Outlook

20/ 6
F BARRIRILTIT—RBREFEAEES
2017%2A7H

RE FA




\Welgle
Enerqy

Qutlook

~UIO

1 IEADQFTETIEA MTE

2 World Energy Outlook [TDUNT
2-1 EHERTEa—)L
2-2 BAXIERIFED
3 World Energy Outlook 2016 R E D E/Z AV E—
3-1 EHI——(O—FEFLY)
3-2 HE:BEABETFRILF—(EDEFT) EGEES S th#

EEEEEEEEEEEEE



/ World

EAd) A H & M E OUHaNK

~UIO

2005/9 HiEHRRME:3D0DH ]
FHECE>TRIRZLY LS
IREFHIREI TH DT AR ILF—ZERENDEY A EEFE DL X

S>ERTDAHRINDSELERXIIZIZ . ING, EHRTL

D)= TRNF—FELVTRILF—ZRIED/NT [

2006/1 FH ¥R
B /G#5 & : Directorate of Sustainability, Technology, and Outlooks
FHAtE BT F—L - Economics and Investment Office (EIO)

IO IOMDOEE?

EEEEEEEEEEEEE



= World

. \ E
orld EnerngutIookl 2DU\T Eney,

Za—) 206

WEOF—Ls

STO ( Directorate of Sustainability, Technology, and Outlooks) D 2%,
FE258 CrEmk

e Energy Demand Outlook &5
* Energy Supply Outlook &5

Aroa—)L

68 BET—VICHITEIEFFEHKE (2011,12KAH R, 131X E,
148 E, I5KIZEE), 16 X5K,52)

(B £ TIZFHZHFOIEIFEFEB)
1178 AX#IFE



) \Wielgle

=M\
orldEnergy Outlook(ZDULNT Eney,

2 | HEAXERITH 206

HEAERFIF
Current Policies Scenario (CPS: 381TiILF > 7 1) A1)
New Policies Scenario (NPS: #Ti &z > 7 1)A) =il 14
450 Scenario/2 C Scenario (450/2 C>71)F)

2t 575

TRILF—FhRERIME— DEE#ELEIEL THFZRIIZHTL DD,
F BN DDIRFL P £ U HE L Z 45 Z 5F R Z 5 9T

o BILTDWEO-2016DFEMH I Z B HIF B LA ET )L F—

EEEEEEEEEEEEE






’/’ \Wel{lo

Enerqy

e global energy context today Qutlook

~UIO

Key points of orientation:

Middle East share in global oil production in 2016 at highest level
for 40 years

Transformation in gas markets deepening with a 30% rise in LNG

Additions of renewable capacity in the power sector higher in 2015
than coal, gas, oil & nuclear combined

Energy sector in the spotlight as the Paris Agreement enters into force

Billions remain without basic energy services

There is no single story about the future of global energy; policies
will determine where we go from here
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Change in total primary energy demand in the New Policies Scenario
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Low-carbon fuels & technologies, mostly renewables,
supply nearly half of the increase in energy demand to 2040

© OECD/IEA 2016
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Solar PV & wind generation in the New Policies Scenario, 2040
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Stronger policies on solar PV & wind help renewables make up 37% of electricity
generation in 2040 in our main scenario — & nearly 60% in the 2 °C Scenario
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Renewable energy use by sector in the New Policies Scenario
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Today renewables in electricity & heat use are nearly at par;
by 2040, the largest untapped potential lies in heat & transport
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Net oil imports in the New Policies Scenario
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The energy transition provides instruments to address traditional energy
security concerns, while shifting attention to electricity supply

© OECD/IEA 2016
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Approvals of new conventional crude oil projects in 2015-2016
have fallen to the lowest level since the 1950s

If approvals remains low in 2017, an unprecedented effort will be
needed to avoid a supply-demand gap in a few years’ time

US tight oil provides a potential lifeline, but cannot be relied
upon to cover a major shortfall in the ‘baseload’ of oil supply

Without a pick-up in investment, or a rapid slowdown in demand
growth, the stage is set for the next boom-and-bust cycle for oil
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Change in oil demand by sector in the New Policies Scenario, 2015-2040
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The global car fleet doubles, but efficiency gains, biofuels & electric cars reduce oil
demand for passenger cars; growth elsewhere pushes total demand higher
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Share of LNG in global long-distance gas trade in the New Policies Scenario
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Contractual terms & pricing arrangements are all being tested as new LNG from
Australia, the US & others collides into an already well-supplied market
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Coal demand in key regions in the New Policies Scenario

=
B

Change 2014-2040:
India - Decreasing demand

United States

Increasing demand

-

European Union

Southeast Asia .

500 1 000 1 500 2 000 2 500 3000
Mtce

The peak in Chinese demand is an inflexion point for coal; held back by concerns over
air pollution & carbon emissions, global coal use is overtaken by gas in the 2030s

© OECD/IEA 2016
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Energy-sector CO, emissions in the New Policies Scenario
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Current pledges fall short of limiting the temperature increase to below 2 °C;
raising ambition to 1.5 °C is uncharted territory
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Energy security remains a major concern; potential vulnerabilities
are growing, so too is the range of tools available to address them

New oil market dynamics & subdued upstream investment are
ushering in a period of greater market volatility

A wave of LNG is the catalyst for a second natural gas revolution,
with far-reaching implications for gas pricing & contracts

The next chapter in the rise of renewables requires policies to push
their role in heat & transport & changes in power market design

The Paris Agreement is a framework; its impact on energy depends
on how its goals are translated into real government policy actions
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World share of renewable energy by sector & type, 2014
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Power is leading the transition to renewable energy; other sectors lag behind
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Change in global electricity demand in 2040 in the 2 °C Scenario
relative to the New Policies Scenario
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Transport is the only sector that sees higher global power demand
in the 2 °C Scenario relative to our main scenario
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Global electricity generation by fuel & scenario
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Coal-fired generation sees the greatest variation across scenarios
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Global CO, emissions from fossil-fuel combustion in the power sector by scenario
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Our main scenario almost breaks the link between rising power demand
& related CO, emissions, but the two are completely decoupled in a 2 °C Scenario

OECD/IEA 2016
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Global annual capacity additions of low-carbon technologies in the 2 °C Scenario
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Annual capacity additions of low-carbon technologies
need to exceed 300 GW per year by the 2030s
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Global installed generation capacity in the New Policies Scenario
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Renewables account for almost two-thirds
of the overall growth in installed generation capacity to 2040
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Cumulative power sector investment in the New Policies Scenario, 2016-2040

Global power sector Trillion dollars (2015)

$19.2 trillion 1 2 3 4 5
China
Fossil fuels European Union
14% United States
India
Africa

Southeast Asia
Latin America

Middle East
Japan
Russia
Other o o
renewables m Power plant © Transmission & distribution

Two-and-a-half times as much is invested in renewable technologies
than that of fossil-fuel plants

© OECD/IEA 2016
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World power generation capacity by type in the New Policies Scenario
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Renewables account for nearly half of total installed capacity by 2040,
up from 31% today
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Global wind & solar PV capacity additions & capital cost reductions across regions

by scenario to 2040
Capital cost reductions from 2015 to 2040 Capacity additions, 2016-2040
I Wind onshore —
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_—
B Solar PV utility
] -
Solar PV buildings e
80% 60% 40% 20% 500 1000 1500 2000 GW
B New Policies Scenario 2 °C Scenario

The cost to build wind projects is projected to fall by 10-60% by 2040,
while solar PV capital costs decline by 20-70%
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Share of generation from new renewable energy projects that do not require
subsidies by technology in the New Policies Scenario
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Increasing shares of new wind & solar PV projects
become competitive over time
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Global subsidies to renewables-based electricity generation
in the New Policies Scenario
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Support for renewables in power is more evenly spread across the world over time
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Share of wind & solar PV in total electricity generation by region
in the New Policies & 2 °C Scenario
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More than one-quarter of global electricity is generated
by wind & solar PV by 2040 in the 2 °C Scenario

© OECD/IEA 2016
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Example of US power demand & supply
over one day in the 2 °C scenario, 2040
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Example of excess power supply over
one month in the 2 °C scenario, 2040
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Rising shares of wind & solar PV shift the attention to electricity security,
requiring new tools to balance supply & demand

© OECD/IEA 2016
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Grid expansion & flexible plants can integrate wind & solar PV to close to 30% share;
beyond, demand-side response & storage are needed, requiring market reform
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Technical potential of demand-side response by region in the 2 °C scenario
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The technical potential for demand-side response is up to 20% of demand,
with electric vehicles set to play a larger role through 2040
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Total global power generation & networks investment
in the 2 °C Scenario, 2016-2040
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Investments in transmission & distribution grids for integrating variable renewables
are a small portion of the total investments in the power sector



