Section 2 Resource problems and Japan’s action

As stated in Chapter 1, the recent rise in resource prices has become a focus of atertion. While
higher resource prices promote economic growth through incressed exports in resource producing
countries (resource countries), induding newy emerging and developing countries, rising resource
prices may a0 restrict sustainable global economic devdopment, induding for newly emerging and
developing countries, sinceit aso generdly resultsinincreased commodity prices.

In the previous sedtion, it was stated that Japan, which is dependent on foreign courtries for its
energy resources, has been committed as a nation of energy conservation ever since the first Qil Crisis
and its red GDP has doubed over the past 30 years® without increasing energy consumption of the
industry sector. This experience indudes fostering enegy efficient and energy distribution-type
industriad  technologies while providing highly energy efficient socid systems, such as urban
infrastructure. Japan, whichis aso highly dependent onoverseas for minerd resources other than energy,
has taken the initiative in recycling and reducing use of those resources and in use and devel opmert of
technologies for the devdopment of dternatives. Altogether, Japan has taken various steps amed at
promotingrecycling socia systems

In past oil crises, it was a supply shock that lead to higher resource prices, while current high
resource prices are more demand driven in that economic growth in newly emerging countries such as
Chinaand India has pushed up the demand. This section deals with the factors behind the appearance of
resource restrictions, includ ng supply sde factors, and provides evidence of theleading measures taken
by Japan, as a high-degree user of resources, aimed a sustai nable development of the global economy.
More specifically, while discussing the am of expanded resource supply and active resource
development® both in Japan and abroad usng Japan's economic might, we confirm the importance of
spreading the technology and socid systems in which Japan has taken the lead, and foresee Japan as a
leading model country for resolving resource restritionsin order to achieve sustai nabl e devd opment.

1. Rising resource pricesand resource problems
(Higher resource pricesaccompanied by rising economic growth in Asia)

As stated in Chapter 1, prices for energy resources such as oil and coal, and minerd resources such
asiron oreand copper have cortinued to riserecently.

Other than energy resources, a comparison of resources used as the main materias in Japan’s
industry over the past five years (January 2003 to January 2008) reveasuranium used in nuclea power
plants, for example, has risen 8.62x, and the price for many other resources has risen by over 2x (see
Table 3-2-1).

The factors behind the higher prices are not necessarily the same for dl resources but factors
indude

! Satement by Prime Minister Fukuda at Davos Conference.

% Including development of new alternative resources and social system infrastructure that lead to a higher
level of usage of resources and the voluntary deve opment of past resources.



1) expandon of demand in newly emerging countries starting with China, and

2) the inflow of investment and speculative funds into the commodty markets, are combined with
supply sidefactorssuch as

3) unevendigribution of upply to some resource countries

4) changesin resource policiesinresource countries

5) corporéae oligopolization through internationdization, and

6) insuffidentinfrastructurein some resource countries

Table 3-2-1 Prices of main resources

January-03| January-06 (v:v?tr;] F\’g;_sgg January-08 f/:vcl)trt? g:lsgg Note
(x) (x)

Oil (WTI) ($h) 32.9 65.5 1.99 93.0 2.82
Coal (Aus. ordinary coal) ($1) 26.7 46.3] 1.73 98.3] 3.68
Natur al gas (Rus) ($im?) 113.4 275.8] 243 369.7 3.26
Uranium ($1b) 10.2 36.8 3.62 87.6 8.62
Iron ore (cent/t) 32.0 774 242 140.6| 4.40
Aluminum 1630 13793 2,383.3 173 2,456.1 1.78
Copper ($h) 1,650.3} 4,743.9 2.87 7,078.9 4.29
L ead ($h) 444.8 1,258.1] 2.83 2,621.8 5.89
Zinc ($h) 782.3 2,091.8 2.67 2,364.4 3.02
Nickel ($h) 8,032.9] 14,660.8 183 27,774.8 3.46
Tin ($h) 4,445.3 7,067 .4 1.59 16,310.9 3.67
Rare earth: neodium ($/kg) 7.0 139 1.99 43.0 6.14
Rare earth: dysprosum ($Kkg) 25.0 72.0 2.88 142.0 5.68
Indium ($/kg) 99.2 910.3 9.18 527.8 5.32[ Transparent electrodesin LCD panels
Platinum ($roy o7) 630.2] 1,0380 165  1,599.1 254 gnfpf)‘f;i'sc converters electronic
Tungsten ore ($h) 39.7] 145.0 3.65 165.0 4.16|Carbide tools, high-speed steel
Cobalt ($kg) 16.6 306 184 1006 6.06 E&f?ﬂgﬁ i(t%?ﬁ;:’g't‘:g «
Ferro-vandadium ($ka) 10.14 384 3.80 40.9 4.05[[High tensile steel (pipelines, etc)

Note: Pricesthat more than doubled snce Jan-03 are shaded.
Source: IMF Primary Commodity Prices Metd Bulletin.

(Resource self sufficiency in Asian nations declines)

Chapter 1 pointed to the expansion in resource demand in new emerging countries, sarting with
China, as economies grew. As a result of this expanson Asia accounted for 32%° of globa energy
consumption as of 2005 but as a part of this trend self sufficiency in resources in Asia declined (see
Table 3-2-2).

% In this case Asia refers to ASEAN+6 (for gatigicd constraints, excluding rise). IEA (2007), “CO,
EMISSIONS FROM FUEL COMBUSTION"



China, the biggest consumer of coa, a man resource in new emerging countries in Asia, is
forecasted to become the net importer of cod inthe near future”.

Inregards to sdf suffidency in oil, China's sf sufficiency dedined sharply from 73.7% to 57.05%
between 2000 and 2005, while India declined from 32.6% to 28.9%. Indonesia’, an oil producer as well
as amember of OPEC, was a net exporter of oil in2000 but  became a ne i mporter in 2005, and now
has a sdf sufficiency ratio of 74.8%. In mined resources there is a similar downward trend in self
sufficiency among Asian nations. Sdf sufficiency iniron orein Ching, thelargest consumer of iron ore
in Asig went from 60.1% in 2000 to 45.9% in 2006. Sdf suffidency in coppea ore, smilaly, has
dedined in both China and India, and the same trend can be seen in bauxite, the raw materia for
aluminum.

Asian naions are expected to further expand their consumption of energy and minerd resources as
they maintain their economic growth in the future, and the decline in sdlf sufficiency is expected to
continue. Therefore, the rise in internationa resource prices is believed will have a grong impact on
economic gowthinAsia

Figure 3-2-2 Main Asian resource consumer country and self sufficiency ratio

Energy resources Minera resources
<Coa> <Iron ore>
2000 2005 2000 2006
Production] Supply Self | Production| Supply Sdf Production| Consumptio] ~ Self | Production| Consumptio] ~ Self
(Mtoe) | (Mtoe) |sufficiency] (Mtoe) | (Mtoe) dsufficiency (1000/) | (1000/) |sufficiency] (1000/) | (1000/) [sufficiency,
China 6494 626 10389 11454 1087.6 105.3%) |China 105257 175229 60.199 276,441 602,744 45.9%
India 1462 1643 89.0% 1863 2080 89.69%9 [Japn g 131733 0.0% g 134,251 0.0%)
| Japan 1. 98B.! 1.6% - 112. - India 74 40,53 184.994 165,00 79,02 208.8%
Augralia 164.6 482  341.8% 2047 543 376.8% |Republic of Korea 332 39,312 0.8% 430 43,237 1.0%
Republic of Korea 18 6.5 4.9% 12 495 2.49%)| |Augraia 176,309 20,826 846.504 275,001 30,089 914.3%
<Petroleum> <Bauxite>
2000 2005 2000 2006
Production] Supply Sef | Production| Supply Sdf Production| Consumptio] ~ Self | Production| Consumptio] ~ Self
(Mtoe) | (Mtoe) |[sufficiency|] (Mtoe) | (Mtoe) |sufficiency (1000/) | (2000/) |sufficiency] (1000/) | (1000/) |sufficiency|
China 163. 221, 73.7% 181. 318. 57.0% |China. 7,901 3499  225.8% 18,00 8 208.1%
| Japan 04 2624 0.3% 08 2217 0.3% |Japan - 2112 - - 2323 -
India 374 1144 32.6% 371 1286 28.9%) |Republic of Korea - 823 - - 1153 -
IRepublic of Korea 074 103§ 0.6% 0. 96. 0.6% |India 7.56: 570 1327.8% 12, 1,080 1152.8%
Indonesia 71.3 545 130.7% 49, 65.8 74.8% |Thailand - 195 - - 407 -
<Naturd gas> <Copper ore>
2000 2005 2000 2006
Production| Supply |  Self | Production| Supply | ~ Self Production| Consumptio] ~ Self | Productionf Consumptio| ~ Self
(Mtoe) | (Mtoe) [sufficiency] (Mtoe) | (Mtoe) |sufficiency| (1000/) | (1000/) |sufficiency] (1000/) | (1000/) |sufficiency|
| Japan 2.3 66.7 3.5% 29 705 4.199 |China 593 1,928 30.7% 755 3,619 20.9%
China 22. 2. 109.7% 42, 40. 106.2%) |Japan 1.349 0.1% - 128 -
Indonesia 63.0 313  201.5% 627 306 204.8% |Republic of Korea - 862 - - 828 -
India 210 21.00  100.0% 239 288 82.79 |India 32 240 13.3% 27 435 6.2%)
[Republic of Korea - 17.0 - 0.4 27.4 1.6%9 |Thailand - 15| - - 254 -

Notes: 1. Within ASEAN+6 countries, top 5 countrrisin 2005 in supply of energy resources, and top 6 countries in 2006 in consumption of minerd resources
2. Self sufficiency calculaionsare asfollows.
Energy self sufficiency ratio=production volume of each energy resource/primary energy resource supply volume of each energy resource
Iron ore self sufficiency ratio=iron ore production vol ume/(iron ore proudction volume + iron ore imports-iron ore exports),
Bauxite self sufficiency ratio=bauxite production volume'aluminum metal consumption volume
Copper ore self sufficiency raio=copper ore production/copper metal consumption.
3. Because bauxite and copper metal consumption include recycled consumption volume, the sdf sufficiency ratio may be understated.
4. Countrieswhere the 2005 self sufficiency ratio is under the 2000 level are shaded.
Source: |EA (2007), "ENERGY BALANCES OF OECD COUNTRIES"; IEA (2007), "ENERGY BALANCES OF NON-OECD COUNTRIES',
International Iron and Steel  Institute (2007), "Steel Statistics Y earbook 2007"; World Bureau of Metal Statistics (2007), "World Metal Statistics
Y earbook 2007."

4 As stated in Chapter 1, Chind's coal imports in 2007 are net exports seen for one while but net imports
from Jan- Sep.
> Indonesiarecently announced withdrawal from OPEC.



(Newly emerging country economies and high resource prices)

Economic growth in newly emerging countries is one of the factors behind therisein internationa
resource prices One the other hand, the rise in prices cregtes inflaionary pressures in these countries,
which could restrict economic growth in those countries and restrict sustainable developmert in the
globa economy.

As the IEA has pointed out®, China, India and some Middle East countries have adopted price
measures duch as price controls on indvidud items and price subsdies via fisca expenditures to ded
with the recent risein international prices (see Figure 3-2-3). The andysis by the IMF’ of a quantitaive
internaiona comparison of the degree of shift in internationa priceincreaseto domestic pricesreved ed
tha net oil exporters passed on higher international prices to domestic prices & a lower rate than
countriesthat are net oil i mporters (see Figure 3-2-4).

Figure 3-2-3 Energy price subsidies by country

Economic price of energy price subsidiesin non OECD countries (IEA estimates, 2005)
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Source: IEA (2006), "World Energy Outlook 2006." ($1billion)

® |EA (2006), “World Energy Outlook 2006”
" Taimur Baig, Amine Mati, David Coady, and Joseph Ntamatungiro 2007  “Domestic Petroleum Product
Prices and Subsdies Recent Developments and Reform Strategies”  IMF Worki ng Paper WP/07/71



Figure 3-2-4 Rato of higher international prices passed on to domestic prices (gasoline)
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Note: (2006 domestic price-2003 domestic price)/(2006 international price-2003 internationa price), Passing on entire rise in internationa price to domestic price
equals 1. However, forei gn exchange impact has to be taken into consideration.
Source: Taimur Baig, Amine Mati, David Coady, and Joseph Ntamatungiro (2007 , "Domestic Petroleum Product Pricesand Subsidies Recent Deve opments and

Reform Strategies', IMF Working Paper WP/07/71.

When resource prices are kept constant through domestic pricing measures, the supply-demand
adjustment mechanism via higher internationa prices fails to function, and there will be no progressin
the effective utilization of resources. As areault, price subsides increase the fisca burden, posshbly
leading to deterioraion infiscd revenues and expenditures and, in an inflaionary phase, leading to an
increase ininflexibl e imports in these new emerging countries, which could result in an accel erated rise
ininternationa prices. The IMF® has aso pointed out this problem.

As wes pointed out in Chapter 1, Section 1, speculaive funds have recertly moved into the
international commodity markets, such asin oil market. There is a possbility some of these specul dive
funds funded by the foreign currency reserves of newmly emerging countries. Part of the foreign
reerves accumulated through the export of resources may have flowed to the internationa commodity
markets, includi ng the sovereign fund route, and become a factor in resource price fluctuations’. Adding

® David Coady, Moataz El-said, Robert Gillingham, Kangni Kpodar, Paulo Medas, and David Newhouse
(2006), “The Magnitude and Distribution of Fud Subsidies : Evidence from Bolivia, Ghana, Jordan, Mali,
and Sri Lanka’, IMF Working Paper WP/06/247.

° For example, sovereign weath funds such as the Sabilization Fund of the Russian Federation, the Abu
Dhabi Invegment Authority, the Kuwait Invesment Authority, and the Qatar Investment Authority are able to
indude commodities in their portfolios and dso include hedge funds (Kenichi Takayasu (2008), Sovereign
Wealth Funds of Resource Exporting Countries (Pacific rim business information, RIM, 2008, Vol.8 No. 29
JRI).



to this demand factors and financid factors, supply factors including the movements of newly
emerging countries areincreasing i nfluence.

(Uneven distribution of supply)

The top three producers by volume of the world's main resources have over 50% share of many of
the resources (see Table 3-2-5). Notably in non ferrous metas such as rae metds, there is a strong
tendency toward uneven distribution, and production is concentrated in certain countries; e.g., China
acoounts for 97% of the world's production of rare earth metal s required i n the manufacture of advanced
magnets used in hybrid car motors, for example, and for 85% of the production of the tungsten used in
carbide tools, dso South Africa produces 71% of the platinum used in fud cells and as an automobile
exhaug catayst.

Table 3-2-5 Top resource production countries

Top 3 resource production countries (only iron ore 2005, others 2006) Togﬂlfirt:tal
10 Rare earths (1) China 97%] (2) India 2% (3) Mayasia 0.2% 99%
11 \Vanadium (1) SAfrica 40%] (2) Russia 30%| (3) China 28% 98%
12 Tungsten (1) China 85%| (2) Russia 6% | (3) Canada % 94%
13 Platinum (1) _S. Africa 71%]| (2) Russa 14% | (3) Canada % 88%
14 Indium (1) China 63%| (2) Japan 11%| (3) Canada 10% 84%
15 Molybdenum (1) Us 34%] (2) China 2% (3) Chile 22% 79%
9 L ead (1) China 31%| (2) Australia 2% (3) US 13% 67%
2 Coal (1) China 39%]| (2) US 19% | (3) India ™ 65%
16 Cobalt (1) Congo Republis  38%| (2) Zambia 15%] (3) Audralia 10% 63%
5 Iron ore (1) Brazil 22%]| (2) Audralia 20%| (3) China 1% 59%
4 Uranium (1) Canada 25%] (2) Austraia 19% | (3) Kazakhstan 13% 57%
8 Zinz (1) China 25%] (2) Audtralia 14%]| (3) Peru 12% 51%
7 Copper (1) Chile 35%]| (2) US 8% (3) Peru % 50%
17 Manganese (1) S. Africa 20%| (2) Brazil 15% | (3) Gabon 14% 49%
18 Nickd (1) Russia 21%| (2) Canada 15% ] (3) Audralia 12% 48%
6 Aluminum (1) _China 26%] (2) Russia 11% | (3) Canada ) 47%
3 Natural gas (1) Russia 21%| (2) US 19%| (3) Canada ™ 46%
1 Oil (1) Saudi Arabia 13%| (2) Russia 12% | (3) US 8% 33%

Note: Countries with more than 30% of global market share are shaded.
Source: BP "BP Stetisticd Review of World Energy”, World Nuclear Association Web site,
U.S.Geological Survey "Mineral Commdity Summaries 2007", "Minerals Y earbook."

(Resource development environment becomes more svere)

The environment for resource devdopment is becoming increasingy tough due to the heightened
awareness of resource country rights.

Nationa oil companiesown therights to 80% of the world'soil reserve. Thereis believedto belittle
possibility that Middle Eagtern countries, which are the main oil producers, will open those rights to
foreigninvestment.

Risng resource naionaism, such as the appearance of foreign capita restrictions on domestic
resource development, is making resource development by private firms diffi cult.

Al, aggressive resource developmert in Africa and Centra Asia by new emerging country
companies such as from China and India and the trend toward oligopolization through mergers of
reurce devdopment rdated companies is increasing international competition in resource



development.

[Column 27] Rare metdsimpact competitiveness of Japaneseindustry
Rare metds are a materid essentid inthe manufacture of hi gh value-added/hi gh function products.

Although there is no accepted internationa definition of what condtitutes a rare metd, the word is
generaly used to denote mineralsthat are rare on earth or that aretechnicdly or economicaly difficult
to extract. The Mining Industry Council defines 31 mineras (17 rare eath minera s are combined as
one minerd) limited to minerals with industria demand, demand that is expected to continue into the
future, and that are forecast to have new indugria demand based on technica innovation. Based onthe
various characteristics of rare meas such as tungsten, indium, cobdt, platinum and the rare eaths,
these minerd though included in wide range of productsin small quantities have extremdy i mportant
functions, and are used in a wide range of industries such as IT and automobil e, thus supporting the
competitiveness of Japanese industry (see Column 27 Figure 1).

Column Figure 27-1 Importance of rare meta's
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For example, the high performance motors essential in hybrid cars use rare eath magnets
(neodymium/iron/, boron magnets), and the secondary batteries use cobat, manganese, and nickd. ITO
(indium tin oxide) is used in the transparent e edrodes of LCD pands. Carbide tools, which indude
tunggen and othe minerds, are used in processng, cerium, a rare earth, is used as an LCD dass
grinding material, and zirconiumis used as in eectronic mateiads In the environmert/energy sedors,




platinum, palladium, and rhodum are used as automobile exhaust gas catdysts. Plainum isfinding use
as acadys in fue cdls, which are expedted to be introduced for usein low pollution vehicles. Inthe
steel industry, various rare metas are added to specidty steds, starting with stainless sted, that have
heat and corrosion redstance characteristics.

As there is no one accepted definition for rare metd, there is ds no single definition of market
scal e, however, accordingto areport™ compiled fromimport customs statistics on the market scae of
rare metd maeridsin digributionin Japan, the rare meta materiad market in 2007 is estimated at ¥3.3
trillion** (see Column27 Figure 2).

Column Figure 27-2 Digital industry market scale
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(Japan Center for Economic Research (foundation) (2008) "Resouce problems and global economic paradigm
shift" Chapter 3)

Source: Import customs statistics, Wataru | zumiya "Electronic materia kingdom of Japan counter atach” etc.

2. Measures in countries and regionsin the world
(1) Rising resource nationalism

There are signs of risng resource naionalism in resource rich courtries in the form of recent
changes to the country’s tax code restricting resource devd opment by foregn companies and resource

10 shigeo Nakamura (2008), “Demand-supply Structure and Price Trend for Rare Metd Resources—present
and outlook for rare metal market” Japan Center for Economic Research, 2008 “Resource Problem and
Global Economic Paradigm Shift” Chapter 3.

11 ¥3 3tn includes scrap ¥25bn and precious metds (¥844.6bn), not in line with Mining Industry Council rare
metal definition. This estimate only one andysis example extrapolated from import custom gatigics, and
may not indude recycled rare metal swithin Japan.



exports

(International trend of cartel)
o Organization of Petroleum Exporting Countries (OPEC)

The Organi zation of Petroleum Exporting Countries (OPEC)* accourts for more than half of the
world oil production*® and OPEC courtries has been ableto influence oil prices throughout the world
(see Figure 3-2-6). However, dnce the second oil shock, more oil is being produced outside of OPEC
and OPEC's share of goba oil production fell to less than 30% by 1985, which weakened OPEC's
internaiona influencefor some period.

But after the 1990's OPEC mantained the share of is roughly 40%, and since 2003, when oil prices
rose dramaticdly, the share has showed a further increasing trend. Due to the recent rise in prices, the
WTI price an internaiona price index for oil, has tended to reflect the movement in OPEC oil
production, and one possible outlook is that OPEC production trends will further impact globd oil
prices.

1bn bol Figure 3-2-6 Globd oil production volume and OPEC production ratio (%)
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2. OPEC was established in 1960 by the five countries of Iran, Irag, Kuwait, Saudi Arabia, and Venezuelafor
the purpose of 1) adjustment and unification of member country oil policies and deciding on the best means
for protecting the individual and overall profit of member countries, 2) establishing measures aimed at stable
price preservation in the internationd oil market, and 3) securing steady income for the benefit of producer
countries, efficient, economic and stable supply of oil to consumer countries, and securing a fair return on
capital in regard to investment in the petroleum industry. Indonesia, which became a net oil importer,
announced withdrawal from OPEC.

13 Calculated from production of 12 of the 13 current members, excluding Ecuador, which resigned in 1993
but aga n became a member in November 2007.



o Possbility of applying the concept of “ OPEC” inthefield of natural gas
There arerecent signsof edablishment of acartel for naturd gas
On 28 January 2007, Iran announced that it was prepared to cooperate with Russiain egablishing a
cartel regarding naturd gas'. In response, then President Putin indicated interest™ in a meeting with
journdists on 1 February 2007, which drew atention to the trend toward edablishing a natural gas
version of OPEC. Since the beginning of 2008, there have been negotidions aimed to setting up a
natural gas carte and attention has been drawn to the next meeting of the Gas Exporting Countries
Forum (scheduled for Moscow), which has been held six times 9 nce 2001.
However, even if a natural gas version of OPEC is edablished, the ahility to dominate the globa
maket islikelyto belimited because:
1) 74% of naturd gasis consumed within the producer nation, leaving only 26% for the international
market, which makesit difficult to establish aninternationa market, and
2) the marke dtructure is different from tha of oil in that mog contracts are long term and have
pricing formulae geared to each spedfic customer, which make production changes and pricing
flexibility difficult™®.

(Chinamoving rapidly to protect resources)

In the 11™ 5-year plan for 2006 to 2010, China has reveaded a plan to reinforce the protection of
resources such as rare earth minerds, tungsten, antimony in order to devdop the domestic mealurgy
industry and to promote applications in rare earth high technology. Based on this policy, China is
developing measures aimed a Srengtheni ng redrictionson the export of mineral resources, garting with
rare meals.

China, starting on 1 January 2004, abolished the refund of extra taxes on norferrous ores such as
many of the rare earth mineras. On 1 November 2006, China started to levy an export tax of a
maxi mum 15% on 110 items that included metds such as nickel and manganese, and on 1 Januay 2008,
raised both the range of items to be taxed and the tax rate on rare eath mineras from 10% to a
maxi mum of 25%, and from 5% to 10% onitems such as tungsten.

Chinais dso redtricting export volume through the use of an export permit system. In June 2007,
molybdenum, indium, rare eath mineds tungsten, and antimony were newly added to the lig of
minerd resourcesin thetrend to reducing the export framework.

There is dso an export permit system and an export customs regime for cod and cokes. In 2004,
China announced a “coa export dlocation managemernt law” in response to the domestic cod
supply-demand balance, and the law implemented on 1 July of the same year. The totd permitted
amourt of coal exportsfor both ordinary cod and raw materia coa wasreduced from 8,000t in 2004 to
5,300t in 2008. A 5% export tax was applied to raw maerid coa from 1 Novembea 2006 and the

Y ran's supreme leader, Ali Khamenei, proposed that Russia and Iran establish a cooperative structure
regarding gas because the two countries have half of the world's gas reserves.

5 Announced a a 1 February 2007 press corf erence that a gasversion of OPEC was of deepinterest.

18 Akira Ishii, Takayuki Nokami (2007), (Natural Gas Market: Gas version of OPEC concept—Effectiveness
of global naturd gas domindion?



refundsfor added taxeson export coa have been abolished.

(South Africa seeks to foster national industry)

South Africa, as wdl, isimplementing a value-added policy in the country through the promotion of
employment opportunity creation in the mining industry downstream sector and in 2006 announced a
law aimed a promoting vadue-added in diamonds and predous metas (gold, platinum). The country is
a0 drawing up alaw proposd on taxing certain royalty payments with regard to the sales of mining and
petrol eum resources.

(Changesin resource policies in other countriesand regions)

In recent years there have been changes in resource policies among many resource rich countries,
induding the strengthening of control over nationa resources and tightening control over trade in
resour ces.

K hazakhstan, in November 2007, revised its underground resource utili zation |aw. With this revision,
the activities of business users of underground resource deposits deemed strategicdly important by the
Khazakstan governmert can bring about fundamenta changes in Khazakstan's economic profit, and,
when nationa safety isthreatened, the government can apply for contract changes and additionsin order
to recovery economic profit. Furthermore, should the user of underground resources not respond to such
contract changes and additions, the authorities may unilateraly terminae such contract, check whether
the execution of the contract is suitable interms of naiona interest and security and, if not, refuse to
alow future execution of the contract.

Based on revisionsto the hydrocarbon law in 2006, the Ecuador government acauired 50% of excess
income gererated when the price of oil rise above the $24/bbl agreed upon by the government and the
petroleum companies, but in October 2007 a presidentid decree was dgned raising this to 99%,
changing the content of the contracts with the petroleum companies.

Indonesi g, in January 2007, prescribed a permit system for tin exports and set technical sandardsfor
exportabletin metd (tin purity 99.85%)".

(2) Movesof international companieson resources
(insufficient investment on the supply side could affect resource prices)

Insuffident investment on the supply sSde is dso having an effect on resource prices. Insuffident
investment is thought to be dueto the loss of incentives for both the resource countries and the resource
related companies. Firg, the recent risein resource prices raises short-term income for these countries.
As any aggressve development would lower the price of resources, resource rich countries have
dedining incentiveto seek new development, and with rising resource nationaism the rel ease of mining
concession is suppressed and favorable projects are not released to overseas companies which include
multinaiona oil and gas companies (the so-cdled mgors). The result is a dfficult environment for
development using foreign capital. In this way, it is possible for there to be insufficient resource

7« Commerce mi nistry regulation regardi ng tin export redtriction No. 04/M-D AG/PER/1/2007"



investment even though resource pricesarehigh.

Resource related companies dso face the problems of dfficult access to quality resources and
insuffid ent workers. Thus, there is a tendency for resource companiesto direct investment funds to non
development rd ated investments such as busi ness other than new energy development and the M& A of
other compani es with i nsufficient i nvestment in resource development astheresuilt.

These factors suggest there may not be sufficient investment in resource development even if rapidly
risng demand in new emerging courtries drives up resource prices, and supply insufficiency may
continue.

As a matter of fact, inthe USinthe1990's, when oil prices sumped, the dedine of investment in oil
fidds andthe dedine of inflow of new workers into the resource sector is said to be one factor inthe
current dump in new oil field development. Snce 1984, US refining capacity has been less than the
demand, but in recent years, refiner operating capecity has generaly been a 90%, and refining spare
capacity has continued to be dearth (seeFigure 3-2-7).

Figure 3-2-7 U.S. petroleum refining spare capacity

10,000 bbl/day %
2,100 100
R Petroleum demand (left scale)
[ Refining capecity (left scale)
—&— Refining operating ratio (right scale)
1,900 90
1,700 H 80
1,500 70
1,300 60
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006
Source: BP (2007), "BP Statistica Review of World Energy June 2007" (Year)

(Increase in resource development in new regions)

There are companiestha are carrying out new resource development as recent prices rise, includng
the compani esin newly emerging countries(see Tabl e 3-2-8).

The overseas countries and regions that multinaional oil and gas companies are be ng expanded to
aress that were not under devdopment before as Africa. Further, in recent years not only companies
from developed countries but dso Chinese and Maaysian companies, as well asthe resource compani es
from newly emerging countries are moving into Africa.

Chinese companies, in particular, ae expanding their oil, gas and mining exploraions across the
world, including Africa and Centrd America (see Figure 3-2-9 and 3-2-10). This indicates that the



world' sresource rdated companies are aggressively developing new resources having rise inhigh prices.

Table 3-2-8 Deved opment of main mineral resources since January 2008 (new reports)

Main large-scale projectsin progress of mining devlieopment

Production

Country Project — Content
Development by Ivanhoe Mines RioRinto. Resource vol ume approx. 1.3br/t (copperl.13%, gold
M ongol Oyu Tolgoi 2010 0.24g/t). Difficulties in concluding development agreement with M ongol government and delays
expected.
[Pakistan RekoDig 2011 Development by Antofagata  Barrick Gold, reserves 730mnv/t(copper 0.64%, gold 0.39g/t).
Phili ppines Tampakan 2012 Copper mine being promoted by Xgraa, reserves 2bn/t (copper 0.57%, gold 0.23g/t)
. Large scale project in which Xstrata has 70% stake, FS completed. Reserves 380mr/t (copper
Chile El Morro 2008 0.65%, gold 0.58 g/t).
GabrieMistral 2008 China's Minmetals negoti ating entry at copper mine being developd by CODEL CO. Reserves
(former Gaby) goprox. 600mn/t (copper 0.41%).
Esperanza 2010 Copper mine being devel oped by Antofagasta with capital parti cpation from M arubeni. Recoverabl €
=P volume 480mn/t, copper concentrate annual production 700,000t.
Caserones 2011 Copper mine bei ng deve oped by Pan Pacific Copper, FSincluding pilot tests, underway.
Chile/Argentina JPascual ama 2010 Gold deposts crossing national borders, bei ng deved oped by BarrickGold.
. Copper mine being devel oped by Xstrata. Reserves gpprox. 200mr/t (copper 0.65%, molybdenum
Argentina Bl Pachon 2009 |0 5206), annual production 100,000t.
AguaRica 2011 Copper mine be ng deved oped by NorthernOrion. Reserves 1bn/t (copper 0.58%, gold 0.23g/t)
Peru Rio Blanco 2011 Copper mine purchased by China's Zijing Group for development. Reserves 1.3br/t (copper0.57%,
molybdenum 0.02%).
Copper mine being devel oped by China Aluminum Co. Reserves 1.3bn/t (copper 0.53%,
Totomocho 2011 molybdenum 0.02%).
Michiquillay undecided |Anglo American bought at auction for $400mn. Reserves 544mn/t (copper 0.69%, gold 0.1 - 0.5g/t).
Brazil SantaRita 2009 Nickel mine being developed by Mirabe aNickd, annuad production 18,500t, expanding to 25,000t/
by 2010
OncaPuma 2009 Nickel mine being developed by VALE, construction cost $1.2bn, annual production 58,000t
BarroAlto 2010 Nickel mine being developed by AngloAmerican, congruction cost $1bn, annual production
36,000t.
Saobo 2010 Copper mine being deve oped by VALE., reserves 700mn/t (copper 0.86%, gold 0.52g/t).
Cristaino 2011 Copper mine being devel oped by VALE., reserves 250mn/t (copper 0.7%, gold 0.15g/t).
Copper mine being devel oped by TeckCominco NovaGold, continued development under sudy.
Canzea GaloreCreek 2009 Increase in environment costs could be above development cost of $5bn.
U.S. Resol uti on Copper| 2012 Copper mine being deve oped by Rio Tinto, reserves 1.3bn/t (copper 1.5%).
Nickel mine being developed by Canada, K orean companies and Sumitomo Corp, sceheduled
Madagascar  |Ambatovy 2010 | ynual nickel production 60,000t, cobalt 5,000k,
New Caledonia lcoro 2009 Nickel mine under construction by VALE and Sumitomo Metal & Mining, annual nickel production|
60,000t
Ausralia Ravensthorpe 2009 Nickel mine being developed by BHP Billiton, construction cost $2.2bn, full annud production of

50,000t/ by 2010.

Source JOGM EC Web site, "Metal Mining I nformation News Flash."



Figure 3-2-9 Overseas operations of Chinese Oil and Gas Companies (2005)

Note: UNCTAD in "WIR2007" shows the countries wherethe top 3 Chinese oil and gas companies have overseas operations
Source: UNCTAD (2007) "WIR2007. "

Figure 3-2-10 Main areas of activities by the main Chinese minera exploration companies (2005)

Source: Natsumi Kamiya (2007), "China’s Resource Strategy”

(Oligopolization in the mineral resource market)
The top mining companies in the world ae expanding their share of produdion in many meta



resources and the trend toward oli gopoli zation is ga ning strength (see Figure 3-2-11) 8.

(%) Figure 3-2-11 Oligopolization anong main non-ferrous metal production companies (1995 and 2006)

With many resources, top metal production companies expand production share
= greater oligopolization among supply companies

1995 2006 1995 2006 1995 2006 1995 2006 1995 2006 1995 2006 1995 2006

Iron ore Bauxite Copper ore Zinc ore Lead ore Nickel ore Gold ore

Source: JOGM EC (2008), " Trend in resource mgors 2007."

(Reorganization of companies)

The minera resource market in recent years has been characterized by reorganization amongst
mining rel aed compani es.

Since 2000, mergers and acquisitions between the main mining companies has pushed the scale of
these companies in terms of sdes, profits, and market capitali zation well above Japan's own mining
companies (see Figure 3-2-12 and 3-2-13). On 22 January, it was reported that Vde was studying the
possibility of buying Xstrata, and BHP Billiton delivered an officid buy out proposa on 6 February to
Rio Tinto™. If BHP Billiton succeeds in the buyout, the company will have 14% of the world'siron ore
production (marine shipment basis 39%), 13% of the copper ore production, and 22% of bauxite
production, making BHP Billiton a massive company by sdes wdl ahead of the number 2 and other
companies.

Oligopolization of minera resource development companies, which are upstream in the resource
value chain, islikdy to incresse price negotiaion power over downstream companiesin a marke of
expand ng consumption. This trend requires careful monitoring a Japan is a resource importer and
concertration in upstream companies could put pressureon the earningsof Japanese companies.

18 |n iron ore, in paticular, the top three companies account for roughly 70% of marine shipment volume
with CVRD (name changes to VALE in November 2007) at 33%, Rio Tinto at 23%, and BHP Billiton at
16% .

1% The buyout scaleis believed to be massive with Vale paying $90bn for Xstrata and BHP Billiton paying
$150bn for Rio Tinto. Attention has be directed toward CHINALCO, a China state company, and ALCOA
(UD+9) acquiring al12% stake inthe London market in Rio Tinto.



Figure 3-2-12 Domestic/overseas ratio of main resource companies (sa es, earnings, margin (2006))
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(3) Insufficient transportation infrastructure in Some resource countries becoming apparent

In recent years, insufficient transportation infrastructure, such as railroads and port fecilities, has
suppressedinternationd resource distribution volume, &fecting resource prices.

Australia, which provides Japan with roughly 60% of its cod, isfacing demurrage problems as ships
line up to load cod inthe main harbors of cod producers and exporters New South Wales (NSW) and



Queendand. This is tightening the suppy-demand ba ance as Asian countries, such as China and India,
increase their coa consumption, and Audrdia, a country with relative production spare capeacity is
flooded with orders, leading to the signing of export contracts above infrastructure transportaion
capacity. The New Cadle Harbor in NSW, a representative coa exporting harbor, had as many as 70
shipsin demurragein mid 2007 (demurrage period around one morth). Although the number of shipsin
demurrage dedined to roughly half after 9x months, the fluctuation in shipsin demurrage continues,
indi cating that transportation infrastructureis in no way suffi cient.

The impact on Japan has been an increase in additiond costs as aresult of buying higher priced spot
contracts for cod from other countries to compensate for insuffident cod stocks due to the delayed
ariva of Audrdian cod attributable to its delayed departure. Other increases in the cost of cod
procurement, placing pressure on company operaions, include rising marine freght rates due to a
dedine in the number of ships actualy operaing around the world, and users being burdened with
demurrage costs.

The Audrdian federd government and the related gate governments are aware of the seriousness of
the problem and are pouring efforts into improving infrastructure, but reinforcement to establish
sufficient infrastructure will take time and will require monitoring.

3. Measures taken by Japan regarding the resource problem
(1) Measuresto stabilize the oil market

As was stated earlier, the rise in oil pricesis starting to make serious &fect on the global economy
and the non-oil producing developed countries, demanding a response from the internationa sod ety.
Japan has taken a leading role regardng this problem, and Economic, Trade and Indugsry Minister
Amari has spoken of the necessity of joint action regarding high oil prices a the bilateral meeting with
oil producing countries and at various international energy meetings, such asinthe January 2008 Davos
Conference and the Rome meeting of the International Energy Forum (IEF) in April. Measures on the
financia side include geps such as proofing funds from Japan to the IEA and geps aimed & improving
the transparency of markets, such as establishing a place for discussions between finance and energy
specidists. There have been concrete steps taken to improve transparency such asthe end May USthe
Commodity Futures Trading Committee (CFTC) announcement of reinforced monitoring amed at
improvi ng energy market transparency.

In June the 5 enargy ministers’ meeting and the G8+China, India and Korean energy minigers
meseting were heldin Aomori, Japan. As well as sharing a feeling of crisis regarding high oil prices, the
countries agreed on measures aimed a improving market transparency, strengthening producion by
promoting developmert investment in order to stahilize the oil market, and i mproving fundamentals by
promoting the spread of energy consearvation and new energy. At the Toyako summit in July, it was
agreedto pushinternationd cooperation amed at these measures and striveto stabilize the oil market.

(2) Japanese companies must aggressively develop resources both domestically and internationally
and secure resource intreds



As dated earlier, amidst the rising tendency toward supply reduction®, the utilization of Japan's
technica skills and finanda power in acive development invesment is positively contributing to
increas ng demand.

Recently, Japanese compani es have been aggressively devdoping resources oversess as seen in the
series of acquidtion between end 2007 and 2008 by Nippon Oil Explordion Ltd. S.E. in Asian countries
such as Thailand and Mdaysia. While there is some devdopment in African countries such as
Madagascar by Japanese companies, most of the activity is concentrated in the Padfic rim region (see
Figure 3-2-14 and 3-2-15).

Figure 3-2-14 Overseas operations of Japanese oil and gas compani es (2005)
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Note: UNCTAD in "WIR2007" shows the countries where the 1 Japanese oil and gas company have overseas operations
Source: UNCTAD (2007), "WIR2007. "

% Reduced investment and risi ng resource nationalism, and oligopolization amongst resource deve opment
compani esamidst rising prices.



Figure 3-2-15 Main areas of activitiesby the main Japanese mineral exploration compani es (March 2005)

Source: JOGMEC data.

With resource demandsin newly emerging countries, as China, are forecasted to rise, it is important
to support Japanese resource companies’ active resource development activitiesin a variety of regions,
induding Africa, inorder to secure stabl e supply.

Deposits of methane hydrate™, which is expected to become a next generation fud, have been
corfirmed under the deep waters in areas near Japan®. Excavation technologies for methane hydrate
have been the bottle neck, but in March 2008, JOGMEC was auccessful in consecutively produce
methane gas from methane hydratefirst in the world, using a reduced pressure method® in tests
conducted in Canada. If methane hydrate can be made commercidly viable, Japan, which has limited
rechargeabl e resources should be able to improve its resource sdf sufficiency. It is important for
Japanese compani esto developthese kinds of aternative resources.

(3) Government support aimed at encouraging Japanese companiesto advance overseas

However, in many cases, overseas resource acqui sition requires more money than inother bus nesses,
and because resources are located in regions of high geopoliticd risk?®* andinvolve excavation risk, the
risks are higher than other busi nesses.

2L Methane hydrate is asolid material that ties methane gas with water, and is difficult to make flow as can
be donewith oail.

2 For example it is edimaed the volume of primitive resource volume locaed in the eastern pat of the
South Seatrough inthe Pacific Oceanis around 40tn cubic feet.

3 By reduding shaft pressure, solid methane hydrate is broken down, generating methane gas.

2+ Acquiring exploration rights does not guarantee resources can be obtained.



Thus, the government is supporting resource development by Japanese companies through adive
dipomacy with resource rich countries, through steps to building afavorable cooperative rel aionship,
andthrough tie ups with various organi zations such as JOGMEC, NEDO, JBIC, and NEXI.

(Building a multifaceted cooperative relationship based on strategic resour ce diplomacy)

It is important in supporting companies to build afavorable cooperétive rdationship with resource
countries in order to reduce the investment risk of Japanese companies. The cooperétive rel ationships
established between Japan and these resource countries consisted of development cooperation centered
on the value chain in resources such as oil and gas as oil development cooperation, fostering of
petrochemical rel ated indudtries, and plant condruction. However, due to recent high resource prices, the
resource rich countries, which have acquired large funds, have devdoped not only the ahility to develop
resources without fundng from Japan, but started to seek sustanable growth without being dependent
on resources to advance from a monoculture economy.

Thus, in building a cooperdive re aionship with these resource countries, Japan is seeking not only
to smply secure resources centered on resource development but dso to estaldish a multifaceted
cooperétive relationship that includes favorable cooperative rdationship through industry-government
support inresponseto the needs of those countries, industrid cooperationinclud ng bil atera investment,
and cooperation in energy conservation and new energy technologies.

Japan is a@ming at grengthening a comprehensi ve rd ationshi p through the EPA and FTA and through
bilaterd investment agreements to promote smooth economic activity and cooperationin a wide range
of fieds that include energy, and to improve the business environment in a way that promotes
investment by Japanese compani es.

However, there are differences amongg the resource courtries and there can be little prospect of
success if the steps taken are not in response to that country’s characterigics and dituation. It is
important to respond in a manner that matches the development stage of that country.

(Building a cooperative relationship with African countries)

Many countriesin Africa lack the finance and technology requiredto develop resources and, inthis
case, Japan is caled upon for the plant and equipment investment required to carry out exploration,
development and production. The following shows Japan's resource diplomacy with the African
countries, South Africa and Botswana as exampl es of cooperative rd ationships®.

o Multifaceted cooperative relationship with South Africa and Botswana

South Africais the world' s richest resource and resource producer country in rare metals, such as
plainum and manganese, while China, which has an extremely uneven distribution of rare earths having
roughly 90% of the world's supply, are expected to become a new supply source. Countries such as
Botswana in the southern region of Africa are expected to have rechargeabl e resources such as rare
meas but exploraion is gill inauffident. Through strategic mutualy beneficid rdationships with

? The South Africa Development Community is headquartered in Botswana.



countries that have resources but have not sufficiently explored these resources, it is possible for Japan,
whi ch has advanced resource utilization technology, to contribute to the economi c development of these
African countries and to secure a stable resource supply for Japan. In Novembe 2007, Economy, Trade
and Industry Minister Amari visited South Africa and Botswana Japan is building a multifaceted
cooperdtive relationship with South Africa, in paticular, through cooperation in the mining of rare
metals as well as through cooperationin the energy conservaion® and nuclear power sectors.

(Building cooperativerelationships in Central Asia)

Compared to Africa, the economiesinthe Central Asiaregon are expanding and geopolitical risks
aerdativdy low. Resources dso bring an inflow of foreign funds and the countries are financialy
wealthy compared to Africa. It is importart in the relaion with these countries not only to the supply
technology for mine development butto cooperate to utilize their resources. Also, the central Asiaregon
isrich in depodts of the uranium, required for nuclear power generation and with gobd nuclear power
generation expanding and with the growi ng demand for uranium, it isimportant for Japan to form strong
reationships in the regon. The following shows Japan's resource diplomacy with the Centrd Asian
countries of Kazakhstan and U zbekistan as exampl es of cooperdiverd aionships.

o Cooperative relationship with Kazakhstan

Kazakhstan has the second largest uranium reserves in the world. Then Prime Miniger Koizumi
vidted Kazakhstan in August 2006 and reached a broad agreement on nudear power cooperdion & a
mesti ng with the Kazakhstan head of state.

In April 2007, upon the conclusion of an additiona protocol with Kazakhstan, then Foreign Affairs
Minister dso announced the start of Nippon-Kazakhstan nuclear power cooperation negotiations. Also
in April of the same year, Economy, Trade and Industry Minister Amari led alarge-scale mission totding
150 members including the heads of government organizations such as NEXI, and the nuclear power
industry (trading houses, power companies, nuclear power manufacturers) to Kazakhstan. On this
occasion, agreement was reached and signed on 24 detailed cooperation projects in uranium resource
development, nuclear fuel processing and nuclear reactor support. With this series of agreements Japan
secured therights of 30-40% of Japan’stotd uranium needs. Thisisone example of resource diplomacy
in which Japan' s advanced technology in nucl ear fuel processing and nucl ear reactor plant was used.

o Cooperative agreements with Uzbekigan

Uzbekistan ranks 10" in global uranium reserves. Then Prime Minister Koizumi visted Uzbekistan
in August 2006 and reached an agreement in a head of state meeting on the prospects for uranium trade
and development.

In April 2007, Economy, Trade and Indugry Miniser Amari visited Uzbekigan and reached an
agreement on cooperation in minera resources, as uranium, and in the oil and netural gas sectors. Based
on a memorandum between JOGMEC and the Uzbekistan Geologicd Mine Nationa Resource

%6 Expertsfrom the Energy Conservation Center (foundation) are being seconded to South Africa



Committee, cooperation was agreed upon in various secors such as mutual cooperaionin the four areas
of joint exploraion of Uzbeki minerd resourceswhich are gudy of partici pation by Japanese compani es
in exploration and developmert, exchange of information on resources and exploraion technology and
traning of personnd. Also, exploraionin Uzbekistan and production cooperation, technical cooperaion
regarding oil and natura gas industries, and acceptance by Japan of trainees through JOGMEC were
agreedbased on a memorandum between Uzbeki stan and JOGMEC.

(Building cooperativerelationship in GCC region)

With oountries tha have achieved a certain level of economic growth through the acquisition of
foreign currency based by naturd resources and have expanded nationd wedlth, it is more important to
build a multifaceted cooperative rdationship, rathe than a single-layer foreign diplomacy centered on
resource development cooperation through measures such as industrial policy support in response to the
needs of resource countries, industrid cooperation involving bilatera investment and energy
cooperation based on energy conservation and new energy technology. The following are examples of
Japan’ sresource diplomacy with Saudi Aralia and the United Arab Emirates (UAE).

o Cooperative relationship with Saudi Arabia

Saudi Arabia with a population of over 23 million of which 50% is under the age of 24 has a
reativdy high unempoyment rate of 9.1%, which cals for fostering industries that will increase
employment. In visitsto Saudi Arabiain April and May of 2007, then Prime Minister Abe and Economic,
Trade and Industry Minister Amari agreed on establishing an industria cooperaion framework between
thetwo countries and on cooperation in promoting a nationa industry duster concept for the purpose of
fogering manufacturing industries in automobiles and components consumer goods, meta processi ng,
construction materias and packaging. As well as holding multiple meetings between the taskforces of
the two countries and the estaldishment of a framework for promoting investment in Saud Arabia by
Japanese manuf acturing companies a multi-layer rel ationship has been built for providing policy know
how based on the request of Saudi Arabiaregarding the fostering of small and medum companies, the
continuation of industria personnd cooperation in the fidds of cars and plastics, and new indugria
personnel cooperationin fid dsof d ectroni cs and home appliances.

o Building a multifaceted cooperating relationswith United Arab Emirates

Strengthening the relationship with the UAE has clearly been important in view of the upstream oil
rights Japan has had inthe UAE from in the past. At the time of the officia visit to Japan by the Abu
Dhabi prince in November 2007 atota of eight cooperative agreements were drawn up and announced
in a broad range of economic fieldsincluding not only energy but aso inthefields of small and medum
enterprises and finance. At thetime of Economic, Trade and Industry Minister Amari’s visit in January
2008, a memorandum was conduded for specifyingjoint investment projects in Asiabetween NEX| and
Mubada a Developmert. By the request of Abu Dhabi sde, broad ranging proposals were made such as
cooperation between universiti es of the two countries, medica cooperation including thetrainingof Abu
Dhabi doctors and the hol ding of seminarson the promotionof bilaterd investment.



o Economic tie ups with GCC countries

In order to strengthen the economic ties with GCC countries, Japan is negotiaing a FTA with the
GCCC oveadl and a hilateral invesment agreement with Saudi Arabia. Preparations are being made for
negoti ding a bilaterd invesment agreement with Qatar.

On the requests of both Japanese indugtry and the GCC, the FTA negoatiations had begun with the
announcement of ajoint communiqué by then Prime Miniser Koizumi and Saudi Arabia Prince Sultan
in April 2006. Negotiaions have been ongoing since September 2006 and are amed at strengthening a
broad range of economic reationships in both countries such as liberdization of trade in goods and
services. In order to expand the invegment by Japanese companies that the GCC countries requests,
negotiaions with Saud Arabiaon a bilatera investment agreement were advanced and preparations for
such negoti ations were made with Qatar.

(Exploration and development support through private sector tie ups)

As was dated earlier, thee are geopolitica risks and exploration risks inherent in resource
development, making businessrisk higher thanin other businesses.

In regard to provid ng surveys, analysis and results of relatively high risk geologicd structures, the
Japanese government has contri buted to reducing the exploration risk through ODA activities and joint
impl ementation with JOGMEC and NEDO.

Al, the government has taken steps aimed & economic support and geopoliticd risk reduction
though JBIC and NEXI%.

(4) Contribution through recycling and alter native technologies
(Recycling of mineral resources)

Minerd resources are recoverable and reusable resources. Recycling of mineral resources is also
important from the standpoint of gable supply of resources that supply redrictions. Japan is recycling
gold, dlver, copper and palladium using existing refining facilities and technologies. Also, For rare
meadls, the process waste generated in the manufacture of products tha use rare metds is being
recycled.

Used products that incorporate rare resources like rare metds can be considered as a vauable
domestic resource. However, even if there are resources within the country, if a system for the stable
collection and recovery of the resource does not exi<, there will be no progress in recycling. For this
reason, in order to encourage recycling, it isimportant to first devdop the recycling technology and to
establish the systems for greater stabilization in obtaining the recycling raw material. In the four years
between 2007 and 2010, The Ministry of Economy, Trade and Industry is developing rare meta
recovery technologies a private compani es and uni versiti es by way of aid to JOGMEC.

Further, in order to secure a stable supply of the whole world s resources it is necessary for the

" Trade insurance, undertaken by NEXI, covers risks such as wars and foreign exchange restrictions that
private sector insurance companies are unabl eto cover.



minerd resource recycling measures to be taken globdly. Japan hastoplevd metal recycling technology.
There are d SO companies in Japan that are recycling resources overseas, and such moves are expected to

expand.

(Contribution from other reduction in mineral resources, development of alternative materials,
and other measures)

Measures a@med at deding with the supply risk of rare metas include theuse of thelateg technology
such as nanotechnology to reduce the volume of meta used and the development of new material s with
similar, or even more advanced functions. The Ministry of Economy, Trade and Industry began a proj ect,
using subsidiesto NEDO, as a part of afive-year plan between 2007 and 2011 that aimed to reducethe
quantity of rare metals used and to develop aternaive materids through tie ups with universities and
independent government corporations, such as the Nationa Institute of Advanced Industrial Science and
Technology, and private companies The purpose of the project isto develop the standard of technology
to acommercidly viad e level within five year for three minerds, indium, which isused intransparent
eectrodes for LCD pand's, dysprosium, an additive in rare earth magnet manufacturing, and tunggen,
used in carbide tools. Japan is aso developing i nnovati ve technology such as the use of hydrogen as a
patid dternative to cokesin seel making. This technology is a part of the technica developmert in
Cool Earth 50 discussed in Section 1 of this chapter. This technology is expected to reduce carbon
dioxide emissions and the volume of cokesusedin sed manufacturing.

It is important for the effident use of the whole world s rare metd s and for easing globd supply
redrictionsto develop these kinds of technology and to spread the eff ective use of the world's resources.

(5) Social systemsfor resource conservation

As dtated earlier, in order to create a resource conservation society, it is important to devdop and
spread advanced technology as well as to build socia systems to redize this. Japan has built up such
sysems based on past experience and is called onto demonstrate globa leadership in seeking further
advancement inthe 3Rs (reduce, reuse, recycle) fromalifecycle point of view.

In recent years, foreign countries, such as China, have been following Japan's footsepsin sudying
and building recyding systems. It is dso important for these countries to support the construction of
recycling systems by buildng the kind of used produc recovery systems found in Japan, and through
cooperation in the know how involved in setting up the fadlities and recycling plant, the separation of
waste goods, and the technology i nvol ved in breaking downused produds.

The Ministry of Economy, Trade and Industry is advandng an environment cortrol acoourting
sydgem known as “materid flow cost acocournting” for the efficient use of resources in the product
manufacturing stage. Materiad flow cog acoounting is a method for measuring the flow and stock of raw
maerids and energy in physica units (weight, capecity and volume) within an organization and
appraisng thar manufacturing cost (in currency), and by making the cost of waste visible to
simultaneoudy suppress the quantity of resources used and improve productivity. In November 2007,
Japan proposed making this accounting method a new work category for the TC207 (environment
management) of the Internationa Standard Organization (1SO), and in March 2008 the 1SO officidly



began drawing up an internationa standard. Japan, in this way, contributed internationdly to the spread
of thisaccounting method and the more eff ective use of resources.

In order to maximize the impact of these measures, it will be effective to gain greate familiaity
with suppressing resource consumption not only at the company level but also in the many companies
that make up asupply chain from product design companies to component supply. Thus, it is important
promote ti eups between supply chan companies.

(6) Consumer nation tie ups in resource stockpiling

For a country such as Japan, which is almost entirely dependent on the supply of resources from
overseas, the stockpiling of resources isimportant dueto the possibility of supply reductionsand cut offs
due to geopolitical risks. Japan currently is stockpiling oil, natura gas, and rare metalsin the event of
short-term supply disruptions.

With the expected expansion in resource consumption in Asia, it will become important for Japan to
cooperate and support steps aimed at ranforcing petroleum stockpiling in the other courtriesin the Asia
regon to ensurethe safety of energy supply.



