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Figure 2.3 = World primary energy demand by fuel in the New Policies
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Current and Future routes of China’s Importation of Oil and Gas
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Figure 4.5 = Unconventional gas production in leading countries in the New
Policies Scenario, 2035
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Figure 8.15 e Major gasfields and supply infrastructure in Russia
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Figure 4.3 > Indicative economics of LNG exports from the United States
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* Includes cost of pipeline transport to export terminal. ** Widening of the Panama Canal, due to be
completed in 2014, will allow for more LNG tanker traffic.

Notes: LNG costs are levelised assuming asset life of 30 years and a 10% discount rate. The Japanese import
price is for liquefied gas, so it does not include regasification.
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Golden Rules for a Golden Age of Gas

The “Golden Rules” are principles that can allow governments, industry & other
stakeholders to address these environmental & social impacts:

1. Measure, disclose & engage

2. Watch where you drill

3. Isolate well & prevent leaks

4. Treat water responsibly

5. Eliminate venting, minimise flaring & other emissions

6. Be ready to think big

7. Ensure a consistently high level of environmental performance

They are “Golden e ey
Rules” because their ? R "‘* - 'mupwsstmu j
. - & v = ,.L;‘* 3-,'“ : 3

. ?&f‘
application can ensure

operators have a
“social license to
operate”, paving the
way for a golden age
of gas

Photo: Nasa
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JAPAN

Methane Hydrate?

An Energy Coup for Japan: ‘Flammable Ice’
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Power Grid Connection in Europe

Physical energy flows between European countries, 2008 (GWh)
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Solar PV in Germany

4500 50
4000 - 45
[ — \ \
3500 =T - 40
- e ”
hup \ /\ 3
3000 \
| S
2500 ST~ k_—_ \ - 30
v \ - - S = 25
2000 A bl =
| - 20
1500 y
5 v - 15
1000 L 10
500 - 5
0 - i
gl B8 &g B8 &8 /g3 8 &
2009 2010 2011 01
i Deployment [MW] = = System cost [EUR/kW] ——FIT [ct/kWh], right axis

Key point: Gap between incentives and costs and

large, one-off tariff decreases can trigger “sales rush”
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Figure 6.18 = Average electricity price to households in selected European
countries by cost component, excluding taxes, 2011
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About 1/5 of German pretax price for electricity was due to renewables. 12% in

Italy, 11% in UK and 4% in France. 31
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Figure 6.7 = Nuclear power capacity by region in the New Policies Scenario
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In aggregate, world nuclear capacity reaches 580GW in 2035, 50GW lower from

2011 WEO. Production rises from 2756TWh to 4370TWh, almost 60% increase,
though the share in total generation falls from 13% to 12%. 35
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A= mLJiF' (Integral Fast Reactor) &
B HIMIE (Pyroprocessing)

Pyroprocessing was used to demonstrate the
EBR-Il fuel cycle closure during 1964-69

Assembly Dismantling
and Reassembling (AIR CELL)

Fuel Transfer Corridor
Reactor Vessel

Fuel Pin Pyr;)processing
and Refabrication (ARGON CELL)

IFR has features as Inexhaustible Energy Supply ,Inherent Passive Safety ,Long-term
Waste Management Solution , Proliferation-Resistance , Economic Fuel Cycle Closure.
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ASEAN is working on Gas Pipeline System.

Figure 15.16 e The TransASEAN Gas Fipeline (TAGP)
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The boundaries and names shown and the designations used on maps included in this publication do not imply official endorsement or acceptance by the IEA.
Source: ASCOPE Secretariat
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Map of the Japanese Gas Grid
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Natural Gas Infrastructure Vision (As of October 2009)
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Energy for Peace in Asia ? New Vision.
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Presentation by Mr. Masayoshi SON

47



2 1THEDIRILF—FZERETEIRMGHEEIS E &
HICHEGR R E BB =D ZSHRLEERDIER,

B S UBKNEKE LTORFFERBZRIT. BRI T T DER,

P RAMICEATLREBREZIRICRFAIEELGA T a v THY i
+3, BEDEXBOHKE (HZIEB.5.b.) #HEEEFHIARL, EFKE
[CIAIFRZE EFHFRREFIF. Y4 O ILA T a > OEEIHRARFE in

Fukushima.

REATRIRLE—FIHRBLRTL, BEEMEERYHEE LS
NRFEOBIL. AEMOT—RUALTREL ORRIER. FLEHBL
EENTBRENDE,

RS IEHRADERERNK, KE (7 FRH. GO, hFF. E2MHoD
INGERA Z4k1E, A7 EDARNA TS5 A4 ViRt KEMED-HIZH
ER/AA TS5 A4 U EDOERE,

BEfICESEF1) T4 —RLEZERITANE, SURKHL, AX—-LT
Jw k., REKBEIE, TE. BEEEXE. KFREE, A2/ FL—

k. Xt CCS7E &,

mhE, ASEAN, 4 > FLGEERBRFEENEDPFTHLLIRIILTF—FEFE

BRAAAG LSBT XL F—RLEEATOHE, LHT OF TRLE—
TLEE T+ —5 LEE,  [FATRRRAR L

48



SEEM



BRFZEM: PEIOEMEILRD R

China M 2011-2020

India 2020-2035
Middle East
Other Asia
Africa

Latin America IEA WEO2012

E. Europe/Eurasia

OECD Asia Oceania
OECD Europe
OECD Americas

-6 -4 -2 0 2 4 6 8
mb/d

Oil demand falls in the OECD, while the non-OECD countries in aggregate
see their demand rise by nearly 19 mb/d between 2011 & 2035
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2030FFTICTHADHFEEIFX10EANSI0EANITIER
(Global Trends 2030 by National Intelligence Council )

SHARES OF GLOBAL MIDDLE-CLASS CONSUMPTION, 2000-2050
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logarithm of real output index

Figure 3.1: Real Output in China, India, Other Asian and

Newly Industrialised Economies
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Newly industrialised economies*
(1967-2006)

China (1979-2006)

Japan (1955-2006)

ASEAN-4**
(1973-2006)

India (1991-2006)

t+10 t+20 t+30 t+40 t+50

* Chinese Taipei, Hong Kong, Korea and Singapore. ** Indonesia, Malaysia, Philippines and Thailand.

Note: The starting point, t, is defined by when the three-year moving average of constant-price export growth
first exceeded 10%. For China, it is 1979, and for India, 1991, when major economic reforms began. Real
output is GDP expressed in constant prices, indexed at the beginning of the period of rapid growth and

expressed in logarithmic form.

Source: IMF World Economic Outlook database.
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Figure 3.1 = World oil demand and oil price* by scenario
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* Average IEA crude oil import price.
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IEA WEQO2012
g 8007 0.5% Demand growth
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600 - ' 0.7% . Demand growth
% 6.6% 2010-2020
B 2010

compound average
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While gas demand expands in every region between 2010-2035, growth is nearly
three times faster in non-OECD countries (2.3% per year) than in the OECD (0.8%)
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Active drilling rigs in the United States
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With a glut of gas supply in North American & a resulting plunge in gas prices, there
was a shift of rigs from gas to oil; but, as of mid-2012, no signs of a fall in gas output
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Game Changers : China and India

Figure 2.6 = Share of China and India in net increase in global primary
energy demand by fuel and CO, emissions in the New Policies
Scenario, 2010-2035
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Figure 4.11 = World short-term LNG trade, 2000-2011

£ 90 1 r30% mmmmmm Short-term
2 trade

75 S - 25%

—0— Share of total
. LNG trade

60 r20% (right axis)

45 - - 15%
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Note: Short-term trade denotes trades under contracts of four-year duration or less, including spot
transactions.

Sources: GIIGNL (2012); IEA databases.

The share of spot and short-term trade in global LNG supply has been
rising rapidly, by 40% in 2010 and a further 50% in 2011, total volumes
reaching 83 bcm, or just over one-quarter of total LNG trade .
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Figure 4.10 = Net inter-regional natural gas trade flows between major regions in the New Policies Scenario (bcm)
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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.

Note: Trade volumes less than 5bcm are not shown.
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