A PHEVs 1 All ofher
40 India
B China
20 | QECD Pacific
QECD Europe
QECD
0 g T . - Morth Americo
& @{: & rfgf:- & B &£ & &

HEV [ktoe]
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2010 2015 2020 2025 2030 2035

fi1n: EV/PHEV technology roadmap, IEA
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asUanuAgIudInIu Alternative scenario
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Primary energy demand

ALT scenario

REF scenario
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Million Tonnes of Oil Equivalents
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Net energy import

REF scenario

ALT scenario

Net Import / Primary Energy [%]
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Fossil fuel reserve

ALT scenario

REF scenario
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1. Energy intensity
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2. Net import / Total Primary Energy
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4. CO, Emission per capita
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5. Intensity of CO, Emission
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6. CO2 Emission in Power Generation
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7. Levelized cost in power generation
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Part Il : Indicators 7. Levelized cost in power generation
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7. Levelized cost in power generation
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8. Levelized cost in per capita
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