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Note: The projected trend approximates that required to achieve long-term stabilisation of the total
greenhouse-gas concentration in the atmosphere at 450 ppm CO,-eq, corresponding to a global average
temperature increase of around 2°C. World GDP is assumed to grow at a rate of 2.7% per year after 2030.

Source: |EA databases and analysis.

Source: WEO 2009, IEA /
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New Policies Scenario becomes the baseline in

stead of Current Policies Scenario in 2011
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Share of cumulative abatement
between 2010-2035

Efficiency 50%
| Renewables 18%
! Biofuels 4%

Nuclear 9%

\G = O e Source: WEO2011, IEAJ
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4-for-2 Scenario is proposed in 2013 to achieve

short-term target
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Note: NPS = New Policies Scenario; 4505 = 450 Scenario. Source: |IEA (2013a).

@ Source: WEO2013, IEA/
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Early Sign of Decouple Between Economic and

Emission Growth in China

Energy-related CO, (Gt)

Energy-related CO, per capita (t)
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Source: WEO2015 Special report on Energy and Climate Change, IE/y




" Global Energy-related GHG stayed flat in 2014 -
Options for COP21 in December 2015
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Qil: Business as Unusual in Short-term Oil Market

M |mplied OPEC spare
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® The market response to lower prices is asymmetrical:

® Supply has become more price-elastic, demand less so

@ Source: Oil market and Asia, IEA (Feb 2015, Chulalongkorn University)/
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Qil: Price shock in 2015

A Weakening global oil
demand growth as a result
of lower than expected GDP
growth in developing
countries, especially China,
and slow economic recovery
in Europe

Supply glut, especially in the
Atlantic Basin, due to strong
growth in US output and
recovery in political wildcard
producers (e.g. Libya)

OPEC inaction as Middle
Eastern exporters continue to
produce and protect market
share in Asia against rising
competition from W. Africa and
S. America that are pushed
out of the Atlantic Basin due
to US LTO boom

\

|

intensified by OPEC’s decision not to cut its output

The recent oil price drop is a result of weak demand and high supply,

Brent and WTI monthly' prices and futures
USD per barrel
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Source: McKinsey, July 2015/




4 N
Oil: Long-term perspective in 2015

Scenarios What do you need to believe for this scenario to occur
Brent price, USD/bbl = Major supply disruptions in Venezuela/Russia/Brazil due to
150 - economic turmoil or Middle East due to political instability
V-shaped 100 L = OPEC members agree to jointly curtail production
Recovery 50 M 450 - Low oil prices drive immediate demand growth in Asia and
OECD countries
0 | | | 1 1 ]

= Longer downturn cause delays to mega projects (e.g.,
Deepwater, oil sands) and slowdown in LTO

U-shaped * OPEC production cut only after enough non-OPEC supply gets
Recovery delayed or out of the market
= Mitigated short-term jump in global demand, dampened long-
term growth due to energy efficiency
* Under-investment in new projects during 2015-16 downcycle
creates an under-supplied market in the mid term
Under- * Low oil prices in 2015-2016 drive immediate demand growth in
investment Asia and OECD countries
0 | | | 1 | J
.- = Technology disruption or large factor costs adjustments drive
100 L down brekeven cost for new production to $50-60/bbl levels
Supply 50 \ < * OPEC members continue to protect market share
Abundance S0 . Global GDP and oil demand slow down or starts to decline as a
0 — I result of accelerate energy efficiency or regulation

@ Source: McKinsey, July 2015/




Qil: Price equilibrium

In the long-term, we can see a crude price equilibrium around
$70-85/bbl assuming OPEC maintains a ~40% market share

Key drivers )) Global liquids cost curve! in U-shaped Recovery, 2025
* The market clears at USD 70- Production cost! 2025 Demand:
85/bbl in the long-term as USD/bbl 101 Mbd
supply-demand balances
through 200 -
1 Dampened long-term 180
demand growth 180
2 Continued LTO growth
3 Delays and cancellations 140
in oil sands and 120
deepwater projects 100 |
4 OPEC maintains market 80 | 2025 equilibrium price range
share above 40% and 60 |
modulates production to keep
the prices in check 40 -
5 In long-term, the tail of the 20
cost curve is very steep 0 .
therefore small changes in 0O 10 20 30 40 50 60 70 80 90 100 110
demand can cause big price Liquids production
shifts Mbd

1 Includes technical cost (capex, opex, exploration cost) and government take (taxes and royalties); cash cost for existing fields and full life cycle cost for

new fields developments
@ Source: McKinsey , July 2015/




4 N

Oil: Impact of oil price decline on economic

Estimated Change in GDP, percent
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@ Source: Nexant, APIC Annual Meeting, South Korea, May 2015 /




Natural gas: Strong demand in long run

Share of Primary Energy Demand in the New Policies Scenario

2012
13 361 Mtoe

B Coal
W Oil

B Gas

" Nuclear

B Renewables

2040
18 290 Mtoe

Source: WEQ2014 /
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LNG: Solid growth and increase global trade routes

New suppliers have come onto the market ...

From 2001 »

= 8 mainexport
routes

* 3 main markets
(Europe, USA,
North Asia
(Japan/Korea/
Taiwan)

= Each supplier
serves only one
main market

2001

&
=

S g

&

O =)
=

To 2013 »

= 14 main export
routes 2013

= 3 new import
markets (India,
China and Latin
America)

= Middle East and
Russia each
serve multiple
markets

... helping to support strong growth in demand

B Middle East M India M Europe
I ASEAN South America M OECD Asia
B China North America

237 234

+7% p.a. 214

N
164164=' II

200001 02 03 04 05 06 07 08 09 10 11 122013

Source: Mckinsey, July 2015/
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Asian LNG import price projection, $mmbtu

== |_ NG import to Japan
=== Japan Crude Cocktail

&—
; TTTTr $10-15/mmbtu
L ._
2000 2005 2010 2015 2020 2025 2030

LNG: Upper and lower boundaries for long-term

®

LNG price trend will not
go higher than
~$15/mmbtu, which
would require a $100/bbl
oil price and slightly
increased contracts
slopes

O,

LNG price trend will not
go lower than break-
even cost of required
additional LNG supplies;
~$10/mmbtu with some
cost deflation

Source: Mckinsey, July 2015/
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Natural gas:

Indonesia grows but SEA may not be exporter anymore

Change in NG production in SEA 2013-2040

Destination of SEA NG production

5300 M Exports
Indonesia < 250 R lCl)‘t:er
] I (] ustry
Moalavsi 200 I ] J W Power
laysia ’ ‘ 1 | generatiol
150
s I W 2013-2025 100
2025-2040
Other ¢ 2013-2040 50
-20 -10 10 20 30 40 50 60 70

r

bem 2013 2020 2025 2030 2035 2040
*Includes buildings, agriculture, non-energy use, other energy sector and bunkers.

Source: Southeast Asia Energy Outlook 2015 /
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Incremental coal demand in power sector

Rest of world

M OECD

Other Asia

7 India
B China

Coal: India (+SEA) the leaping tiger, China a pausing dragon?
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Global coal trade by major importer
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Source: WEQ2014 /
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Coal: Economic restructuring in China

Seven strategies for China new direction

————— " Focused onhigh.efficiency energy saving advanced ;
and eanvironmertal ] mv‘rme“.lpmem YQCYGI\QUSOQQ. l’OUSthCStC ]

Protecuon products (cocalclcaning. dcavwater)

“Next-gen mobile com munications, next-gen internet core

| equipment smart devices, Internet of Things, integmation of
telecoms/cable TV/intemet networks, cloud computing new
displays. IC, high-end software, high-end servers, :
digitization of culture and creative industries ]
Blo phafmaceutlms mnovamepmrmaceuﬁcals bio- |
medicine, bio-agriculture, bio-manufactunng marine biology |

aJ'P -cndassembily

i S, i Aerospace and space indusides railandlransport ocean |
aind manufactunng ‘engu\eeﬂrg smartassembfy

au

Nuolcar power, solar power, wind p ower, biomnss power,

i New function malomls advanced structure materials. hng's- |
i performance cornpomle malemls genenc hnse malenal |

chlopmortusfocuudonmmmchctrichybndcus, ‘ ';
pureelectriccars, fueicellcars =~ =~ = = = |

@ Source: PTIT Mid-year oil an gas update 2013, by Kunying Thongtip Ratanarat




Coal: Overtake oil in SEA energy mix within 2040

Primary energy demand in SEA 1990-2040

Oil
Coal

Gas

Bioenergy

Hydro

1990 2000 2010 2020 2030 2040
*Includes solar PV, wind, and geothermal.

@ Source: Southeast Asia Energy Outlook 2015/
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Nuclear: An option for Non-OECD

Reactor construction starts and timeline

=35 35%
First electricity produced Fukushima
by a nuclear reactor Daiichi
i
Oil price shock Three Mile Island 30%

I
I
of 1973-1974 '
|
' 25%
|
I
I

25 E . I II : Cl|1ernobyl
1 First nuclear plant 1 ' [
I connected to grid

20 A II 20%
Vo ) :

15 - | I : 15%
T 1 l

10 o 10%
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1950 1960 1970

1980 1990 2000 2010

Construction starts™:
W Non-OECD

OECD

Share of total electricity
generation** (right axis):

—  QECD
= World
e Non-OECD

* The data do not include construction starts for units that were later cancelled. Some reactors that are currently under

Gonstruction, however, may yet be cancelled. ** Data are available from 1971.

Source: IAEA
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Nuclear: Change in share of NPPs for power generation

Share of nuclear in
total generation
(2040 compared with 2012)

M Increasing
M Decreasing

Total capacity (GW)
Existing: m
In 2040:

This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries, and to the name of any territory, city or area.

@ Source: WEO 2014 /




RE: Global Status 2014

Fossil fuels

78.3%

=hrorca

Biomass/

geothermal/
Modern renewables -t sl

10.1% 4.1%

I
1.3% 0.8%

Wind/solar/ Biofuels
biomass/
geothermal
power

All renewables

19.1%

0,
2.6% REN21:s2s
ERE

~[#]

Nuclear power

i- Anestimated 1.2 billion people worldwide lack access to electricity, and 2.8 billion people rely on traditional biomass for cooking and heating. See United Nations
Sustainable Energy for All (SE4ALL), “United Nations Decade of Sustainable Energy for All 2014-2024," http://www.sedall.org/decade/, viewed 10 April 2015.

il - SE4ALL has three interlinked objectives: ensuring universal access to modern energy services, doubling the global rate of improvement in energy efficiency,
and doubling the share of renewable energy in the global energy mix. See SE4ALL, “Our Objectives,” http://'www.sedall.orgfour-visionfour-objectives/, viewed

10 April 2015.

L

Source: Renewables 2015, Global Status Report, Renewable Energy Policy Network for the 21 Century; RENZI/



RE: Keep growing in 2014

%

50
40 Growth Rate in 2014
Growth Rate End-2009 through 2014
30
30 27
20
16
13
9
10 -2 7.1
: 3.6
3.6 35 50 46 18 17 52 11
0
EX a0 0
Geothermal Hydro- Solar PV CSP Wind Solar Ethanol Biodiesel
power power heating production production
REN21&5:55 :
Power Heating Transport

@ Source: Renewables 2015, Global Status Report, Renewable Energy Policy Network for the 21°* Century; RENZl/
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RE: Approaching grid parity for Solar

1100 —
1000 -
900 —
800 —
700 —

600 -
=

300

200 _ ¢ n

2010 2013 2010 2013 2010 2013 2010 2013 2010 2013

USD/MWh

California Australia Germany Italy Netherlands
B LCOE ® Variable portion of tariff Tiered tariffs

Note: Household electricity tariffs exclude fixed charges. LCOEs are calculated using average residential system costs (including value-
added tax and sales tax in where applicable, and investment tax credit in California); ranges mostly reflect differences in financing
costs. The tiered tariffs in California are those of Pacific Gas and Electric. Tiers 3 to 4 or 5 are tariffs paid on monthly consumption when
it exceeds given percentages of a set baseline. All costs and prices are in 2012 USD.

@ Source: World Energy Outlook 2014, IEA /
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RE: Phase out subsidy for solar PV in Europe
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@ Source: Global Market Outlook for Solar 2015-2019, Solar Power Europe) /
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Key issues in ASEAN:

Power grid interconnection, energy access, energy investment, and fossil-fuel subsidy

Lao PDR

Philippines

Brunei Darussalam

Malaysia

Indonesia ;
k_‘v o o’
e S
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- Expected electricity trade flow
B Exporter [l Importer M Both
This map is without prejudice to the status of or sovereignty over any territory, to the delimitation of international frontiers and boundaries, and to the name of any territory, city or area.

Source: Southeast Asia Energy Outlook 2015 /
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