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What should be noted in the Fifth Strategic Energy Plan ?

Other options for Japan’s energy security strategy

２ Non-traditional Energy Security concept: 1991 to 2011

３ New Energy Security concept: 2011 to present

２ Energy price volatility and uncertainty

３ Renewable energy-based power generation policy

４ Energy related technology plan

５ China expansionism
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Figure 1   Main events affecting Japan’s energy security
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1. Traditional Energy Security concept: the 1950s to 1991
① National energy security
② Oil supply security

2. Non-traditional Energy Security concept: 1991 to 2011
1. +
③ Multi-layered structure of risks in the process of globalization 
④ Regional energy security and multilateral cooperation
⑤ Technology reliability

3. New Energy Security concept: 2011 to present
1. + 2. +
⑥ Energy system transition (new risks from the decentralization and 

democratization of energy)
⑦ Middle East stability (new risks from shale revolution and resource 

nationalism)
⑧ Stable international order (new risks from Chinese expansionism and 

America first policy)

4Source: Revised by the author based on Fujii (2005).

Ⅰ Changes in the concept of energy security in Japan (East Asia)



Source: Revised by the author based on Fujii(2005), Tanaka(1997), Suzuki(2001).

Figure 2  Four elements that define the Energy Security Concept

What is to be Protected?

(Security targets)

2. How to Protect it ?

(Security measures)

1. What Risks is it to be 
Protected From?

3. Who Protects Whom?

Energy Security
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Figure 3  Transition of Energy Security Concepts in Japan (1/3)
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1. Demand fluctuation risks
2. Multilateral cooperation 

beyond national framework
3. Multilateral cooperation

Source: Revised by the author based on Fujii(2005), Stares(ed.) (1998), Stares(ed.) (2000), Allison et al.(eds.)(1992), Fischer(1993), 
Utagawa(1995), Samuels(1997), Calder(1998), Baker Institute of Public Policy (2000), Matsui(2006).
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Figure 3  Transition of Energy Security Concepts in Japan (2/3)
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1. Socio-cultural risks 
(NIMBYism, Environmental 
justice, etc.)

2. Establishing public 
confidence from grassroots

3. Governments guarantee 
for own country, 
Multilateral cooperation

1. Socio-cultural risks 
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Source: Revised by the author based on Fujii(2005), Stares(ed.) (1998), Stares(ed.) (2000), Allison et al.(eds.)(1992), Fischer(1993), 
Utagawa(1995), Samuels(1997), Calder(1998), Baker Institute of Public Policy (2000), Matsui(2006).
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Figure 3  Transition of Energy Security Concepts in Japan (3/3)
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1. Energy system transition risks, 
Centralization risks and 
decentralization risks, Risks of 
democratization of energy, 
Connectivity risks and non-
connectivity risks

2. Stable policy/investment, Public 
acceptance, System resilience, 
Business continuity plan(BCP)

3. Governments guarantee for own 
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1. Middle East instability risks from 
shale revolution and resource 
nationalism
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3. Governments guarantee for own 
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1. Global energy regime risks from 
Chinese expansionism and America 
first policy, Rulemaking risks

2. Multilateral negotiations and 
dialogue

3. Multilateral cooperation

Source: Revised by the author based on Fujii(2005), Stares(ed.) (1998), Stares(ed.) (2000), Allison et al.(eds.)(1992), Fischer(1993), 
Utagawa(1995), Samuels(1997), Calder(1998), Baker Institute of Public Policy (2000), Matsui(2006).



Source: Fujii(2008)

Japan ChinaKorea

The framework indicated by the red line indicates the target countries / regions of the “Economic Cooperation Organization” proposed by 
Yasuhiro Nakasone (Nihon Keizai Shimbun, 26 May 2006). The dates in parentheses indicate the time of establishment of each forum.
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Figure 4  Multi-layered multi-forum and member countries in East Asia 

(as of April 2008)

East Timor

Japan ChinaKorea



Source: Revised by the author based on Fujii(2008).
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Forum/Meeting/Agreement/
Negotiation

Established Participating countries, negotiating countries, institutions, regions 
(as of December 2019)

ASEAN:
Association of South‐ East Asian Nations

Aug.
1967

Indonesia, Cambodia, Singapore, Thailand, Philippines, Brunei, Vietnam, 
Malaysia, Myanmar, Laos

APEC:
Asia Pacific Economic Cooperation

Nov.
1989

Australia, Brunei, Canada, Chile, China, Hong Kong China, Indonesia, Japan, 
Korea, Malaysia, Mexico, New Zealand, Papua New Guinea, Peru, Philippines,  
Russia, Singapore, Chinese Taipei, Thailand, USA, Vietnam (21 economies)

ARF:
ASEAN Regional Forum

Jul.
1994

USA, India, Indonesia, Australia, Canada, Korea, Cambodia, North Korea,
Singapore, Sri Lanka, Thailand, China, Japan, New Zealand, Pakistan, Papua 
New Guinea, Bangladesh, East Timor, Philippines, Brunei, Vietnam, Malaysia,
Myanmar, Mongolia, Laos, Russia, EU (25 countries,1 region, 1 institution)

ASEM:
ASEM：Asia-Europe Meeting

Mar.
1996

Asia: India, Indonesia, Australia, Kazakhstan, Korea, Cambodia, Singapore, 
Thailand, China, Japan, New Zealand, Pakistan, Bangladesh, Philippines,
Brunei, Vietnam, Malaysia, Myanmar, Mongolia, Laos, Russia, 
ASEAN Secretariat (21 countries, 1 institution)
Europe: 30 countries, 1 institution

SCO:
Shanghai Cooperation Organization

Apr.
1996

China, Russia, Uzbekistan, Kazakhstan, Kyrgyzstan, Tajikistan
Observers: Iran, India, Pakistan, Mongolia, Afghanistan,
Dialogue partners: Belarus, Sri Lanka, Turkey

ASEAN+3 Dec.
1997

ASEAN10 (Indonesia, Malaysia, Philippines, Singapore, Thailand, Brunei, 
Vietnam, Laos, Myanmar, Cambodia), Japan, China, Korea

EAS:
East Asia Summit

Dec.
2005

ASEAN10 (Indonesia, Malaysia, Philippines, Singapore, Thailand, Brunei, 
Vietnam, Laos, Myanmar, Cambodia), Japan, China, Korea, Australia, New 
Zealand, India, USA, Russia

RCEP:
Regional Comprehensive Economic 
Partnership

Nov.
2011

ASEAN10+6 (Japan, China, Korea, Australia, New Zealand, India）

TPP:
Trans-Pacific Partnership Agreement

Oct.
2015

Australia, Brunei, Canada, Chile, Japan, Malaysia, Mexico, New Zealand, Peru, 
Singapore, USA, Vietnam

Multi-layered multi-forum and member countries in East Asia in 2019
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Figure 6  Japan’s Energy security measures based on 
the New Energy Security concept
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Note: * https://www.lng-conference.org/english/
** https://h2em2019.go.jp/en/
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Nuclear policy issues after the NPS accident1

Energy price volatility and uncertainty2

Renewable energy-based power generation policy3

Energy related technology plan4

Chinese expansionism 5

13

as of December 2019

Source: Created by the author.

Ⅱ Current high priority energy security issues in Japan



Figure 7   Nuclear policy issues after the NPS accident (1/2)

■ Selection of nuclear power 
business operators and 
human resource development 

■Decontamination of 
radioactive materials 

■Disposal of 
contaminated waste 
(isolation/storage)

■Nuclear damage 
compensation

■Nuclear back-
end business to 

be required

■Domestic power 
generation dependency 
on nuclear power

■Design and deployment of 
multi-layered measures to 
prevent the recurrence of 
the nuclear accidents

1．
Nuclear policy 

issues after the NPS 
accident

Source: Created by the author.
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Figure 7   Nuclear policy issues after the NPS accident (2/2)

■Design and deployment of 
multi-layered measures to 
prevent the recurrence of 
the nuclear accidents

1．
Nuclear policy 

issues after the NPS 
accident

Source: Created by the author based on Ichimasa(2016).
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Human errors
Natural disasters
 Terrorist acts
Cyber attacks
High-altitude nuclear explosions
Electromagnetic pulse attacks by 

high-power microwaves
 etc.

 Tsunamis and earthquakes 
are not the only cause of 
nuclear accidents



Figure 8  Status of operation and construction of nuclear power plants      
in Japan

Source: METI-ANRE, Japan (as of the end of August, 2019)
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 9 units are in operation (as of November 18, 2019)



Larger oil and natural 
gas capital and 

investment will be 
required than before

2.
Energy price

volatility

As the proportion of 
unconventional oil 
resources increases,
the marginal production 
cost of the entire oil 
supply will increase

Increasing 
uncertainty

Carbon pricing

Upward revision of  
world resource reserve assessment

Japan's bargaining 
power as monopsony in 
the Asia-Pacific LNG 
market will be weak 

Progress of the shale revolution

Expansion of      
the LNG market

The U.S. will join 
the net oil and 
gas exporters 

ー

＋

Figure 9   Energy price volatility and uncertainty

ー

Suppression of 
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＋

＋

World 
energy 
demand

Excess 
demand

＋

17
Source: Created by the author referring to Nakicenovic et al.(eds.) (1998), Ellerman et al.(2010), Dahl(2015), Burns(2019a), 

Burns(2019b).



Source: U.S. Department of Energy/Energy Information Administration (DOE/EIA), International Energy Outlook 2019, 
with projections to 2050, September 24, 2019. 18

The US DOE / EIA (2019) assumes that
1. lower crude oil prices will reduce economic activity in the 

Non-OECD and restrain world energy demand growth.
2. higher crude oil prices will promote economic activity in the 

Non-OECD and increase world energy demand growth, 
but consumers conserve or switch to alternative fuels.



19
Source: U.S. Department of Energy/Energy Information Administration (DOE/EIA), International Energy Outlook 2019, 

with projections to 2050, September 24, 2019.

The higher the price of crude oil, the greater 
the investment demand for energy transition?

Note: Reference case in the IEO2019.



2011 ー
Compensation 
for the decrease 
in power supply 
due to the 
suspension of 
nuclear power 
plant operation

Policy typesPolicy objectives Effects and challenges

Fixed price

(2009)
2012 ー present

FIT
(Feed-in tariff) 

system

Fixed quantity

2003 ー phase out

RPS
(Renewables 
Portfolio Standard) 

system

Quantity 
effect

■Renewable energy output control 
based on priority feeding  rules 
(Kyushu area: October and 
November in 2018)

■Protection of personal information 
and the securing of cyber security

■Power generation facilities that have 
started operation have increased 1.9  
times in five years from FY2012

20
Source: Created by the author.

3. Renewable energy-based power generation policy

1997 ー
CO2 emission 
reduction

1970s ー
Oil alternative 
energy 
development

■Solar panel price (residential)
Oct. 2012: \379,000/kW 
Oct. 2019: \185,000/kW 

■Purchase price of residential solar 
power(surplus purchases/ tax included)

2009: \48/kWh, 2012: \42/kWh,
2017: \30/kWh, 2019: \26/kWh

■ Purchase price of solar power for  
business use; 2018: \18/kWh

Cost 
reduction 
effect

Power grid 
connection 
restrictions

National 
expense 
burden

■The total amount of levy in FY2017：
2.1 trillion yen (estimated by METI)

■It will reach 3.6 trillion yen in FY2030 
(estimated by EPRI)

Figure 10  Japan’s renewable energy-based power generation policy
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Figure 11   Prices of residential solar power generation in Japan
(October 2012 ーOctober 2019)

Source: Created by the author based on the data from http://standard-project.net/solar/trend.html

Note: 1. The price is the sum of the panel price, installation cost, etc., minus the subsidy for that year
(excluding tax) in unit price.

2. The price data are on the lowest price of each manufacturer's main model.

2012 2013 2014 2015 2016 2017 2018 2019
Year



US$/kWh

Global average Fixed purchase prices
of the FIT in Japan

Year 2010 Year 2017 Fiscal Year 2018
Solar PV 0.36 0.10 0.16-0.25
Biomass 0.06 0.07 0.12-0.36
Offshore wind 0.17 0.14 0.33
Onshore wind 0.09 0.07 0.17
Geothermal 0.05 0.07 0.11-0.36
Hydropower 0.04 0.05 0.11-0.31

22

Table 1  Power generation costs (global average) 
and Fixed purchase prices of the FIT in Japan 

Note: Japanese Yen/US dollar exchange rate (2018 average)=110.4925.
Source: Created by the author based on IRENA, Renewable Power Generation Costs in 2017 and Japan’s METI-ANRE, 

“Fixed purchase price of the FIT.” 
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Figure 12   Module conversion efficiency(%) and price(Yen/kW) 
(as of October 2019)

Source: Created by the author based on the data  at http://standard-project.net/solar/trend.html
Notes: 1. The price is the sum of the panel price, installation cost, etc., minus the subsidy for that year

(excluding tax) in unit price.
2. (     ) indicates each manufacture’s model number.
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Source: http://standard-project.net/solar/maker/

Figure 12-1   Domestic market share of solar cell modules (solar panels) 
for industry in Japan (2015ー2016, supply/ shipment)
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Source: Created by the author based on the data in IEA, World Energy Balances



4. Energy related technology plan

26

 It is not easy to find a fundamental solution to the 
vulnerability in Japan's energy supply and demand 
structure through efforts on the extension of current 
technology and supply structure.

 It is essential to develop revolutionary energy-related 
technologies and introduce such technologies throughout 
society, and  it is necessary to take measures that involve 
long-term R & D efforts and institutional changes.

Basic concept of Energy-related Technology Development Roadmap (2014) 

36 technology development projects for 2050 in line with 
the energy supply chain in Japan

Changes in our daily lifestyle

Source: Created by the author based on METI, Advisory Committee for Natural Resources and Energy, 
meeting materials, December 2014. 



Source: METI, Advisory Committee for Natural Resources and Energy, meeting materials, November 2014.

Figure 14  Classification of energy technology development issues 27



(1) One Belt One Road Initiative
 Pros and cons
 Negative views

- as economic looting
- as environmental destruction
- as international order and rule destruction
- as regional expansion
- as credit imperialism

(2) The world's largest energy consumer
 48% of coal consumption in the world (2017)
 28% of greenhouse gas emissions worldwide (2016)
 44 NPS units in operation, the world's third largest 

nuclear power generation country (2019), 82 in the 
future.

(3) “Free and Open Indo-Pacific Ocean” strategy (2016)        
v.s. OBOR Initiative

28Source: Created by the author.

5. China expansionism from the viewpoint of Japan



Main directionMain policy
Renewable Energy

• Aiming to become a main power source
that is economically independent and
decarbonized

• Starting Hydrogen/Electricity Storage
/Digital Technology development

Nuclear Energy
• Retained as a decarbonizing option
• Pursuing a safe nuclear reactor/Starting

backend technology development
Fossil Fuel

• Major energy during transition/
Strengthening resource diplomacy

•Shifting to gas use/Gradually reducing
inefficient coal-fired power generation

•Starting Hydrogen development
for decarbonization

Heat / transport
/Decentralized Energy System
• Challenge to decarbonization by hydrogen,

electricity storage, etc.
• Decentralized Energy System and

regional development (Combination of
next-generation renewable energy and
electricity storage, EV, Micro grid, etc.)

Renewable Energy
• Preparation for main power supply
• Cost reduction
• Solving transmission system constraints
• Ensuring adjustment capacity through

thermal power generation
Nuclear Energy

• Reducing nuclear dependence as much
as possible

• Constant safety improvement and restart
Fossil Fuel

• Governmental fossil fuel development
• Effective use of highly efficient thermal

power generation
• Strengthen response to disaster risks

Energy Saving
• Continuing to thoroughly save energy
• Integrated implementation of energy

conservation law and support measures
Promoting Hydrogen

/Electricity Storage
/Decentralized Energy System

From now until 2030 From now until 2050

Ⅲ Critical options for Japan's energy security strategy

Source: Created by the author based on Japan’s Fifth Strategic Energy Plan, METI, July 2018. 29

1. What should be noted in the Fifth Strategic Energy Plan ?



Figure 15  
The composition of power sources 
in Japan in 2017 and 2030

30

Source: Japan’s Fifth Strategic Energy Plan, July 2018.
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2030 26 % from 
2013
levels

26 to 
28 % of 
2005
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by 2025

30 % from 
2005
levels

40 % 
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40 % 
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1990 
levels

57 % 
below 
1990 
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40 % 
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60 to 65 % 
from 2005 
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2050 80 % 
reduction

80 %
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80 %
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80 to 95 %
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75 %
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at least
80 %
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Note: * The US plans to leave the agreement in November 2020.
Source: Natural Resources Defense Council

Figure 16  Greenhouse gas reduction targets (Paris Agreement)
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Source: https://www.enecho.meti.go.jp/about/special/tokushu/denryokugaskaikaku/digitalization.html

Figure 17   Japan’s Electricity Digitization Strategy
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Large power plant
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Flexibility             Linked and stable supply1

Security               Creating an environment where electricity 
can be used when necessary and ensuring 
information security

2

Mobility                Improving demand mobility3

Functionality Innovation of each function by digital 
technology such as AI and IoT

4

Globality International expansion of business5

32
Figure 18  Key words in the Japan’s Electricity Digitization Strategy

Source: https://www.enecho.meti.go.jp/about/special/tokushu/denryokugaskaikaku/digitalization.html
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1971－1980 1980－2000 2000－2016

1. ⊿（C） 23 31 3
2. ⊿（C/E） −6 −16 23
3. ⊿（E/G） −13 −15 −22
4. ⊿（G/P） 34 63 6
5. ⊿（P） 10 9 0
6. 2.+3.+4.+5. 26 40 6

Source: Calculated by the author based on IEEJ, Handbook of energy & economic statistics in Japan (2019), 
Kaya et al.(1989).  

∆𝐶𝐶 = ∆ �𝐶𝐶 𝐸𝐸 + ∆ �𝐸𝐸 𝐺𝐺 + ∆ �𝐺𝐺 𝑃𝑃 + ∆ 𝑃𝑃

Notes: (1) The difference between 1. and 6. is due to the presence of confounding factors.
(2) C: CO2 emissions, E: energy consumption, G: gross domestic product (GDP), P: population
(3) C/E: carbon intensity, E/G: energy consumption per unit of GDP, G/P: GDP per capita

Figure 19 Decomposition analysis of fluctuation factors in Japan's CO2
emissions

(%)
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Increase 
or 

decrease Comments on future fluctuation factors

1. ⊿（C） ↓ • It is possible that Japan's greenhouse gas emissions in 2030 will be 
reduced by 26% and more compared to 2013 (the Global Warming 
Countermeasure Plan (2016) ) .

2. ⊿（C/E） ↓
• It is unlikely that the energy carbon intensity of Japan will increase in 

the future, because of  the high price of crude oil, the widespread use 
of renewable energy-based power generation (even without the restart 
of nuclear power plants) and ZEV(zero emission vehicles), etc.

3. ⊿（E/G） ↓
• Due to the Fourth Industrial Revolution led by IoT, energy DSM, smart 

grid (next-generation power transmission network) by upgrading 
existing infrastructure, further technological advances such as smart 
meters for interactive information devices and AI management are 
expected, and energy saving effects can be expected. 

4. ⊿（G/P） → • The potential growth rate of the Japanese economy from 2013 to 2016 
is estimated to be 0.7% (Bank of Japan, 2017), and the possibility of a 
sharp rise in the economic growth rate is small.

5. ⊿（P） ↓
• Japan's population has been declining for eight consecutive years 

since 2011, and has declined 1.3% over this period. According to the 
median estimate(IPSS, 2017), it will fall below 120 million in 2029 and 
less than 100 million in 2053.

∆𝐶𝐶 = ∆ �𝐶𝐶 𝐸𝐸 + ∆ �𝐸𝐸 𝐺𝐺 + ∆ �𝐺𝐺 𝑃𝑃 + ∆ 𝑃𝑃

Notes: (1) The difference between 1. and 6. is due to the presence of confounding factors.
(2) C: CO2 emissions, E: energy consumption, G: gross domestic product (GDP), P: population
(3) C/E: carbon intensity, E/G: energy consumption per unit of GDP, G/P: GDP per capita
(4) Japan’s CO2 emissions: 1.41Gt-CO2/year (FY2013), 1.29Gt-CO2/year (FY2017), and 74% emission level compared 

to FY2013 level means 1.04Gt-CO2.

Figure 20 Outlook for CO2 emissions in Japan



Ⅲ Critical options for Japan's energy security strategy

Figure 21  Other options for Japan’s energy security strategy

2. Other options for Japan’s energy security strategy
New Energy Security concept (US-China tensions)         From 2011 to present
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Source: Created by the author.
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Energy
System
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optimization
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Energy
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1. Asia Super Grid( ASG) Initiative: 

Renewable Energy Institute(Softbank Group), Global Energy 

Interconnection Development and Cooperation Organization(GEIDCO)

2. Japan-Russia Natural Gas Pipeline Project:

Japan Pipeline Development & Operation (JPDO) 

Figure 22  Regional connectivity in the future
Source: Created by the author.
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Source: Renewable Energy Institute, Asia International Grid Connection Study Group Third Report, July 2019.

Figure 23  Three possible routes for Japan-South Korea interconnection from the Asia
International Grid Connection Study Group Second Report, and China-South Korea
interconnector route
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Source: Yoshitake (2018)

Distributors

(Number of 
companies)

Consumers

(millions)

Land area

(thousands
km2)     

Overall 
length of 
piping 
conduit
(thousands  
km)

Overall 
length of 
transport 
conduit
(thousands  
km)

USA 1,200 64.67 9,628 2,006 481
UK 5 23.00 243 286
France 26 11.27 544 232
Germany 711 19.68 357 477
Italy 232 22.73 301 287
Japan 209 29.14 378 251 3

Figure24 Current status of gas pipeline network in Japan

August 3, 2017
Source: NIKKEI Asian Review

Figure25 Proposed Japan-Russia gas pipeline

Source: Yoshitake (2018)
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IV. Concluding remarks
Under Non-traditional Energy Security concept (1991 to 2011), 
A) In East Asia, functional integration had been established in the fields of 

trade, investment, finance and nontraditional security by multiple bottom-
up approaches.

B) The East Asian Energy Environment Community Initiative had been 
studied with Japan, China, Korea and ASEAN countries.

Under New Energy Security concept (from 2011 to present), 
A) In Japan, by emphasizing technology and investment, priority has been 

given to building a decentralized energy system to secure various options 
for domestic energy supply/demand.

B) If we wish to advance the various East Asian community initiatives further, 
we will have to secure a situation in which things can be decided by each 
country, ensure the reliability of technology, ensure trust among countries, 
and establish common rules. 

3

A) It is necessary to think about when and how to understand that politics 
and economy cannot be separated among Japan-Russia, Japan-Korea, 
and Japan-China. 

B) A comprehensive and enforceable multilateral legal framework such as 
existing Energy Charter Treaty and International Energy Charter, or a new 
East Asia Energy Charter Treaty should be considered more positively.40



41

REFERENCES
[1] Allison, Graham, and Gregory T. Treverton(eds.)(1992). Rethinking America’s Security: Beyond Cold War to New World Order. New York: W. W. 

Norton & Company.
[2] Baker Institute of Public Policy (2000). Japanese Energy Security and Changing Global Energy Markets: An Analysis of Northeast Asian Energy.
[3] Bedeski, Robert E. (1992). “Unconventional Security Threats: An Overview”, North Pacific Cooperative Security Dialogue Working Paper No. 11. 

North York, Ontario: Research Programme, York University, Canada.
[4] Burns Kelly(2019a). “Exploring the Relationship between Energy Policy Uncertainty and Investment in Renewable Energy”, 42nd IAEE 

International Conference “Local Energy, Global Markets,” Montreal, Canada, May 29-Jun 1, 2019.
[5] _______(2019b). “On the Relationship between Policy Uncertainty and Investment in Renewable Energy”, IAEE ENERGY FORUM, Montreal 

Special Issue, pp.33-35, 2019.
[6] Calder, Kent E. (1998). “Energy and Security in Northeast Asia’s Arc of Crisis”, in Michael Stankieicz, ed., Energy and Security in Northeast Asia, 

Policy Paper No.35. Berkeley, California: University of California Institute on Global Conflict and Cooperation.
[7] Dahl, Carol A.(2015). International Energy Markets: Understanding Pricing, Policies, and Profits, 2nd Edition, PennWell Corp.
[8] Ellerman, A. Denny, Frank J. Convery, Christian de Perthuis, et al. (2010). Pricing Carbon, The European Union Emissions Trading Scheme, 

Cambridge University Press.
[9] Fischer, Dietrich (1993). Nonmilitary Aspects of Security: A Systems Approach. Brookfield: Dartford Publishing.
[10] Fujii, Hideaki(2005). East Asian Energy Security Strategy (in Japanese), NTT Publishing Co. Ltd., November 2005.
[11] Fujii, Hideaki(2008). “Japan’s Energy Security Strategy Issues (in Japanese)” Soji Okamura (ed.) , Shinrai to Anshin no Nihon Keizai, Keiso

shobo, June 2008.
[12] Ichimasa, Sukeyuki (2016). “Threat of Cascading “Permanent Blackout” Effects and High Altitude Electromagnetic Pulse (HEMP)” (in 

Japanese), NIDS Journal of Defense, vol.18, No.2, pp. 1-21.
[13] IEA(2018). Global Energy Investment in 2017 fails to keep up with energy security and sustainability goals, July, 2018.
[14] _______(2019).World Energy Investment 2019, iea.org/wei2019.
[15] Kaya, Y., K. Yamaji, R. Matsuhashi (1989). “Grand Strategy for Global Warming”, Proceedings of the Government Symposium on Global 

Environment, Tokyo, September.
[16] Matsui, Kenichi (2006). Kokusai Enerugi Rejiumu, (in Japanese), Energy Forum.
[17] Nakicenovic, Nebojsa, Arnulf Grubler, and Alan McDonald (eds.) (1998). Global Energy Perspectives, Cambridge University Press.
[18] Samuels, Richard (1997). “Securing Asian Energy Investments”, The MIT Japan Program Science, Technology and Management Report, 

Volume 4, Number 2, September/October.
[19] Stares, Paul B. (ed.) (1998). The New Security Agenda: A Global Survey, Japan Center for International Exchange.
[20] _______(ed.) (2000). Rethinking Energy Security in East Asia, Japan Center for International Exchange.
[21] Suzuki, Tatsujiro (2001). “New Energy Security Policy for Japan and Northeast Asia: Toward Comprehensive and Regional Security”, 

Presented at the Workshop on “Energy Security and Sustainable Development in Northeast Asia”, sponsored by Economic Research 
Institute for Northeast Asia (ERINA), Niigata, June 26-28, 2001.

[22] Tanaka Akihiko (1997). Anzen Hosho: Sengo 50 Nen no Mosaku, (in Japanese), Yomiuri Shimbun.
[23] Utagawa Reizo (1995). “Unconventional Security Threats: An Economist’s View”, In Seizaburo Sato and Trevor Taylor, eds. Future Sources of 

Global Conflict. Vol. 4 of Security Challenges for Japan and Europe. London: Royal Institute of International Affairs.
[24] Yoshitake, Jyunji (2018). “Poor Japanese gas pipeline, liberalization and urgent maintenance to hydrogen society”, (in Japanese), Economist 

Weekly, 2018/01/23. 


	The challenges and prospects of �Japan’s energy security in East Asia �since the 1990s
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Figure 6  Japan’s Energy security measures based on �the New Energy Security concept��Bilateral and Multilateral Cooperation Approach
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	4. Energy related technology plan
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Figure 15  �The composition of power sources in Japan in 2017 and 2030
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41

