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Peaceful Use of Nuclear Energy 

<・・・> are in the annex materials. 

   

1. Background 

How to peacefully use nuclear energy which creates an enormous amount of 

energy, has been a global issue since the end of the Second World War.   

In order to use uranium as a light water reactor ’s fuel, uranium enrichment 

is necessary. In order to also fully utilize U-238, which is naturally abundant, 

spent nuclear fuel has to be reprocessed for plutonium extraction. 

However, since both highly enriched uranium and plutonium can be used in 

nuclear weapons, preventive measures had to be introduced, desirably under 

international coordination. In this context, the Treaty of the 

Non-Proliferation of Nuclear Weapons (NPT) was introduced in 1970． 

 <What is Nuclear Fuel Cycle ?> 

 <Lowly enriching U-235, and nuclear fission and creation of P-239 

through the fission> 

 <How to utilize plutonium for a nuclear reactor and its implication 

April 11, 2011 New York Times (NYT)> 

 <Treaty on the Non-Proliferation of Nuclear Weapons> 

 <Gummett, Philip "Form NPT to INFCE: Developments in Thinking 

about Nuclear Non-Proliferation" 

www.blackwellpublishing.com/pdf/International_Affairs_57-4.pdf > 

 

Why we study this subject at an early stage is that grasping the legal 

structure of nuclear energy-related treaties would help you understand other 

issues such as North Korean’ nuclear-related topic which appear later. 

 

2. Japan’s position 

・ The only country victimized by a nuclear weapon 

・ Aiming to be a country promoting science and technology 

 <Atomic Energy Basic Act> 

Later, as energy demand has surged, electricity generation using nuclear 

power has become a pillar of Japan's total energy supply, particularly 

through the two Energy crisis. 

 <Japan's historical trend of power generation sources> 

http://www.blackwellpublishing.com/pdf/International_Affairs_57-4.pdf
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 <Historical trend of oil's price> 

 <Price hike of natural resources including oil and its impact on 

Japan>  

 

3. The global horizon 

・ Preventing the proliferation of nuclear weapons, nuclear weapon 

materials (notably highly enriched uranium and plutonium), and 

enrichment- and plutonium-producing technology 

・ Nuclear weapon-owning countries vs. not-owning countries  

・ Even in the era of Cold War, U.S. and U.S.S.R. shared positions as nuclear 

weapon owning countries vis-à-vis not-owning countries. 

 ⇒ disparity in the range of NPT’s obligations between the two kinds of 

 countries    

・ Safeguard (SG) by the International Atomic Energy Association (IAEA)  

The thrust of SG is,  

Owning countries--- Their military facilities are not subject to SG. 

They must reduce nuclear weapons. 

Non-owning countries--- All of their nuclear-related facilities are 

subject to SG by IAEA and/or nuclear 

supplying countries. 

・ India, Israel and Pakistan have not joined NPT, while North Korea did 

but often announced that it would withdraw. Actually, North Korea 

dispelled IAEA officials. 

・ What’s NPT? 

 

4. What took place which had global ramifications (I) 

・ Two oil shocks (1973 and 1980) 

・ Iran vs. Iraq War and risk of blockade of the Holms Strait 

 <Historical trend of oil's price> 

 <Map of the Middle and East area> 

・ The heads of the G7 countries agreed as follows at the Summit mtg. at 

Venice, June, 1980: 

No new building of petroleum fueled power generators, 

Increasing non-oil energy sources, namely coal and nuclear in the 

mid-term and renewable energy including solar in the long-term,  

Reducing the consumption of oil per GDP growth rate to 0.6,  
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and Share of oil as a fraction of total energy demand to 40% in 1990 from 

53% in 1980. 

 <Declaration of the Venice Summit> 

 

5. What took place which had global ramifications (II) 

・ A testing nuclear explosion by India (1974) using plutonium produced 

through a CANDU-type reactor imported from Canada 

・ The U.S.’s assertive policy for banning plutonium and the reprocessing of 

nuclear fuel  

・ Some countries, including Japan, argued against the U.S. claiming that 

they intended to peacefully use plutonium, thus, reprocessing spent 

nuclear fuel is warranted, and treating them in the same manner as India 

would not be justifiable 

・ Those arguments were developed into the negotiation between Japan and 

U.S. over the Tokai reprocessing facility and into the multilateral 

evaluation forum, the International Fuel Cycle Evaluation (INFCE). 

・ India’s archrival, Pakistan, stepped up its efforts in acquiring nuclear 

weapons technology. Dr. Kahn worked at URENKO, while an unnamed 

company of Pakistan tried to purchase an inverter machine useful for 

high-speed spinning which was not included in the export control list.  

Pakistan later transferred the technology to North Korea. 

・ Canada as a CANDU reactor supplying country tried to revise the 

bilateral nuclear supplying treaty with Japan to make it more restrictive. 

How should we have reacted to Canada’s efforts? What should we have 

counter-argued against Canada? 

 

(Japan’s background at the time) 

Japan intended to diversify its energy sources and energy generating 

sources even in a nuclear energy-related field. 

In addition to a light water nuclear reactor which had been commercially 

used, newer ones were under development. 

One was a Fast Breeder Reactor (FBR), and the other was a heavy-water 

nuclear reactor which did not demand enriched uranium. CANDU reactor 

was the heavy-water reactor which had been commercially operated. 

One of the Japanese government's sponsored companies tried to import a 

CANDU, while another Japan’s government-funded agency was 
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developing another type of heavy-water nuclear reactor which fully 

capitalized domestic technology, namely an Advanced Thermal Reactor 

(ATR). 

 <Agreement for Cooperation between the Government of Japan and 

the Government of the United States of America concerning Peaceful 

Uses of Nuclear Energy> 

<Protocol Amending the Agreement between the Government of 

Japan and the Government of Canada for Co-operation in the 

Peaceful Uses of Atomic Energy, Agreement between the 

Government of Japan and the Government of Canada for 

Cooperation in the Peaceful Uses of Atomic Energy> 

 <Agreement between the Government of Japan and the European 

Atomic Energy Community for Co-operation in the Peaceful Uses of 

Nuclear Energy> 

 <Agreement between the Government of Japan and the Government 

of Australia for Co-operation in the Peaceful Uses of Nuclear 

Energy> 

http://www3.mofa.go.jp/mofaj/gaiko/treaty/search2.php 

 

(Issues to be discussed) 

What were the pros and cons of introducing a heavy-water reactor in 

addition to a light-water-reactor and FBR? 

Was it advantageous to Canada to demand that Japan should amend the 

bilateral nuclear treaty for stepping up regulation over the use of nuclear 

materials and equipment, notably CANDU, when another faction of people 

tried to introduce ADR before CANDU? The treaty's Article7 (a) (ii) (iii) 

amended by Article4 

India did not and has not ratified NPT, while Japan is a very loyal member 

country of NPT. Is it fair to treat the countries in the same manner with 

regard to the aspect of proliferation? 

As recent as a few years ago, the Bush administration agreed with their 

Indian counterpart to export a U.S.-made civil nuclear reactor to India. How 

do you evaluate this U.S. policy decision? 

 

 

 

http://www3.mofa.go.jp/mofaj/gaiko/treaty/search2.php
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How about ROK which had imported a CANDU reactor? 

<Exercise> 

How would a raft of agreements between Japan and material- or equipment- 

supplying countries concerning peaceful uses of nuclear energies be applied 

on individual nuclear fuel cycle's stage? 

 <Japan's laws and regulations on overseas transferring nuclear 

energy-related materials and equipment and information----Foreign 

Exchange and Foreign Trade Control Act and, Export Control Order 

(Article 1 and Appended Table 1) and Foreign Exchange Order 

(Article 17)> 

http://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn

=1&co=01&x=72&yhttp://www.japaneselawtranslation.go.jp/law/det

ail/?ft=1&re=01&dn=1&co=01&x=72&y=6&ky=%E8%BC%B8%E5%

87%BA%E8%B2%BF%E6%98%93%E7%AE%A1%E7%90%86%E4%

BB%A4&page=4 

 

6. North Korea issue 

We will discuss later in KEDO’s Chapter. 

   

7. Tokai Reprocessing Facility Negotiation between Japan and U.S. 

・ Power Reactor and Nuclear Fuel Development Corporation (PNC) 

founded by the government of Japan (GOJ) started constructing the 

nuclear spent fuel reprocessing facility in 1971 and expected it to operate 

in the autumn of 1977. Since nuclear fuel to be reprocessed there had 

been imported from the U.S., Japan had to undertake mutual agreement 

with the U.S. based upon the bilateral nuclear energy treaty between the 

two countries. Though the GOJ started negotiation with the U.S. so as to 

conclude the mutual agreement before the scheduled operation, there was 

a striking confrontation between them. While the U.S. demanded changes 

to the original design of the facility so that it would be more 

anti-proliferative with the view of safeguard, Japan wanted to reprocess 

spent fuel according to the original schedule due to a shortage of energy 

resources. 

・ The timing of the negotiation was shortly before the INFCE 

commencement which had been so agreed at the G7 summit at London 

earlier in 1977. 

http://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&yhttp://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&y=6&ky=%E8%BC%B8%E5%87%BA%E8%B2%BF%E6%98%93%E7%AE%A1%E7%90%86%E4%BB%A4&page=4
http://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&yhttp://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&y=6&ky=%E8%BC%B8%E5%87%BA%E8%B2%BF%E6%98%93%E7%AE%A1%E7%90%86%E4%BB%A4&page=4
http://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&yhttp://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&y=6&ky=%E8%BC%B8%E5%87%BA%E8%B2%BF%E6%98%93%E7%AE%A1%E7%90%86%E4%BB%A4&page=4
http://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&yhttp://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&y=6&ky=%E8%BC%B8%E5%87%BA%E8%B2%BF%E6%98%93%E7%AE%A1%E7%90%86%E4%BB%A4&page=4
http://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&yhttp://www.japaneselawtranslation.go.jp/law/detail/?ft=1&re=01&dn=1&co=01&x=72&y=6&ky=%E8%BC%B8%E5%87%BA%E8%B2%BF%E6%98%93%E7%AE%A1%E7%90%86%E4%BB%A4&page=4
Nakano Atsuko
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(Issues to be discussed) 

What should Japan insist toward the U.S. in these negotiations? Was it 

sufficient to stress the shortage of energy-resources? 

Now that INFCE was about to start, were there any practical ideas for 

leveraging the INFCE forum?   

 

・ On September 12th of 1977 just before the INFCE commencement, the 

two countries reached agreement which would remain tentative until the 

final conclusion of INFCE. The mutual agreement consisted of capping 

total amount of reprocessed spent fuel at the Tokai facility to no more 

than 99 metric tons during the first two years, and having the facility 

subject to SG stipulated by article 11 of the bilateral treaty. For the time 

being, the agreement allowed the singular extraction method which 

Japan had been familiar with as a reprocessing method and demanded 

Japan to undertake an experiment of mixed extraction methods at the 

Tokai facility during the two years.  

The two countries also agreed, 

① In case when a mixed extraction method was agreed to be 

technologically feasible and effective, the Tokai facility would be 

redesigned so as to implement the method. 

② Any major step toward a new plutonium extraction facility would be 

deferred for coming two years. 

③ The commercial use of any form of plutonium fuel in a light-water 

reactor would be deferred for the two years. 

・ The above-mentioned period of two years was so defined taking into 

consideration that INFCE originally would be concluded within two years. 

Since it was actually extended another half year, the Tokai facility’s 

operation period was extended until the end of April, 1980. When April 

arrived, another year of operation was added because it was agreed that 

this additional period of time would be necessary for digesting what 

INFCE found out and evaluated. With regard to the plutonium conversion 

facility which was to be attached to the Tokai reprocessing facility, the 

Japanese side determined to introduce a mixed conversion method and 

started construction in August, 1980. 
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8. INFCE 

・ The U.S. strong anti-plutonium use policy, which included indefinitely 

postponing commercial reprocessing and plutonium fuel use in a 

light-water reactor, advocated by not only Republican president Ford in 

late 1976 but also the successive Democrat president Carter in April of 

early 1977 had a tremendous global impact. The G7 countries agreed at 

the London Summit mtg. of 1977 to launch an international forum for the 

nuclear non-proliferation vs. plutonium issue, and, based upon the 

agreement, an INFCE founding mtg. was held in October of 1977 with the 

participation of forty countries, including some developing countries and 

four international organizations (IAEA, NEA, IEA and EC). It was thus 

agreed that INFCE was to evaluate and technically analyze whether the 

peaceful use of nuclear energy would be compatible with satisfying 

non-proliferation objectives, and that it would not be an international 

negotiation but research and analysis.  

 <Statement by the U.S. president on nuclear policy on October 26, 

1976> 

・ INFCE was comprised of eight working groups (WG), including one in 

charge of reprocessing, how to handle plutonium and recycling which 

were the keenest issues.   

・ The WG stressed the importance of SG as the most effective measures for 

the sake of securing non-proliferation while peacefully using nuclear 

energy. It particularly stressed to make SG more effective, and, in order to 

do so, to step up technological aspects, namely improving SG-related 

technology and effective technological alternatives for nuclear 

non-proliferation, and an international institution. 

・ What INFCE found out and how it was evaluated at INFCE? 

INFCE also as a whole shared the findings of the WG and concluded that 

if the stepping up the two aspects was sufficient, nuclear non-proliferation 

and peaceful use of nuclear energy would be compatible. 

・ Comparison of the once-through cycle with the reprocessing and 

plutonium-using cycle 

While the U.S. advocated the unequivocal advantages of the former, 

INFCE studied that it could not eliminate the risk of proliferation during 

long-term storing periods as long as the unprocessed spent fuel included 

plutonium. Viewing from the long-term, the former could not be judged to 
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be more advantageous than the latter in terms of minimizing the 

proliferation risk. INFCE, therefore, did not regard Japan’s basic nuclear 

policy of using plutonium extracted through reprocessing in a FBR, an 

ATR and thermal recycling as disadvantageous from the aspect of nuclear 

non-proliferation.   

・ INFCE evaluated the thermal recycling of plutonium as not significantly 

economical, while it also evaluated in some countries that thermal 

recycling would be helpful for energy independence and energy supply 

assurance. Using this then state-of-the art technology, thermal 

recycling could save as much as 35~40 percent more uranium than a 

once-through cycle.    

・ FBR with sufficient large breeding function was evaluated to liberate 

substantively nuclear power generation from the uranium supply 

constraint.  

・ According to INFCE, the number of enrichment facilities had to be 

minimized for the sake of nuclear non-proliferation. Global enrichment 

capacity should enlarge in lock step with demand increase. INFCE 

evaluated that a country with either large-scale nuclear generating 

capacity or with abundant uranium resources would be eligible to build a 

domestic enrichment facility. 

・ INFCE’s Technical Coordination Committee had coordinated the eight 

WG's conclusions and submitted them to the final plenary mtg. in 

February, 1980 where the TCC’s conclusion was accepted. 

・ The G7 summit of 1980 at Venice welcomed what INFCE had achieved 

and urged all countries to respect it. 

 <Declaration of the Venice Summit> 

 

(Issues to be discussed) 

・ In order to overcome the no-plutonium policy advocated by the U.S., what 

did the GOJ have to do and insist vis-à-vis U.S. and other foreign 

countries? Which countries were with us and against us in recognizing the 

shared prerogative provided by NPT to nuclear weapon-holding 

countries? 

・In order to win the INFCE process so as not to change Japan’s basic 

nuclear energy policy at the time of peaceful plutonium energy utilization, 

how did Japan the manage INFCE process?  
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9. How should Japan, scant of domestic natural energy resources, have coped 

with this situation? 

・ As a basic strategy, 

① To minimize energy consumption and to maximize energy efficiency 

for production,  

② To rely on non-oil energy sources, primarily being coal and nuclear, 

③ To diversify oil importing sources for reducing weight for the 

Middle-Eastern area, 

④ To increase the amount of oil-fields globally over which Japan could 

exert control, 

⑤ To shore up domestic petroleum storage for contingent 

circumstances. 

 <"Sekiyu wo meguru Kuniguni no Kakuchiku" (Plot and Struggle 

among Countries over Oil) pp.321~344 by Eiichi Hasegawa> 

 

(Issues to be discussed) 

What concrete steps did the GOJ have to take domestically and 

internationally to implement the basic strategy? 

      

(Overall Issues to be discussed) 

・ While the U.S. advocated an internationally coordinated endeavor and a 

strong nuclear anti-proliferation policy since 1976, what steps did it 

prepare as leverage to realize the policy? 

・ While Japan and other countries has enthusiastically introduced nuclear 

energy as well as coal in order to reduce their dependency on oil and the 

economic burden causes by oil purchase, the price of oil has been 

influenced by different kinds of parameters since the outset of this century. 

What kinds of parameters do you envisage? 

・ How do you asses the relaxation of the natural uranium resource 

constraint by utilizing plutonium through thermal recycling in a 

light-water reactor and FBR and the cost of there? 

・ Do you support or oppose the U.S.’s agreement with India to export a 

light-water nuclear reactor to India, a country which had previously 

conducted a nuclear explosion experiment twice in 1974 and 1998? 

In 2010, China, reportedly, sold two new nuclear reactors to Pakistan. 

 <Washington Post (WP) April 20, 2007, NYT April 21, 2007, NYT 
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July 27, 2007, NYT August 31, 2010, Wall Street Journal May 

26,2011> 

 

・ Now that the Fukushima accident broke out, how should Japan address 

nuclear energy-oriented electricity in its total energy strategy? Examples 

of parameters are;  

① Can Japan follow the German modality, given that Japan does not 

have France nearby? 

 <Price hike of natural resources including oil and its impact on 

Japan>  

 <NYT May 12, 2011> 

② Should Japan keep its commitment to drastically reduce 

carbon-oxide emitting gas without increasing nuclear energy 

consumption?  

③ Should Japan and other countries revisit and weaken their pledges 

to reduce carbon emitting carbon-dioxide gas? 

④ How do we evaluate alternatives such as natural gas and renewable 

energy? Which parameters are important? 

・ In order to prevent electric power outage, what is important besides 

reducing the consumption of electricity? 

 <How electricity demands are fluctuating in an area for which Tokyo 

Electric Power Co., Ltd. is responsible? >  
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Nuclear Fuel Cycle means extracting uranium and plutonium through reprocessing spent 

fuel, fabricating it into nuclear fuel, and recycling it in a nuclear reactor.

By the uranium recycling, significantly more natural uranium can be used as fuel than the 

otherwise case (i.e. once-through), and dramatically more could become fuel when FBR

(faster breeder reactor) would be practically available.  Plus, the recycling could reduce 

high-level nuclear radioactive waste as much as two-thirds or three quarters.

核燃料サイクルについて

Nuclear Fuel Cycle (1)
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Nuclear Fuel Cycle (2)

 Enrichment

Glassified

solid material

Uranium 
Ore

 Uranium Ore

Natural uranium 
consists of 0.7% 
of fissionable 
U-235 and 99.3% 
of non-fissionable 
U-238.  
In order to make 
it sustainably 
fissionable so as 
to be reactor’s 
fuel, U-235 has to 
be enriched at 
least at 3%.

 Refinement 

and 

Conversion

In order so as to be enriched, natural 
uranium is refined and converted into 
gasified one as UF6 so as to be enriched.

 High-level radioactive 

waste storage and disposal

After being stored in 
a protective facility 
for cooling, the 
waste would be 
glassified
solid material

 Reprocessing MOX (Mixed oxide)

fuel fabrication

 Re-conversion 

and fabrication

 Electricity generation 

by a nuclear reactor

 Storage

A raft of tubes of spent fuel are 
cut and chopped, and 
plutonium and uranium therein 
would be extracted. Residual 
including highly radioactive 
material is separated through 
the process.

Extracted plutonium 
would be mixed with 
diluted uranium into 
mixed oxide fuel.  It 
would be fabricated 
and put in tubes for 
reactor installation.

 High-level 

radioactive 

waste storage

Plutonium/
Uranium

Several methods have been developed as 
an enriching way, such as gas diffusion 
and centrifugation.  Because the methods 
theoretically enable to enrich uranium to 
very high level, they have to be strictly 
restricted for the sake of non-proliferation.
Since UF6 is corrosive, materials for 
equipment have to be anti-corrosive.  Plus,
in a case of centrifugation, since axis of 
each gas cell is spinning with high velocity, 
tightly sealing device is necessary.

Enriched uranium is reconverted 
into powder and fabricated in a 
pellet and put in zirconium tubes.

Nuclear 
Fuel 
Cycle

Spent fuel is taken out from a reactor 
including diluted uranium after 
consumption and plutonium. Spent fuel 
is highly radioactive and is, therefore, 
anti-proliferative.  Spent fuel is stored 
either in a reactor or a storage facility 
at separate site from reactor.
U-235 is split and generating neutron. 
U-238 + neutron ⇒P-239
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Nuclear Fuel Cycle (3)
Nuclear Fuel Cycle Image in Japan

Source: Ministry of Economy, Trade and Industry

Uranium Enrichment Plant

Uranium 
Ore

Uranium

Reprocessing PlantMOX Fuel 

Fabrication Plant

Light-Water Reactor (54)

Final Disposal Site

(inviting application)

Plutonium/
Uranium

LWR
Cycle

【present】

@Rokkasho
Completion in 2016

@Rokkasho
Completion in 2012

Spent Fuel Interim 

Storage Facility

@Mutsu
Completion in 2012

@Rokkasho
Operation in 1992

HLW

Commercial FBR:

Introduction by around2050

Prototype FBR
Monju

@Tsuruga
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Enrichment

U-238:  99.3%
U-235:  0.7%

U-238Neutron

U-238:  97%
U-235:  3%

Plutonium 
239
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Japan's historical trend of power generation sources
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month

year

Whenever the petroleum price hikes 1 dollar/barrel, 

Japan payment would increase 111 billion yen 

($1 = 83 yen)

(year) '04 '05 '06 '07 '08 '09 '10

Japan's annual imported purchases of major 
natural resources (trillion yen)

oil
(difference 

with a year ago)
6.1
(-)

8.8
(+ 2.7)

11.5
(2.7)

12.3
(+ 0.8)

16.3
(+ 4.0)

7.6
(- 8.7)

9.4
(+ 1.8)

coal
(difference 

with a year ago)

1.1
(-)

1.5
(+ 0.4)

1.6
(+ 0.1)

1.7
(+ 0.1)

3.1
(+ 1.5)

2.1
(- 1.0)

2.1
(+ 0.0)

iron ore
(difference 

with a year ago)
0.4
(-)

0.6
(+ 0.2)

0.8
(+ 0.2)

1.0
(0.2)

1.4
(+ 0.4)

0.8
(- 0.6)

1.3
(+ 0.5)

natural gas
(difference 

with a year ago)
1.6
(-)

2.0
(+ 0.4)

2.7
(+ 0.7)

3.1
(+ 0.4)

4.7
(+ 1.6)

2.8
(- 1.9)

3.5
(+ 0.7)

total
(difference 

with a year ago)
7.6
(-)

11.0
(+ 3.4)

14.0
(+ 3.0)

15.1
(+ 1.1)

20.7
(+ 5.6)

10.4
(- 10.2)

12.8
(+ 2.4)

0.0 

0.3 

0.6 

0.9 

1.2 

1.5 

0.0

0.5

1.0

1.5

2.0

2.5

1 6 11 4 9 2 7 12 5 10 3 8 1 6 11 4 9

16年 17年 18年 19年 20年 21年 22年

(trillion yen) (thousand yen/barrel)

2004 2005 2006 2007 2008 2009 2010

15

12

9

6

3

0.0

price of imported oil (right)

monthly total import purchase
(left)

2.5

2.0

1.5

1.0

0.5

0.0

Until July 2008, the price of petroleum and other major resource kept conspicuously hiking since 2004.  This unhistorically 
high price raised price of lots of materials.  Due to deflated economy, business ,notably SMEs, could not smoothly transfer 
this additional burden, and thus had to accept razor-thin margin.  The economy of Japan as a whole had to pay more for 
resource purchase year after year and became vulnerable. Since the later 2009, petroleum price has swung back, and 
exacerbated inflation in the newly developing countries and other Asian countries.  The impact on Japan, due to yen's 
appreciation, has ironically been cushioned.

How heavy burden Japan kept bearing even before the 

Lehman shock.  ...Revisit?
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