
© OECD/IEA 2011  © OECD/IEA 2011  

 What can we do together for Energy 

Security & Sustainability 

In the 21st Century? 

  

 2012/2/16  Berlin 

Nobuo TANAKA 

  Former Executive Director of the IEA 

  Global Associate of Energy Security and Sustainability, IEEJ 
   



・  Will global economic crisis continue?    

・  Will political unrest in producing regions make oil 

market tighter? 

・  Is Golden age of Gas a solution for security?  

・  How about mainstreaming of Renewable Energy for 

security? 

・  Climate Change Mitigation:  what does this mean for 

energy security?  

・  Growing Asian economies will shape the global 

energy future – where will their policy decisions lead 

us ?  

・  What is the implication of Fukushima Nuclear 
accident to the global energy security? 

A Time of Unprecedented Uncertainties. 
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Asian emerging economies continue  
to drive global energy demand 

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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Natural gas & renewables become 
increasingly important 

World primary energy demand 

Renewables & natural gas collectively meet almost two-thirds  
of incremental energy demand in 2010-2035 
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Changing oil import needs are set to 
shift concerns about oil security 

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 
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Chapter 2 -Energyprojectionsto 2035 9 3

2

stabilising thereafter, to settle around 1 000Mtce 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 190Mtce in 2009 to around 280Mtce in
2035, but are on a declining path later in theOutlook 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 tradedacross 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. Theneed for natural gas imports into the EuropeanUnion
grows from 310 bcm in 2009 to 540 bcm in 2035 and its dependence on imports increases
from61%to86% (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. DevelopingAsiamoves frombeingamarginal 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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©
 O

E
C

D
/I

E
A

, 
2

0
1

1

Asian demand for gas grows much faster.   

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 
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Power investment focuses on  
low-carbon technologies but it is costly. 

Share of new power generation and investment, 2011-2035 

Renewables are often capital-intensive, representing 60% of investment for 30% of  
additional generation, but bring environmental benefits & have minimal fuel costs 
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Emissions from  
existing 
infrastructure  

The door to 2°C is closing, 
but will we be “locked-in” ? 

Without further action, by 2017 all CO2 emissions permitted in the 450 Scenario 
will be “locked-in” by existing power plants, factories, buildings, etc 
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Second thoughts on nuclear would have far-
reaching consequences in Security 
 “Low Nuclear Case” examines impact of nuclear component  

of future energy supply being cut in half  

 Gives a boost to renewables, but increases import bills,  
reduces diversity & makes it harder to combat climate change 

 By 2035, compared with the New Policies Scenario: 

 coal demand increases by twice Australia’s steam coal exports 

 natural gas demand increases by two-thirds Russia’s natural gas net exports 

 Renewables power increases by 550TWh = 5 times of RE in Germany 

 power- sector CO2 emissions increase by 6.2% 

 Biggest implications for countries with limited energy resources that planned 
to rely on nuclear power.  Japan needs to import 30 BCM of gas and 50kbd of 
oil if all nuclear power stations stop.  ( It means $40 Billion .) 

IEA WEO 2011 
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Germany may needs much more Gas to phase 
out Nuclear by 2022 
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Power grid in Europe   

Source：IEA “Electricity Information 2010” 
            Indicative value for Net Transfer Capacities (NTC) in Continental Europe 

：Generation capacity 

：maximum powerflow 
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Power grid in Japan 
Hokkaido 
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Electric Power Companies of Japan, Electric Power System Council of Japan, 
The International Energy Agency 



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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Does 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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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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Overseas Investments by Chinese  National Oil Companies: Assessing the Drivers and Impacts  
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Connecting MENA and Europe: 
        Desertec as  “Energy for Peace" 

Source: DESRETEC Foundation 
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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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One cannot enhance energy security by risking 

someone else‘s:  EU and Japan can work together for,,, 

-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 can be applied to the growing 

Asia.   

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

・Develop Regional Power Grid interconnection & Gas Pipelines  

-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, CCUS, etc . 

-Develop unconventional gas resources and infrastructure. 

-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 neighboring Asia. 
20 
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Low Nuclear Case 
 

4 5 8 World EnergyOutlook2011 -SPECIAL TOPICS

Implications of the Low Nuclear Case for the global

energy landscape

It is still early to arrive at adefinite judgment on theextent of any reduction innuclear 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
Scenarioproceedasplanned, althoughall thosealreadyunder constructionarecompleted.

Reactors built prior to 1980 are retired after an average lifetime of 45 years (50 years in
the NewPolicies 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 newplants and uprates, but excludes capacity currently under construction.

Pow er sector

In the LowNuclear Case, the total amount of nuclear power capacity drops from393 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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$39 Trillion and more Investment is 
needed for energy Infrastructure 

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.
TheUnited States accounts for 14%of global cumulative energy supply investment over the
Outlookperiod. China accounts for around 15%of global cumulative investment, amounting
to $5.8 trillion and is heavily focusedon thepower sector (Figure 2.21). Latin America, Africa
theMiddle East and Russia all require significant levels of investment, particularly in oil and
gas, over theOutlook 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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