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Uncertainty No.1 

 Growing Asian economies will shape the global 

energy future – where will their policy decisions lead 
us ?  

A Time of Unprecedented Uncertainties. 



China is already  the largest consumer of 
energy and will be the largest oil consumer in 
2035. 

Growth in primary energy demand  

Global energy demand increases by one-third from 2010 to 2035,  
with China, India and other Asia accounting for two thirds  of the growth  
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Net imports of oil 

US oil imports drop due to rising domestic output & improved transport efficiency: EU imports 
overtake those of the US around 2015; China becomes the largest importer around 2020 

Changing oil import needs are set to 
shift concerns about oil security 
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US oil imports drop due to rising domestic output & improved transport efficiency: EU imports 
overtake those of the US around 2015; China becomes the largest importer around 2020 

Petroleum security is particularly  the 
issue for Asia in the 21st Century. 

IEA WEO 2011 



 IEA WEO 2007 

How soon may Chinese growth slow down? 



Uncertainty No.2 

 Does political unrest in producing regions make 

oil market tighter?  What will be the longer term 

market structure?  What will be the impact of Iran 
Sanction? 
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of developing the giant heavy Wafra oilfield in the Partitioned Neutral Zone, with capacity
due to reach 600 kb/d, is expected to be similar; the field, which is being developed by
Chevron, requires thermal stimulation with steam injection. Capital costs for development
of deepwater oil are much higher, ranging from $40 000/b/d to $80 000/b/d.

The total cost of producing oil, including the amortisation of development costs but
excluding taxes and profit margins, is well below the current market price of oil, generating
significant economic rent that is captured by governments in taxes and royalties and by oil
companies in profits (Figure 3.21). The OPEC Middle East countries have by far the lowest
costs, followed by the main North African producers. However, to generate sufficient
revenue to balance government budgets in OPEC countries (the budget breakeven) requires
a much higher oil price and this figure has been rising in recent years. This is particularly the
case in the Middle East, where large, youthful populations are putting pressure on education
systems, housing and job creation schemes. In many of these countries, which rely heavily
on oil export revenues to fund government budgets, the budget breakeven oil price is now
above $80/barrel. This will become an increasingly important consideration in the formation
of future oil prices.

Figure 3.21 Breakeven costs, budget breakeven and commercially

attractive prices for current oil production for selected

producers, mid-2011
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Notes: Only OPEC countries, Russia and the aggregation of the five super-majors (BP, Chevron, ExxonMobil, Shell and
Total) are included. The breakeven cost is the realised oil price at which all operating expenses (excluding taxes) and
capital costs (including a 10% capital discount rate), are fully recovered.

Sources: IEA databases and analysis based on industry sources: APICORP (2011), Deutsche Bank (2011), Credit Suisse
(2011), IMF (2011), PFC (2011) and CGES (2011).

For countries and companies where development and production is driven primarily
by commercial rather than fiscal motives, the key criterion for sustainable long-term
investment is for income from production to cover capital cost recovery, operating costs
and fiscal payments, together with a competitive commercial return. For developments in
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‘Deferred Investment Case’ looks at near-term investment falling short by one-
third. MENA output falls 3.4 mb/d by 2015 and Consumers face a near-term rise in 
oil prices to $150/barrel. 
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Uncertainty No. 3 

Is the Golden age of Natural Gas a 

solution for security?  

 



The Golden Age for Natural Gas ? 
Largest natural gas producers in 2035 

Unconventional natural gas supplies 40% of the 1.7 tcm increase in global supply, 
but best practices are essential to successfully address environmental challenges 
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Chapter 2 -Energyprojectionsto 2035 9 3

2

stabilising thereafter, to settle around 1 000 Mtce in 2035 � around 18% of world hard coal
production. The pattern of trade will continue to shift towards Asia and away from Atlantic
Basin markets. The OECD as a whole ceases to be an importer of hard coal, becoming a net
exporter around 2030. Japan, the largest coal importer in 2009, sees its import requirement
peak early in the Outlook period and then decline gradually, to reach 115 Mtce in 2035.
A coal exporter until recently, China sees its import requirement exceed that of Japan
around 2015, peak at nearly 200 Mtce shortly after 2015 and then decline to around
80 Mtce in 2035. However, the scale of China�s coal appetite is so huge, relative to others,
that even quite a small shift in its domestic demand-supply balance can have major
implications for the global picture (Spotlight on the role of China in traded coal markets).
India�s hard coal imports increase by more than 6% per year over the Outlook period,
becoming the world�s largest importer soon after 2020 and importing nearly 300 Mtce in
2035, nearly five-times the level of 2009. India is expected to look first to Indonesia, Australia
and South Africa to satisfy its import needs. Australia sees its hard coal exports peak before
2020 and then gradually decline to around 300 Mtce in 2035, still 18% higher than 2009.
Indonesia sees its hard coal exports increase from 190 Mtce in 2009 to around 280 Mtce in
2035, but are on a declining path later in the Outlook period.

Inter-regional trade in natural gas nearly doubles over the Outlook period, increasing from
590 bcm in 2009 to around 1 150 bcm in 2035. The expansion occurs in both pipeline gas and
liquefied natural gas (LNG). The proportion of gas that is traded across regions increases from
19% in 2009 to 25% in 2035. The market for natural gas becomes more globalised over the
Outlook period, but only gradually. The need for natural gas imports into the European Union
grows from 310 bcm in 2009 to 540 bcm in 2035 and its dependence on imports increases
from 61% to 86% (Figure 2.18). Reflecting the growing availability of domestic unconventional
gas, natural gas imports into the United States decline from early in the Outlook period and
remain relatively small throughout. Developing Asia moves from being a marginal exporter of
natural gas in 2009 to importing nearly 300 bcm in 2035. China accounts for around 210 bcm
of these imports in 2035 and its share of imports increases from 8% to 42%.

Figure 2.18 Natural gas demand and the share of imports by region in the

New Policies Scenario, 2009 and 2035
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The Golden Age for Natural Gas? 

China’s Gas demand grows fast by 5 times  and its Import by 

20 times by 2035 

China’s demand is 97 BCM in 2009, same as Germany, 

 In 2035 it grows to 502 BCM same as Europe as a whole in 2009 

IEA WEO 2011 



Uncertainty No. ４ 

 Strategic Role of Russia as the key exporter of fossil 
fuels especially Natural Gas  



Russia’s focus will move to the East  

Russian revenue from fossil fuel exports 

An increasing share of Russian exports go eastwards to Asia, 
providing Russia with diversity of markets and revenues 
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Uncertainty No. 5 

What is the implication of the Fukushima 

Nuclear accident to the global energy 
market and security? 

 



Low Nuclear Case 
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Implications of the Low Nuclear Case for the global

energy landscape

It is still early to arrive at a definite judgment on the extent of any reduction in nuclear power
generation which might result from Fukushima Daiichi. The Low Nuclear Case attempts to
make no such judgment. Rather, it is intended to illustrate how the global energy landscape
would look with a lower component of nuclear supply. The assumptions about the extent
of the lost nuclear capacity are necessarily arbitrary. We have modelled the impact of the
following assumptions about nuclear power, keeping all other assumptions the same as in
the New Policies Scenario (Table 12.3):

In OECD countries, no new reactors are built beyond those already under construction.

In non-OECD countries, only 50% of the capacity additions projected in the New Policies
Scenario proceed as planned, although all those already under construction are completed.

Reactors built prior to 1980 are retired after an average lifetime of 45 years (50 years in
the New Policies Scenario).

Reactors built from 1980 onwards are retired after a lifetime of 50 years on average
(55 years in the New Policies Scenario).

Table 12.3 Key projections for nuclear power in the New Policies Scenario

and the Low Nuclear Case

Low Nuclear Case New Policies Scenario

OECD Non-OECD World OECD Non-OECD World

Gross installed capacity (GW)

in 2010 326 68 393 326 68 393

in 2035 171 164 335 380 252 633

Share in electricity generation

in 2010 21% 4% 13% 21% 4% 13%

in 2035 9% 5% 7% 21% 8% 13%

Gross capacity under construction (GW)* 14 54 69 14 54 69

New additions in 2011-2035 (GW)** 6 84 91 111 167 277

Retirements in 2011-2035 (GW) 176 42 218 71 36 107

*At the start of 2011. **Includes new plants and uprates, but excludes capacity currently under construction.

Pow er sector

In the Low Nuclear Case, the total amount of nuclear power capacity drops from 393 GW in
2010 to 335 GW in 2035 � a fall of 15% � as a result of the slower rate of new construction
and a bigger wave of retirements (Figure 12.3). This contrasts with an increase to 633 GW
in the New Policies Scenario. In other words, nuclear capacity is little more than half that
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Less nuclear means  
more of everything else 

The biggest chunk of the lost nuclear generation is replaced by power generation from gas 
and  coal,  leading to a 6% or 0.9 GT increase in CO2 emissions in the power sector 

Power generation by fuel in the New Policies Scenario 
and Low Nuclear Case 
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Germany may needs much more Gas to phase 
out Nuclear by 2022 
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Lessons from the Fukushima 
. 
 Fukushima accident was caused by human error and should 

have been avoided. 

 Think about the unthinkable; Tsunami and Plant Black Out.  
Change total mind set for “Safety”. 

 Prepare for the severe accidents & compound disasters . 

 Independent Regulatory authority ; Reduce risk of too much 
political involvement; Transparency and Trust. 

 Organization and training of the nuclear emergency staff 
including the self defense force  

 International Cooperation : A nuclear accident anywhere is 
an accident everywhere. 

 Further clarification needed why it happened only to 
Fukushima Daiichi and NOT to Fukushima Daini, Onagawa 
nor Tokai daini. 



Uncertainty No. 6 

Electric Power Grid and Renewable Energy.   

 

Will Renewables be a solution ?  Challenge to the Grid for 
stable supply of the electricity. 



Power grid in Europe   

Source: IEA 「Electricity Information 2010」 
           Indicative value for Net Transfer Capacities (NTC) in Continental Europe 
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Power grid in Japan 
  

Source: Agency for Natural Resources and Energy, The Federation of Electric Power Companies 
of Japan, Electric Power System Council of Japan, The International Energy Agency  
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 The cost of the Renewables is higher due 
to subsidies.  
 The overall value of subsidies to renewables  

Renewable subsidies of $66 billion in 2010 (compared with $409 billion for fossil fuels), need to 
climb to $250 billion in 2035 as rising deployment outweighs improved competitiveness 
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Snapshot of present penetration potentials 
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Not only Feed-in-tariffs but Grid integration ! 



Uncertainty No. 7 

Climate Change Mitigation:  Where are we going 

and what does this mean to energy security?  



450 ppm Scenmario : what we need and where . 
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Overview of trends in the 450 Scenario
Before examining the main trends and implications of the 450 Scenario, it is important to
highlight briefly why the scenario is needed. It is because (as illustrated in Figure 6.2) neither
the New Policies Scenario, our central scenario, nor the Current Policies Scenario puts us on
a future trajectory for greenhouse-gas emissions that is consistent with limiting the increase
in global temperature to no more than 2°C, the level climate scientists say is likely to avoid
catastrophic climate change. The 450 Scenario illustrates one plausible path to that objective.

Figure 6.2 World energy-related CO2 emissions by scenario2

20

25

30

35

40

45

1990 2000 2010 2020 2030 2035

G
t

15 Gt

7 Gt71%

65%

33%

28%
OECD

Non-OECD Current Policies
Scenario

450 Scenario

New Policies
Scenario

Note: There is also some abatement of inter-regional (bunker) emissions which, at less than 2% of the difference between
scenarios, is not visible in the 2035 shares.

In line with practice in previous World Energy Outlooks, we have estimated greenhouse-gas
emissionsfromall sourcesandforallscenarios(Table6.1).Wehavethen assessed theconsequences
for long-term concentrations and temperature increases of such emissions trajectories.

The New Policies Scenario, which takes account of both existing government policies and
declared policy intentions (including cautious implementation of the Copenhagen Accord and
Cancun Agreements), would result in a level of emissions that is consistent with a long-term
average temperature increase of more than 3.5°C (see Chapter 2 for energy trends in the New
Policies Scenario). The outlook in the Current Policies Scenario, which assumes no change in
government policies and measures beyond those that were enacted or adopted by mid-2011,
is considerably worse, and is consistent with a long term temperature increase of 6°C or more.

The trends and implications of the 450 Scenario, a scenario based on achieving an emissions
trajectory consistent with an average temperature increase of 2°C, are sometimes presented
here against the baseline of the New Policies Scenario to help demonstrate what more
needs to be done, particularly in terms of carbon abatement. The main changes to the
450 Scenario in WEO-2011 relate to the policy assumptions, which reflect changes in
domestic and international energy and climate policies (Box 6.2). Non-policy assumptions
relating to energy and CO2 prices, GDP and population are presented in Chapter 1.

2. In 2009, energy-related CO2 emissions contributed 61% to total greenhouse-gas emissions.
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Energy efficiency measures account for half the cumulative CO2 abatement achieved in the
450 Scenario, relative to the New Policies Scenario, over the Outlook period (Figure 6.4).
The scale of this reduction underlines the importance of strong policy action to ensure
that potential efficiency gains are realised, in such forms as building standards, vehicle fuel
economy mandates and insistence on widespread use in industry of the best-available
technologies (Box 6.3). After the cheaper energy efficiency measures are exploited early in
the Outlook period, more expensive abatement options take a larger share, and the annual
share in abatement of efficiency measures falls to 44% in 2035. The increased adoption of
renewable energy (including biofuels) is the second-most important source of CO2 abatement,
relative to the New Policies Scenario, growing from a combined 19% in 2020 to 25% in 2035, or
a cumulative 24% over the period as a whole. Nuclear power grows rapidly in importance and
accounts for a cumulative 9%, while CCS also accounts for an increasing share, growing from
only 3% of total abatement in 2020 to 22% in 2035, or a cumulative 18%.

Figure 6.4 World energy-related CO2 emissions abatement in the

450 Scenario relative to the New Policies Scenario
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Box 6.3 Reaping abatement through efficiency in the 450 Scenario

In the 450 Scenario, energy efficiency policies and measures are the cheapest
abatement option available and the most important source of abatement. Efficiency
is responsible for half of cumulative global abatement relative to the New Policies
Scenario, or 73 Gt, between 2011 and 2035. The role of energy efficiency varies by
country, according to the remaining potential and energy pricing. In OECD countries,
despite the strong efficiency improvements already occurring in the New Policies
Scenario, efficiency in the 450 Scenario is responsible for almost 42% of abatement
relative to the New Policies Scenario. This share rises to 54% in non-OECD countries,
where efficient energy-producing and -using technologies are in general less widely
deployed. This is due to both their higher costs relative to less efficient technologies,
and because energy subsidies often present in these countries do not encourage
energy efficiency.
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Coal is abundant but CO2 intensive. 

Chapter 10 -Coal demand prospects 3 5 7

10

the imposition of a carbon price and other government policies that improve the economics
of low-carbon energy sources. Even in the Current Policies Scenario, OECD consumption
reaches a plateau by 2020 and falls back close to the level of 2010 by 2035, while in the
450 Scenario OECD coal demand is 60% lower than 2010 by the end of the projection period.
In the 450 Scenario, China is the biggest contributor to the global fall in coal demand relative
to the New Policies Scenario, reflecting its dominant position in global coal use.

Table 10.1 Coal demand by region and scenario (Mtce)

New Policies
Scenario

Current Policies
Scenario

450
Scenario

1980 2009 2020 2035 2020 2035 2020 2035

OECD 1 380 1 476 1 494 1 146 1 609 1 588 1 400 623

United States 537 693 705 599 751 773 698 326

Europe 663 415 383 264 431 400 333 151

Japan 85 145 158 115 165 156 141 60

Non-OECD 1 179 3 229 4 339 4 713 4 699 6 154 3 908 2 685

China 446 2 179 2 863 2 820 3 069 3 709 2 596 1 535

India 75 399 619 883 699 1 148 531 521

Russia n.a. 136 166 168 173 203 150 96

World 2 560 4 705 5 833 5 859 6 308 7 742 5 309 3 309

Share of non-OECD 46% 69% 74% 80% 74% 79% 74% 81%

Share of China 17% 46% 49% 48% 49% 48% 49% 46%

Share of India 3% 8% 11% 15% 11% 15% 10% 16%

Figure 10.3 Incremental world primary coal demand by region and scenario
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The power sector remains the main driver of global coal demand over the projection period
in all three scenarios. Power generation accounts, respectively, for just over 80% and around
75% of the increase in world coal demand in both the Current and New Policies Scenarios,
keeping the share of this sector in total coal demand around or above two-thirds
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What is Energy Security in the 
21st Century? 



Diversity : Energy mix as Energy 

Security Mix 

Nuclear is an important option for countries with limited indigenous energy 
resources (low energy sustainability). 

 

Self sufficiency  

=inland production / tpes  

(2010 estimates) 
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Strategic Petroleum Reserve:  Does the 
current IEA system continue to work? 

IEA stockholding cover of global oil demand 

Growing share of non-OECD oil demand results in declining global demand 
cover from IEA oil stocks 
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Figure 8.15 Major gas fields and supply infrastructure in Russia

Harbin

Northern Ligh ts

Nord Stream

Export to

Europe

Moscow

Yamburg

Medvezhye

Daqing

Shtokman

Urengoy

MongoliaSyria North
Korea

China

Irkutsk

Japan

Slov. Rep.

Cz.
Rep.

Poland

Germany

SwedenDen.

R U S S I A Sakhalin
Island

Komsomolsk

Khabarovsk

Bovanenkovo

SouthTambei

Neth.

Chayandin

Zapolyarnoe

S.Russkoe

Krasnoyarsk

Yakutsk

Export to
Finland

St. Petersburg

Estonia

Norway

Finland

Latvia

South
Stream

China

Novosibirsk Kemerovo

Tomsk

Surgut

Kazakhstan

U b ki

Tyumen

Orenburg

Astrakhan

Khvalynskoe

Tsentralnoe
Turkey

Georgia

Azer.
Arm.

Volgograd

Ukhta

Vladivostok

Murmansk

Yamal
Peninsula

Kovykta

Export to

Europe

Romania
Mol.

Hungary Sakhalin

Other offshore Arctic

Other Arcticoffshore
Barents Sea

Eastern Siberia

Western Siberia

Volga/
Urals

Timan
Pechora

Caspian

Ukraine

Lithuania

Belarus

Selected gas field

Existing gas pipeline

Pipeline planned/under const.

Existing LNG export terminal

Planned LNG export terminal

This map is for illustrative purposes and is without prejudice to the status of or sovereignty over any territory covered by this map.

Seaof

Okhotsk

LaptevSea

East SiberianSea

Chukchi

Sea

Bering

Sea

Caspian

Sea

Black
Sea

BalticSea

KaraSea
BarentsSea

© OECD/IEA, 2011
Gas Supply Security and Russian Gas Pipelines  

IEA WEO 2011 

29 



Overseas Investments by Chinese  National Oil Companies: Assessing the Drivers and Impacts  

 30 



Connecting MENA and Europe: 
       " Desertec" as  “Energy for Peace" 

Source: DESRETEC Foundation 
31 



Existing and proposed ASEAN Power Grid 

Interconnections 
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Presentation by Mr. Masayoshi SON 

Energy for Peace in Asia ? A New Vision 
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Last Uncertainty 

 Politico-Economic Crisis.  Governments’ ON-OFF-
ON-OFF frequent Policy changes will discourage 
private investments. 



$39 Trillion and more Investment is needed for 
energy Infrastructure. Who should Invest for the 
long term Energy Security?  

9 8 World EnergyOutlook2011 -GLOBAL ENERGYTRENDS

countries, compared with the OECD share of energy demand growth, is attributable to the
need to retire and replace more ageing energy infrastructure, the relatively more capital-
intensive energy mix and the higher average cost of its capacity additions in each category.
The United States accounts for 14% of global cumulative energy supply investment over the
Outlook period. China accounts for around 15% of global cumulative investment, amounting
to $5.8 trillion and is heavily focused on the power sector (Figure 2.21). Latin America, Africa
the Middle East and Russia all require significant levels of investment, particularly in oil and
gas, over the Outlook period.

Table 2.4 Cumulative investment in energy-supply infrastructure by fuel

and region in the New Policies Scenario, 2011-2035

(billion in year-2010 dollars)

Coal Oil Gas Power Biofuels Total

OECD 175 2 703 3 756 6 897 216 13 746

Americas 78 2 100 2 172 3 009 142 7 501

Europe 7 511 1 019 2 892 72 4 501

Asia Oceania 90 91 565 996 2 1 745

Non-OECD 934 7 027 5 661 9 986 136 23 744

E. Europe/Eurasia 38 1 398 1 562 1 029 6 4 033

Russia 24 787 1 077 614 0 2 502

Asia 812 963 1 664 7 018 60 10 518

China 647 510 638 3 968 31 5 794

India 87 203 266 1 631 16 2 203

Middle East 0 1 137 510 583 0 2 230

Africa 52 1 557 1 316 638 3 3 564

Latin America 32 1 971 609 718 68 3 399

Inter-regional transport 55 268 80 - 4 407

World 1 164 9 997 9 497 16 883 356 37 897

Figure 2.21 Cumulative investment in energy-supply infrastructure by

region in the New Policies Scenario, 2011-2035
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One cannot enhance energy security by risking 

someone else‘s.  Fukushima told us to plan together. 

-Energy Security for the 21st Century must be Comprehensive Electricity Supply  

Security with diversified sources, such as oil, gas, renewables, cleaner coal and 

safer nuclear, under sustainability constraints. 

-EU Model of Collective Energy Security be applied to the growing Asia.   

• Enlarge IEA’s oil emergency preparedness to Asia and other fuels. 

• Develop Regional Power Grid interconnection & Gas Pipelines including Russia. 

-Deploy a green growth paradigm by Efficiency, decentralized Renewables, EVs, 

Smart Grids, Storage, etc.    

-New technologies help; hydrogen economy,  Methane-hydrate , 4G Nuclear power, 

Super-conductivity grid, CCS, etc . 

-Develop unconventional gas resources and infrastructure. US, Canada, and 

Australia become important exporters. 

-For coal to remain the backbone of power supply, CCS readiness & highly efficient 

power plants are needed. 

-Japan’s role after Fukushima: Share the lessons learned for safer Nuclear Power 

deployment in Asia and elsewhere. 

- What are the new roles of the US  as a Pacific nation? 
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