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Recent Business by Japanese Companies in Russia (1)

NISSAN MOTOR C(;.,Ltd. - yIEE
@ Automobile T Ll sEnIRg
manufacturing plant 2

; e burg

ASAHI BREWERIES, Ltd.
@ Beer production / Sale

MITSUBISHI CORPORATION. *
JX Nippon Oil& Energy Corporation

TOYOTA MOTOR CORPORATION. |

@ Automobile manufacturing plant Hitachi Construction

Machinery Co., Ltd.

TOSHIBA CORPORATION. /7 | #Production
@ Design, manufacture, ‘
sales and marketing of SrEF

power transformers

Tvyer

015 = St

ENZaR
P2
222

I N o Vv,
e no9FA 0
Q - Maunas JI =
Kaliningrad
-SZF

)
ASh=i
KIRIN BREWERY Co, Ltd.
License production / Sale ||~

@ Emissions trading
by associated gas treatment

(Nenetskii)

o—j
TAKEDA PHARMACEUTICAL Co, Lt
@ Pharmaceutical
manufacturing facility

KOMATSU Ltd.
@ Construction Machinery

-
MoscoWezn

LY E =

ASAHI GLASS Co.,Ltd.
@ Glass making factor

MITSUBISHI MOTORS
CORPORATION.

@ Automobile
manufacturing plant

UNIQLO Co., Ltd.
@ 2stores(in Moscow)

Mitsubishi Fuso Truck
and Bus Corporation.
@ Trucks production

izhny Novgarod
1ISUZU MOTORS Ltd.
® Trucks production

257 9 and sales
. *17
YOKOHAMA RUBBER Co, Ltd|f*s* .
@Tire factory S pes {=-| UNICHARM CORPORATION. SOJITZ CORPORATION.
Frhz M 4544 04 ®Disposable diaper HoR - ¥ MITSUBISHI HEAVY INDUSTRIES, Ltd.
A0NF7__ ?,::.__ = [ /| ®Received order for large-
g O AR N AN T —=o o k347 scale urea fertilizer plant construction
X ) y=2¢c o L’
’JIOI:)\‘;:E:ZNAI'ESUI\(‘:GI;n / MITSUBISHI CORPORATION - 18 |
P MITSUBISHI HEAVY INDUSTRIES, Ltd. [k 327" DAIDO METAL
A @ Received order for gas turbine \. Co.ltd TRAD Co.Ltd.
L] L e Krasnodar 7 [l Automobile
~=11.2012 FALAE 1 2 008 - ETREL cioccie Tale Adles. Boch #Automobile parts factory
7 s gt a7 ERES ool el Teiesia Se= parts factory
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Recent Business by Japanese Companies in Russia (2)

11.2012

MARUBENI CORPORATION.
@ Received order for pulp factory|

HOKKAIDO BANK,, Ltd.
@ Improving farming techniques

SOJITZ CORPORATION .
@ Wood-processing firm

NOMURA RESEARCH INSTITUTE, Ltd.

@ Development concept of
special economic zone

(Krasnoyarsk)
MAZDA MOTOR CORPORATION.
4@ Automobile manufacturing plant
MITSUI & CO., Ltd.
@ Toyota automobile assembly plants
Irkutsk 7

SUMITOMO CORPORATION.
@ Capital participation to

@ related to APEC ¢

MARUBENI METALS CORPORATION. - y
J—power SYSTEMS CORPORATION.

@ Marine cable project ’
SOJITZ CORPORATION .*
KAWASAKI HEAVY INDUSTRIES, Ltd.

@ Additional Gas Turbine Generator
in the APEC Summit Site \

L m 11
ITOCHU CORPORATION .-
IHI Corporation
@ Material supply to bridge construction

KOMATSU, Ltd.

to promote human resource development

@ Agreement with Far Eastern Federal University
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wood-processing firm AH="

Sovetskaya Gavan

Khabarovsk

LT
&
=
NTT COMMUNICATONS —
CORPORATION. -
oL } KDDI CORPORATION .
VlaalVOStOk @ Submarine optical cablg s |
L MBS =5 v A, 018 ieevenin, o Tae. Ozonme. s usc. zoveny - [N
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Changes in trade balance and current account balance

13

=== Trade Balance

11
5 o Current Account Balance /\ /—/ \

7 A

Current account surplus
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Trade deficit
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Triyen) was

the worst in
the history
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;\Feln:rmr m:mgﬂmn of | 1.8 m/sec Weight 19.0kg
:L':::u:ﬂﬂdtv at rated 12 m/sec Open-Circuit Voltage |61V
Rated Speed 200min-1(rpm) Short-Circuit Current | 5.67A
Rated Output 300W Optimum Operating 49V
Solar Power Rated Output 100W Voltage
Generation Optimum Operating 5.10A
LED Lighting System | Consumed Power 80W Current
Pole Overall height about10m Withstand Voltage 1000V DC
gi?,jj';:"f;,f,‘;f Power Tolerance 0%=+3%
Blade Length 2.0m Module Efficiency 14.8%
Windth 0.3m Size 1580x1068x40
Diameter 1.8m Solar Cells 125x125 (Monocrystalline)
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Special Feature: The Fifth Japan-Russia Energy and
Environment Dialogue in Niigata

Dates: Thursday 22 and Friday 23 November 2012
Venue: Snow Hall, 2nd Floor, Toki Messe
Organizers: Niigata Prefecture, City of Niigata, Economic Research Institute for Northeast Asia (ERINA)

Sponsors:  Ministry of Foreign Affairs; Ministry of Economy, Trade and Industry; Embassy of the Russian Federation in
Japan; Japan Oil, Gas and Metals National Corporation; Japan External Trade Organization (JETRO); The
Institute of Energy Economics, Japan; Japan Coal Energy Center; Japan Association for Trade with Russia &
NIS; Nippon Keidanren; Japan Bank for International Cooperation; Petroleum Association of Japan; Northeast
Asia Natural Gas Development and Utilization Research Group; Federation of the Chambers of Commerce &
Industry of Niigata Prefecture; Niigata Association of Corporate Executives; The Niigata Nippo; Niigata Bureau,
The Mainichi Newspapers; Niigata Bureau, The Yomiuri Shimbun; Niigata Bureau, The Sankei Shimbun; Niigata
General Bureau, Asahi Shimbun; Niigata Bureau, Kyodo News; Niigata Bureau, Jiji Press, Ltd.; Niigata Bureau,
Nihon Keizai Shimbun; Niigata Station, Japan Broadcasting Corporation (NHK); Broadcasting System of Niigata,
Inc. (BSN); Niigata Sogo Television (NST); Television Niigata Network Co., Ltd. (TeNY); The (UX) Niigata

Television Network 21

Program
( Japan's New Energy Policy and Japan-Russia Energy Cooperation )
Thursday 22 November 2012
Opening Addresses (15:00-15:15)
[zumIDA, Hirohiko Governor of Niigata Prefecture
TSUKADA, Keisuke Vice Mayor, City of Niigata
SERGEYEV, Mikhail Acting Consul-General of the Russian Federation in Niigata
Keynote Addresses (15:15-17:30)
HIKIHARA, Takeshi Deputy Director-General, European Affairs Bureau, Ministry of Foreign Affairs
YASENEV, Sergey Head, Section for Economic Relations with Japan, Third Asia Department, Ministry of

Foreign Affairs of the Russian Federation

MATSUYAMA, Yasuhiro Director, Petroleum and Natural Gas Division, Agency for Natural Resources and
Energy, Ministry of Economy, Trade and Industry

Kovyama, Ken Chief Economist, Managing Director, The Institute of Energy Economics, Japan

*Chair: NozAKI, Shigeru Member of the Board of Directors, ERINA
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Friday 23 November 2012

Session 1: Cooperation in the Gas Sector (10:00-12:00)

TimMosHILOV, Viktor Head, East-Oriented Project Coordination Directorate, Gazprom

(Read on his behalf by: YASENEV, Sergey)

NAKAJIMA, Toshiaki General Manager, Corporate Strategy Department, Japan Petroleum Exploration Co.,
Ltd.

ARAI, Hirofumi Senior Research Fellow, Research Division, ERINA

YAMAZAKI, Kiyoshi Deputy Director, Fuels Department, Thermal and Nuclear Division, Tohoku Electric

Power Company Inc.

KATO, Takaaki Deputy Director, Joetsu Thermal Power Plant Construction Office, Chubu Electric
Power Co., Inc.

LovYGIN, Nikolay Head, Energy, Oil and Gas Complex and Coal Industry Bureau, Government of

Primorsky Krai

Session 2: Cooperation in the Oil Sector (13:15-14:00)

MOTOMURA, Masumi Senior Advisor and Chief Researcher, Japan Oil, Gas and Metals National Corporation
(JOGMEC)
LukyANoOv, Aleksey Director, INK-Sever

Session 3: Cooperation in the New Energy and Environmental Sectors (14:15-16:00)

GULKOV, Aleksandr Director, Institute of Oil and Gas, Far Eastern Federal University

OKUNOYA, Akira Head of Business Stimulation, Overseas Business Department, Winpro Co., Ltd.
WATANABE, Yoshihiko Manager, Sales Department, Hokuriku Gas Co., Ltd.

TARASENKO, Yury Senior Consultant, Environmental Programs, Examination, and Radiation Safety

Department, Natural Resources and Environmental Protection Bureau, Government of

Primorsky Krai

Summary of the Dialogue

SuGimMoTo, Tadashi Deputy Director-General, ERINA

*k This feature has been compiled on the basis of recordings of the proceedings at the Fifth Japan-Russia Energy and

Environment Dialogue in Niigata and various written materials, and the responsibility for the wording lies with ERINA.
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Selected Keynote Address and Session Reports

Keynote Address

Challenges in Japan and Japan-Russia Energy Cooperation

MATSUYAMA, Yasuhiro

Director, Petroleum and Natural Gas Division, Agency for Natural Resources and Energy,

Ministry of Economy, Trade and Industry

Niigata is a source area producing oil and natural gas
within Japan. In addition, serving directly, it has become
the origin of a bridge of cooperation with Russia, which has
extremely great potential in energy. Today is a time for
considering energy from the macro viewpoint, and I would
like to speak from the viewpoint of how we should consider
relations between Russia and Japan.

Japan's Energy Situation

Via the influence of the Fukushima Daiichi nuclear
disaster immediately after the Great East Japan Earthquake
of 11 March last year, Japan has been faced with a severe
energy crisis. Regarding Japan's electric power structure,
thermal power generation has risen from approximately
60% before the earthquake to 90% at present. In particular,
gas thermal power using imported LNG has increased
rapidly from 38% to 48% after the earthquake. Since
immediately after the earthquake how to procure energy
sources and the like has become a great problem. There are
four countries which make a great contribution to Japan's
LNG supply. The greatest is Qatar, and while Oman,
Nigeria and others are similarly also increasing, the one
worthy of note is Russia. Differing from the thinking of
bringing to Japan a cheap supply flowing from the "spot
market" of the Middle East and Africa, the gas from
Sakhalin-I and Sakhalin-II, which were developed jointly
by Japan and Russia and brought to success, and in

particular the volume of gas supplied from Sakhalin-II and
brought to Japan as LNG from Prigorodnoye, has increased
in response to the earthquake. It is a fact that the results of
the cooperation over many years between the two countries
helped in this crisis, and along with the gratitude to Russia
and to our senior colleagues, I can't help but feel the
importance of Japan-Russia cooperation.

Therefore reciprocal and mutually-beneficial
development will be important, with Japan continuing to
secure and expand its energy supply sources with the
neighboring country of Russia, and from the Russian
viewpoint continuing to carry out, together with Japan,
economic and energy development in the Far East and
Siberia.

Japan's crisis after the earthquake remains severe. The
import volume of LNG, which was 70 million tonnes for
fiscal year 2010, is this year expected to grow to
approximately 90 million tonnes; there is the need to secure
an LNG supply approximately 20 million tonnes larger, and
there is upward pressure on fuel procurement expenses.
Considering that the pricing mechanism for the LNG
brought into Japan is based on the current situation where
the price has been determined linked to the JCC crude oil
price, and in conjunction with the oil price staying high last
year, then the double whammy of the increase in the
volume of imports and price increases in a severe way has
become a heavy burden to Japan's energy situation and at

Changes in trade balance and current account balance
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the same time to Japan's economic activity. In 2011 Japan's
trade balance, for the first time in 31 years since the oil
crises, fell to 3 trillion yen in the red for the year.
Furthermore in 2012, from the trade figures already 3
trillion yen in the red in just the first half of the year, it is
considered that the trade figures will be 6 trillion yen in the
red for the year. When considering how to avoid a blow to
the economy and continue looking to the future for energy
demand, the problem that Japan's economic and energy
administration is facing is that we will continue to vie with
high fuel prices in some way.

Currently we are tackling this problem with three
approaches. The development of the LNG plant in
Vladivostok also occupies a key position within this.

First is the import of low-price natural gas. With the
shale revolution in mind, there is discussion of making US
natural gas, which has become cheap, into LNG, and
importing it. In the United States at present there are three
projects in which there is Japanese involvement, namely
Freeport, Cove Point, and Cameron, and the respective
Japanese electricity, gas and trading firms are actively
working toward the import of LNG.

Second is the diversification of LNG plants. The
immediate purchasing of cheap LNG is also necessary, but
considering the medium-term perspective, we are also
furthering initiatives for importing LNG into Japan at the
most reasonable price possible through competition, by
means of developing in varied fashion overseas LNG
supply sources. The most important task within this is the
joint project with Russia in Vladivostok. Besides that, LNG
development projects are also going forward in
Mozambique, Australia, Indonesia, and Papua New Guinea,
etc. In addition to these, the Agency for Natural Resources
and Energy is continuing to fight in the good sense of the
word for the respective projects for such things as the shale
gas business in the United States and Canada, and we are
taking a policy approach to continue striving for the
medium-term stable supply of energy. Within that, we
regard as highly important the LNG plant development in
Russia, which is the closest and which has realized the post-
earthquake stable supply for us.

Third is the setting-up of an LNG pricing mechanism.
Within the course of the above, we would like to continue
furthering, in a form of improving the market, an LNG
pricing mechanism with more transparency and where both
the selling and buying sides can be satisfied.

Japan-Russia Gas Development Cooperation

Via the joint development of Sakhalin-I and Sakhalin-
II which have been worked on for many years, shipments
from Prigorodnoye LNG plant to Japan began concretely in
2009. From 2010 on this has occupied a large share of close
to 10% within Japan's LNG imports. I think that, via the
early realization of the further joint development of gas
sources and the Vladivostok LNG plant, Russian gas
continuing to make up a great weight as a stable source of
supply within Japan's LNG imports will be the direction in
the future.

Regarding the LNG plant project in Vladivostok, at
the APEC Energy Ministerial Meeting held in Saint
Petersburg in June 2012, Yukio Edano, the Minister of
Economy, Trade and Industry, and Alexander Novak,
Minister of Energy of the Russian Federation, signed a
memorandum of understanding (MoU) on Japan-Russia
governmental cooperation. In addition, on the occasion of
the APEC summit held in Vladivostok in September, with
Prime Minister Yoshihiko Noda and President Vladimir
Putin looking on, an MoU was signed on concrete ways to
proceed with projects by Ichiro Takahara, Director-General
of the Agency for Natural Resources and Energy, and
Alexey Miller, Chairman of the Gazprom Management
Commission. I heard that Gazprom had already built the
Sakhalin-Khabarovsk-Vladivostok (SKV) pipeline.

An important matter is, with a sense of speed, to create
within Japan-Russia cooperation in Vladivostok a project
which only will win out over the international LNG plant
competition and is able to realize attractive prices, quality
and stability. Amid the fierce battle with each of the energy
projects in Mozambique, the United States, Canada, and
Australia, success or failure in this competition is something
that depends on the severe conditions of business and the
outcomes of negotiations, and there is also the case of it
being decided by the major currents of politics. For our
part, we are continuing to receive the support of people
involved in Japan-Russia relations and we would like to
move this project forward for all we are worth.

Cooperation in the Oil Sector

For crude oil and petroleum too, it is naturally
necessary to continue building Japan-Russia cooperation. [
have heard that the crude oil pipeline between Tayshet and
Kozmino referred to as the ESPO (Eastern Siberia-Pacific
Ocean pipeline) will be constructed, and its actual operation
will commence soon. If this can be done, it will become
possible to transport the portion previously transported by
rail from East Siberia speedily and at low cost via pipeline,
and we expect that Siberian crude oil will be supplied to the
Pacific and Japan and will lead to the strengthening of the
Japan-Russia crude oil network. At present, imports of
crude oil from Russia to Japan have grown to a share of
some 4-5% of the whole, yet a further expansion of the
share looks promising by means of the ESPO. I heard many
times from my third or fourth predecessor talk of the
difficulties ten years ago in amassing efforts with the
Russian side, with strong thoughts of connecting the ESPO
pipeline to the Pacific and creating a bridge to Japan. That
is about to be realized. In order to open the next era for
Japan and Russia and to make relations more robust, I hope



that the joint development of gas and crude oil will be
pushed forward even further in East Siberia.

Rosneft and Japanese firms are in discussion on joint
exploration in East Siberia. In the background is the
progress on the ESPO. Preferential tax treatment is the key
to the promotion of East Siberian development.

Currently initiatives are going ahead for joint
exploration and joint survey work between JOGMEC and
each of the firms on the Russian side. At the Japan-Russia
Intergovernmental Committee also, held on 20 November
and in which participated Igor Shuvalov, First Deputy
Prime Minister, the governments of both countries
reconfirmed the importance of Japan-Russia joint
cooperation in East Siberia, along with the Vladivostok
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LNG project. This East Siberia business is progressing, and
I hope that a new era has been opened by way of the ESPO
infrastructure which has been put in place.

Japan and Russia, via the important element of energy,
have come to have a mutually inseparable relationship. The
bridge connecting the two countries is the Sea of Japan, and
the area forming the center of that is none other than
Niigata. The future of energy development is boundless.
We would like to continue listening to honest opinions in a
variety of energy sectors and making best use of them in
the energy administration of the Japanese government in
the future.

[Translated by ERINA]

Session 1: Cooperation in the Gas Sector

Keynote Report

Gazprom's Activities and Cooperation with Japan

TIMOSHILOV, Viktor

Head, East-Oriented Project Coordination Directorate, Gazprom

(Read on his behalf by)

Y ASENEV, Sergey

Head, Section for Economic Relations with Japan, Third Asia Department, Ministry of Foreign Affairs of the

Russian Federation

Gazprom is a key player in the Russian gas market,
and a player in the global marketplace. Gazprom is a global
energy company, and the sectors for its main activities are
geological survey work, and production, transportation,
storage, processing and sale of gas, gas condensate, and
petroleum. In conjunction, cogeneration projects have also
become major. Gazprom is currently actively implementing
large-scale gas development projects on the Yamal
Peninsula, on the Arctic continental shelf, in East Siberia,
and in the Russian Far East, etc. Furthermore, it is working
on a large number of hydrocarbon resource exploration and
production projects abroad. Gazprom possesses the most
abundant natural gas resources in the world. Its share of
global gas reserves is 18%, and within Russia the share is
70%. In addition, in terms of gas production, it accounts for
more than 14% of the global total, and 78% within Russia.
In this way, the Gazprom group is a company boasting the
world's largest reserves of natural gas.

As of 13 December 2011, Gazprom's gas reserves had
grown to 35 trillion cubic meters, and its petroleum and
condensate to 3.0 billion tonnes. As a group, last year it
produced 513.17 billion cubic meters of natural and
associated gas, 12.07 million tonnes of condensate, and

32.28 million tonnes of petroleum. In addition, it is
constructing the Unified Gas Supply System, the largest gas
transportation network in the world. Its total length exceeds
161,000km. What Gazprom has been aiming toward in
recent years is the expansion of the production of gas
chemical products, the extraction of rare components from
gas, and the expansion of higher-order processing. The
Gazprom group is currently also a company possessing
Russia's largest scale electricity-generation resources. The
main electricity-generation resources have grown to 17% of
the total rated output of Russia's electric power system.
Gazprom is also working in petroleum and not just gas, and
is among the five biggest oil majors within Russia.
Gazprom is actively dedicating itself in attempting to
shape the gas industry in the Russian Far East. The project
for bringing together gas from Sakhalin and Yakutia to the
environs of Vladivostok and building a liquefaction plant
there has extremely important significance strategically,
along with constructing the Unified Gas Supply System for
eastern Russia, and has become able to subsequently send
out Russian-produced natural gas to markets of great
promise in the Asia-Pacific region, including Japan.
Gazprom is currently actively promoting cooperation
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with a variety of Japanese organizations and firms. Since
2005 a framework agreement relating to cooperation has
been in effect between Gazprom and the Agency for
Natural Resources and Energy of the Ministry of Economy,
Trade and Industry. In line with that, a joint coordination
committee has been set up as a permanent implementing
agency for cooperation. To date meetings of the committee
have been staged six times in Moscow and Tokyo. Recently
one was held in Tokyo on 7 June 2012. As a major subject
of discussion on that occasion future measures for the
implementation of the Vladivostok LNG project were
raised.

Here I would like to stress that Gazprom is currently
intensifying its activities in the Asia-Pacific region. Then,
the supply of gas in LNG form will be a matter of priority
for the next ten years. In particular, it is today actively
exporting LNG to Japan in the framework of Sakhalin II.

At Sakhalin II Gazprom has been actively cooperating
with Japanese firms regarding four sectors, including the
sale of LNG. Plant construction is at a point where it has
not yet been completed, and long-term contracts for
Sakhalin LNG of more than 20 years have already been
concluded. Approximately 65% of Sakhalin-produced LNG
is to be exported to 9 Japanese user-companies, including
Tokyo Gas and Tokyo Electric Power Company (TEPCO).
The remainder will be sent out to the ROK and other
markets. In 2011, 112 ship deliveries were made to Japan,
with Sakhalin-produced LNG of over 7 million tonnes in
total being exported. In 2012, as of the end of September
there have already been 96 ship deliveries, of approximately
6 million tonnes. In January 2012 LNG came to be exported
to Osaka Gas also. The company is a recent, new long-term
user, and has an extremely large long-term contract.

The company Sakhalin Energy has achieved its LNG
production target-level, and is actively supplying Japanese
users and buyers. Gazprom, in addition, has tied up with
Japanese firms in petroleum sales also. Japanese firms are
buying on average 20-30% of the crude oil and condensate
produced at Sakhalin II.

Another sector for cooperation is finance. The Japan
Bank for International Cooperation (JBIC) is the biggest
financial institution providing finance for this project.
US$3.7 billion has been provided to Sakhalin Energy for
the second phase of the project.

Furthermore, Gazprom is collaborating in business
with Japanese firms. In particular, Sakhalin Energy is
actively taking on Japanese firms as subcontractors. In
particular, Chiyoda Corporation is the principal contractor
for the construction of the two LNG production lines

currently in operation.

The Vladivostok LNG plant is continuing to become
an important project in the economic exchange between the
two countries. Therefore, the project takes as a necessity
support from the governments of both sides. The first step
has already been taken. In Saint Petersburg in June this
year, a memorandum of understanding concerning project
support was concluded between Russian Minister of Energy
Alexander Novak and Japanese Minister of Economy,
Trade and Industry Yukio Edano. Furthermore, a
memorandum of understanding concerning mutual
understanding was signed on the occasion of the APEC
summit in Vladivostok on 8 September between Gazprom
and Japan's Agency for Natural Resources and Energy. The
next discussions relating to the project are also near, and
the prospect is of them being held when Gazprom Chairman
Alexey Miller visits Japan.

Alongside the putting in place and upgrading of gas
infrastructure, such as the Sakhalin-Khabarovsk-
Vladivostok gas pipeline, prospects for wide-ranging
cooperation in the gas chemical field are also opening up.
This field fits into the higher-order processing policy for
mineral resources which the Russian government is
promoting. This is currently in particular attracting the
interest of many firms which possess cutting-edge
technology.

As another area for cooperation between Gazprom and
Japanese firms, the procuring of the steel pipe for the
pipelines which Gazprom is building can be raised. For
example, 9% of the necessary piping for the "Nord [North]
Stream" pipeline was supplied by Sumitomo Corporation.

Other than that, as something currently being
examined there is the possibility of the construction of a
pipeline from Sakhalin to Japan. For the total volume of gas
that is currently produced or will be produced in the future
there is the situation of it first being used to satisfy the
demand for the LNG plant whose construction is planned in
Vladivostok and domestic demand. As far as I know,
however, this gas pipeline concept has not yet been
abandoned, and if there is a sufficient volume of gas, there
will also be the possibility of it being realized. At the
current point in time, however, there has been no decision
whatsoever on this matter.

Lastly, cooperation in the Japanese gas sector with
Russia as a whole, including Gazprom, is certain to
continue being promoted all the more smoothly in the
future. In that sense Niigata will continue playing an
extremely important role in the future also.

[Translated by ERINA]
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Session 2: Cooperation in the Oil Sector

Keynote Report

Japan's Need for Russian Oll:
A shift in energy flows to the Far East

MOTOMURA, Masumi
Senior Advisor and Chief Researcher, Japan Oil, Gas and Metals National Corporation (JOGMEC)

To date the energy flows from Russia have been aimed
at Europe. Over the last few years a large-scale new flow of
crude oil of approximately one million barrels per day has
come into being, directed toward Asian markets from the
Russian Far East. The flow of natural gas has also taken up
this trend, and is taking aim at Asian markets.

Following that, I would like to see what kind of impact
Russian oil has had on the Japanese market. At Sakhalin I
they commenced production in 2005, and oil exports
commenced in October 2006. Currently a daily volume of
160,000 barrels is produced, and is exported from De-
Kastri.

At Sakhalin IT the Trans-Sakhalin Pipeline was
completed in 2008, and oil and gas are able to be
transported to Prigorodnoye on the southern edge of
Sakhalin. The year-round production of oil has become
possible, and currently a daily volume of 84,000 barrels is
being produced. As for LNG, production commenced in
March 2009, and capacity is an annual production of 9.6
million tonnes.

For the ESPO (Eastern Siberia-Pacific Ocean) pipeline,
the stretch from Tayshet to Skovorodino is ESPO-1 and that
from Skovorodino to Kozmino is ESPO-2; commencing
operation at the end of 2009 the first stage (ESPO-1) has a
daily volume of 300,000 barrels, and at the end of 2012
they aim for export of a daily volume of 600,000 barrels

0. 71 vMbbid

with the second stage (ESPO-2). The spur to Daqing began
operation at the beginning of 2011 and a daily volume of
300,000 barrels is flowing to China.

The export results for each month for ESPO crude oil
since January 2010 are an average of 1.3 million tonnes,
and have been exported in 13 cargoes on 100,000-tonne
tankers. In 2010, 30% of the total export volume went to
Japan. That year exports to Japan were the largest.

In 2011, with the fall in demand due to the earthquake
disaster, Japan's imports also dropped greatly to 22% of the
total. Japan's demand for crude oil that year saw an 8%
decrease. The ESPO decreased on a scale greater than this.
That is something that is due to the situation, with a large
amount of other sources of crude oil being in long-term
contracts, of imports being curtailed in advance from ESPO
crude, which is spot traded. For 2012, Japan's economy has
practically recovered, and as of August Japan's import
volume was 32% of the total, and is showing that there is
prime demand. It is based on preliminary reports, but it is
held that for October Japan imported close to 60% of the
total. Looking through to the end of the year it will probably
be a value close to 40%.

Looking at the premium (US$ per barrel) for ESPO
crude oil as against Dubai Crude, for the first half of 2010 it
wasn't a premium, but became a discount, and it was rather
unpopular. This, as the announcements of the properties,
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etc., of ESPO crude were insufficient, is why the market
reaction was weak. As the situation for ESPO crude has
become clear, it has become extremely popular. When high
it is US$6, and recently, with a high premium attached of
USS$3, it is popular.

The highness of Japan's degree of dependence on
Middle East crude oil has became a problem, and how to
diversify it has been a long-time policy issue. In 2006,
when Russian crude oil from Sakhalin-I began being
imported, it was 1% of the total, but in 2010, when ESPO
crude oil was added, it became 7%. On the other hand, the
degree of dependence on the Middle East was 89% in 2006,
and went down to 86% in 2010. After ESPO-2 commences
operation, in 2013 or 2014, Russian-produced crude oil will
have a share of close to 10%, and it is expected that Middle
East crude oil will be around 80%. Such changes, with
Japanese investment in Sakhalin having borne fruit and
crude oil exports to Japan having increased, are due to the
results of Japan's active investment efforts.

Looking at the properties of the world's main crude
oils, there are reports that for ESPO crude oil the API
gravity is a medium 35 degrees, and the sulfur content is
0.6% and has recently fallen to 0.55%, and it is of
extremely good quality. At the same time as ESPO crude
oil being popular, the crude oil price is also high.

Why is Russian-produced crude oil welcomed? The
three factors for energy security are security, flexibility and
economics. ESPO crude oil is of good quality and
expensive, and in economic terms is somewhat problematic,
but the reason it is accepted widely in Northeast Asian
markets, including Japan, is because it excels in the factors
other than economics. The seas around Japan are extremely
safe ones, and don't have the choke points of the Hormuz
and Malacca Straits. In addition the crude oil from the
Middle East takes 20 days for transportation, but from
Sakhalin and Kozmino it arrives in 2 or 3 days. Moreover,
Russian-produced crude oil differs from that produced in

the Middle East and has no "destination clause". With the
resale of crude oil possible it is possible to also purchase it
from intermediaries. In this fashion, it can be said that
ESPO crude oil has an excellent quality that outweighs its
high price, and that it is very popular.

In 2011, in contrast to the import of ESPO crude oil
having greatly decreased, Japan's LNG imports increased
11% with the halting of nuclear power generation owing to
the earthquake disaster. Qatar's share also increased, by 4.3
million tonnes from 11% to 15%. For Russia also it
increased 1.1 million tonnes, but its share remained at 9%.
On Russia's part, in the future, through pushing forward the
LNG projects such as a Vladivostok or Sakhalin II third
train, it will be a policy line for increasing the LNG supply
to the Asian region. As the increase in LNG supply to Japan
was due to a direct order by (then) Prime Minister Putin
immediately after the earthquake, the position of emphasis
on the Japanese market is strongly apparent.

Japan-Russia energy cooperation has a long history,
beginning with the development of Sakhalin in 1974. As a
recent intergovernmental agreement there is the "Japan-
Russia Action Plan" which was concluded between Prime
Minister Koizumi when he visited Russia in January 2003,
and President Putin. There, along with cooperation by both
countries on Sakhalin, etc., it was declared that: "both sides
support the development of cooperation among
corporations from both sides in the oil and gas field
development sector in the Russian Far East and the Siberian
region".

The next agreement is the "Initiative for the
Strengthening of Japan-Russia Cooperation in the Far East
of Russia and Eastern Siberia" which was concluded
between then Prime Minister Abe and President Putin on
the occasion of the 2007 Heiligendamm summit. On the
matters relating to energy "secure stable energy supply for
the mid- and long-term energy security of the countries of
the Asia-Pacific and the development of the Russian Far



East and East Siberia" was declared.

JOGMEC, based on such bilateral intergovernmental
cooperative relations, has been dedicating itself to
promoting collaborative projects with Russia in East
Siberia. Recently the private-sector Irkutsk Oil Company
(INK), which has its base in Irkutsk Oblast, and JOGMEC,
in collaboration developed oil development projects in three
blocks of Irkutsk Oblast, and discovered oil and gas in each.
The target blocks are Severo-Mogdinsky, Zapadno-
Yaraktinsky, and Bolshetirsky. Those results will be
explained in detail in the following address. Subsequently,
in June 2012 JOGMEC reached agreement with Gazprom
Neft on conducting joint exploration in the Ignyalinsky
block of Irkutsk Oblast. Work on the ground is planned to
develop next financial year.

As to why Russian energy is important, | present the
following conclusions:

1) In order for Japan to attempt to diversify and alleviate
its excessive dependence on the Middle East, it is
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necessary to secure new energy supply sources.

2) Via new crude oil from Russia entering into the Asian
market, competition is being facilitated, and it is
expected to lead to the weakening of the price of crude
oil from the Middle East.

3) Russia, due to its proximity, safety and flexibility
regarding Japan, can be called the most appropriate
energy supplier, and will strengthen the counteracting
of traditional Middle East oil-producing countries,
which supply under long-term contracts and
destination clauses.

4) Regarding gas, Russia in its current situation is a
minor supplier, but in terms of resources there are
ample reserves in Sakhalin and East Siberia, and in
addition, due to their proximity to Japan, it is expected
that they will become important supplier regions in the
mid- to long-term.

[Translated by ERINA]

Session 3: Cooperation in the New Energy and Environmental Sectors

Keynote Report

The Interests of the Far East in the Energy Conservation
Sector

GULKOV, Aleksandr

Director, Institute of Oil and Gas, Far Eastern Federal University

Via the development of electricity generation facilities
utilizing renewable energy sources over the coming 5-10
years, there will probably be a stabilizing of the global
demand for fossil fuels. Currently, the share of renewable
energy sources has reached 20% in the developed nations.
As this leap has occurred in the last 15 years, over the next
10 years it is expected that the share of renewable energy
will grow to 35-40%.

As electricity generation facilities from renewable
energy there are small hydro, marine power, geothermal,
wind, photovoltaic, solar thermal, heat pump, and
cogeneration systems.

In Russia there is a federal law on energy conservation.
It is the Federal Law "Concerning Energy Saving and
Enhanced Energy Efficiency as Well as Amendments to
Certain Legislative Acts of the Russian Federation" (23
November 2009). In addition to that there is the 2008
presidential decree "On Measures to Raise Energy
Efficiency and Foster Environmental Stability in Russia's
Economy". Furthermore there is the State Program on
"Energy Saving and Enhanced Energy Efficiency up to
2020" which was approved by an order of the government
in 2009.

Having a background of such laws and regulations,

Russia must expend great effort for the enhancement of
energy efficiency. It is held that at least approximately 40%
of consumed energy can be saved via improvement of
energy efficiency. That is 403 million tonnes of oil
equivalent, and adding on the portion from reducing the
flaring of the gas associated with crude oil, it becomes 420
million tonnes.

It is no exaggeration to say that the great ideal picture
for the growth of the Russian economy lies in the
improvement of energy efficiency. Therefore the direction
for investment is one of connecting up the whole of Russia
to the gas supply, moving electricity generation plants over
to gas, developing also refineries, petrochemicals, and
LNG, and continuing to make advantage of that both for the
satisfaction of domestic demand and for exports.

However, it is considered that it will take 10-20 years
for large-scale electricity-generating facilities using
renewable energy sources to enter Russia in earnest. In the
meantime, small 20kW systems for self-consumption use
will continue to be used, such as those for use in regions
where the gas supply can't be connected. It is considered
they will become combinatorial types. For example, there
will be combinations such as: solar panels and wind power;
solar water heaters and solar panels; gas cogeneration and
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solar panels; diesel cogeneration and solar panels; and also
diesel cogeneration and wind turbines.

Those places which will be able to introduce
renewable energy in large-scale electricity generation will
be limited to remote places, such as the Kamchatka
Peninsula, for example. That is, they are regions where the
costs end up high, because the procurement of fuel is a
difficulty, and the bringing in of LNG is also difficult.

In the Russian Far East, beginning with Primorsky
Krai, renewable energy sources (solar, and low-temperature
geothermal, etc.) are present, and they have a modicum of
experience in introducing and operating these.

Considering renewable energy sources from the aspect
of cooperation with Japan, what attracts interest within
Japanese technology are: solar panels; small 2-30kW units
for wind; gas or LNG cogenerators (output of 30kW in
electricity and 30-50kW with combined heat); and diesel
cogenerators (30-50kW). Moreover, there is also
cogeneration utilizing heavy fuel oil for ships and the like,
and water heaters utilizing solar heat.

These renewable energy sources cannot exist as stand-
alones, and at this time a backup is necessary. This is
because otherwise they won't catch up in the sense of
reliability and stable supply. That is necessary in particular,
considering Russia's climate. However, under the present
electricity pricing system, in Russia, because cogeneration
can generate electricity at 50-75% of that cost, it is
considered that self-use generation for factories and the like
is exceedingly appropriate.

Returning to relations with Japan, the importing from
Japan of manufactured products that use gas, and
cogeneration type units for producing heat and electricity is
hoped for. Mini-gas-turbines, cogenerators, and fuel cells
which operate at low temperatures are desired. What would
be best is joint production within Russia. Using the knock
down method, in the form of assembly in Russia after
importing the necessary components from Japan, the
producing of heat pump, photovoltaic, and wind electricity-
generating systems is hoped for. Additionally, within the
Far Eastern Federal University an experimental energy-
saving plant in cooperation with Japan has already been set

up.

In Primorsky Krai joint production of small-scale wind
electricity-generating systems is hoped for. Solar power is
also possible, used on streetlights, with an output of 0.5-
1kW. Moreover, self electricity-generation systems for
residential or SME use of 2-10kW are conceivable. In that
case, the main components will be imported from Japan to
Russia, for example the revolving units, such as the
gondolas and blades, and the components for streetlight
solar panels also will be brought in from Japan. Meanwhile,
Russia for its part will produce and supply such things as
the material for the steel skeletons and poles, the rudders
and the support columns, and assemble and install them in
Russia. For marketing and sales also a form of cooperation
where the Russian side takes part is conceivable.

Next, I recommend also the joint production in
Primorsky Krai of small-scale solar power generating
facilities. Currently, the ones manufactured in Germany,
etc., have become quite low-priced, but in the Russian Far
East 2-3kW ones are the most suitable. In terms of prices
too, it would be good to bring in solar panels capable of
electricity generation at less than US$1 per watt from Japan
to Russia. In that case, a cooperative relationship will be
possible with the Russian side supplying the inverters,
controllers and accumulators, etc., and doing the assembly
and installation. It is a concept where the share of the
burden of both sides would be made clear, costs would be
kept down, marketing would be carried out, and the market
would continue to be expanded.

The next recommendation is the joint production of
small-scale cogeneration systems. They are cogeneration
systems for use in detached houses, jointly providing
electricity and heat. Also good would be 30kW diesel
cogeneration, gas cogeneration, or fuel cells.

Considering the future Russian market, for renewable
energy sources the small-scale types of facility will still be
the mainstream. In particular, in remote areas away from
urban areas, it is considered that the demand for such
facilities will continue to increase. Meanwhile, in urban
areas the facilities for the connecting up to the gas supply
will continue being the core of the cooperation with Japan.

[Translated by ERINA]
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The Niigata Appeal on Energy and the Environment 2012

23 November 2012

in Niigata City

The Salient Features and Outcomes of the Fifth
"Dialogue"

Today, with energy issues continuing to be reappraised
on a global scale, the holding of the Fifth Dialogue was
timely. At this dialogue the following points were
principally discussed.

» Regarding the global energy situation and cooperation
in the energy sector between the two countries of
Japan and Russia, the current state of affairs was
reported on and opinions on future prospects were
presented.

» From Gazprom, an overview of the company's projects
and information on cooperation with Japan were
provided, while from the Japanese side interest was
shown in the gas chemical projects in the Russian Far
East region.

» Along with the state of play of the examination into
Japan's domestic gas pipelines being made known, the
potential was pointed out for Niigata Prefecture, which
has Japan's leading LNG receiving base, to be able to
become the import base for LNG produced in Russia.

» Regarding the current state of Japan-Russia cooperation
in oil exploration and development, detailed reports
from the persons concerned on both sides were made,
and future directions were presented.

» Regarding the areas of new energy and the
environment, agreement was reached aiming toward
technical cooperation on wind and solar power among
Japanese firms, the Far Eastern Federal University, and
related firms, and on local production and sale in
Russia of equipment. In the five-year history of the
"Dialogue" this is the first case which has resulted in
business and we are delighted that an objective of the
"Dialogue" has been achieved.

The Challenges for the Continuation of the '"Dialogue"

Japan-Russia cooperation in the area of energy and the
environment will be able to play a key role in striving for
peace and prosperity not only in Northeast Asia, but also in
the wider world, and, at the same time as having a long
history of exchange with the opposite shore and an ample
track record as an energy receiving base, the significance of
the hosting of this conference by Niigata—which has
earnestly been engaging in the development of energy
technology—is great.

Consequently, Niigata Prefecture, the City of Niigata,
and ERINA, the organizers of this conference, hope that the
"Dialogue" will lead to the solution of the energy and
environmental issues of Northeast Asia, and by extension
of the wider Asian region and the world, and furthermore,
based on the outcomes of the present "Dialogue", propose
the further continuation and expansion of initiatives which
central and regional industry, government and academia
have brought together to date. As issues to that end the
following are raised:

» To build on past efforts, bringing the network of people
in the two countries of Japan and Russia into step with
the demands of the times and the changes in the
international environment, and to further enhance it;

» As this "Dialogue" also has an objective of leading to
concrete cooperation, to make further effort on the
discovery and realization of business cooperation
projects for Japanese firms to participate in;

» Regarding cooperation on new energy and the
environment, after agreement on cooperation was
reached at this "Dialogue", to make effort on
constructing a framework within which a wide range
of firms can participate and on increasing the number
of successful business cases;

» To heighten the interest in the energy security
cooperation of Northeast Asian countries, via the wide
dissemination of the outcomes of the "Dialogue."

[Translated by ERINA]
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The Conditions and Road-Maps for the Success of Inter-
Korean Economic Cooperation

CHO, Seong-Ryoul
Senior Research Fellow, Institute for National Security and Strategy

Summary

On 15 April 2012, Kim Jong Un, the new North Korean leader declared that “the promotion of the industrial revolution in
the new century” is the current task of North Korea. Shortages in funding and technology lead North Korea to work in concert
with the international community, especially with the ROK, in order to accomplish its economic projects. Even though both
Koreas work well in South-North cooperation, it is difficult to ensure a fruitful outcome for the industrial revolution unless
North Korea adopts a socialist market economy.

North Korea will not adopt a socialist market economy readily because it places the highest priority on the stability of the
regime. A peace regime on the Korean peninsula should be built and uncertainties on security must be eliminated in order to
have North Korea adopt a socialist market economy. There is no guarantee that a peace regime on the Korean Peninsula would
directly lead to North Korea introducing a socialist market economy immediately. However, as long as North Korea does not
introduce a market economy, achievements in inter-Korean cooperation will be hard to obtain.

It is difficult for North Korea to revitalize its economy within the scheme of existing economic management. North Korea
will have to start a partial reform and opening-up and to accept its spontaneously arisen market, while maintaining a centrally
planned economy at the same time. In order to build the foundation of an economic community on the Korean Peninsula, the
first priority should be restoring trust between the two Koreas. Then the military tensions between the two Koreas should be
eased by low-level security exchanges. Thirdly, South-North economic cooperation should be developed by establishing a
militarily-guaranteed basis for exchange and cooperation.



ERINA REPORT No. 110 2013 MARCH

THEBAERS

F1I3EPEREZERS KT T LA

20124F11H 7~ 8 H. WEILMNIIC BT, H13E
SRR S VAR Y A (LIRS EE e T,
FEIRR ST M 53%) 2Bt S Nize i E o8 425507 Tl
bMERDOD D ZOEEEY v RY Y A&, 1995412 [ ETE
SALERR A Y v RV A LW EZHTAY— L,
20054F ¥ THEAERIME S T\ 7228, 2R DI mAERIfE &
%0 20004EA bk mEA ST [HEREESERE S R Y
T A] LDz, 13HH ERBEHO Y VRY T AT,
REL BRE. HAR, B, 205 8b e TI044D
DBME S Y. ERINAD & 1Z =GR AN FE I & &
FEHAVBML 72,

1177 B FRCHT bRt — T = 7 L= — - 24k
AR 9 HIIRFRIF R, TR E R AR
L, [ B A i B A R R & ) S o5 s
Ha3Nie (GHE), VT, HILKRYET ¥ 7 RT3 I8
FKBEROETRERICL S [T V7B 5 iRl
2y M7 =27 OFEBRHEE] LEKFEEETEE V5 —
FALOEEEIRIT X 2 [ 2 37 Lok 204F [ o0 g =] BY
FROBUR & RVE ] SERSOR AR > ¥ — FE0
EERIITE S [ERR20E - FHELaTLy 7 2L
HEARZFEAZOMHKE IS & 5 [HIGEER [hiFEsk] o
O ERROTIZEC BT 5 it B H RSP EE ¢
Y —FAEOAIRIERIC L 2 [HERIFRO204F @ Bk,

F1I3EFEREFERY > RY T LHERX

(19N /| F—'_—] | e

(T S e

ERINA FAEFRSHAREME KKiE

e, IR ENEREOBATLRICE S [H
PR AFSEIC S B0 0 OBGRINE] & HY
HATThNTze 6 ZOMRENFILIEHIC L O, WM
2055 £ V) OV TR B - 2% PEOKE - R
BLOBERERICHE A S, & HOBFIEHIBIC B W T
FE AR A Y ML R EFREATRE Nz, ZO%, 707
25 LIHBICE R S, WitiE & ol T 1 REEICD
7= BBV b Sz,

1LH 7 HOFh L 8 HIZi&, TBUAYAE ], TR Ea
[FEEAL] D32oDF =<ty ¥ a B3 HHOXYLT
EIZFEFEEATWIC AT DI, R&%2SS, ERINAD 24
TR A ] £y va v oREE. RIS IS ST
720, fliity ¥ a Y ORKEWTF —< OWRGE R E#ET S
EBTELRDPoT2,

FHADVBMUL 7z [#FHE] £y g v T3 PR
PIfR, MEORESE - Ky (ZAVF—, Wi, a>7rY
% &) mACHIE, JLWIEERETE. T YT I )
DEEHHE. AN, FEFBIIOWT, TRZIUEFE,
&% EBE BRSSO B S 22RO e A T bz,
% 3B, ERINAD 5IE. ZA AL EDS [HLileE o
BOHEDREFEBOR & XM IR | 8% [~ — o 7 4
v UMW RN E OREFE W R R OGN LT 2%
11572

v g reRE LTk, SWPZEHICBI) 2 SEE
OHENFEEEOIE S 2K L 5030 b RGBT OLH A
RO LT ST H Do Tl B4 RIS B O T,
201247 (3 Hp ik ] S 37 208 A7 & i BIFAE BRAR A M 72 B i
HOETH o 72720, HEREFEHR20EORIGICENE S
bEHENS BTSN, 203, ILWERFD
BUR I O 3 LI BORAN OB L ORE & b 9 2052 720

HA KAt -akTiE, £7—~tviaro
MR O TR B SN D - 72130 EERE GERTH)
LA E, $RY (W) A3E15 H o % & 7%
5Tl dIERINIz, ZOREEEY YRV Y AL HETO
WEREINZ A% ) A CEELMEICLH ), 5HO—E
DIFEREPEIRRIN D,



ERINA REPORT No. 110 2013 MARCH

/7O T7ICHE TRV —HDIERE
North-East Asia Subregional Consultation MeetinglcZhn L T

E 7 27 KPRt 2 Z B4 (UN/ESCAP) Tid.
IANFE -G Ry N—FEOH Iz X5 720,
013K DOREZMET S5 Z L 2FBLTWA[ T
VT RKVFEZANVF =T 4 —F 4 (APEF) J &) BT,
20134E 5 H27~30HICw 9 V4 A M7 CHIfEE N5 Z &8
*FE > TS, UN/ESCAPTIE, ZDH#Efii 7 a2 & LT,
50D FHE T LI ENZNOMILORMEZ B § % &k
KL Cnd, 20—>28 LT, 2012411 H12~13
HiZ, ®@EA v Fa Ve, b7 V7 tsesdg e Lk
North-East Asia Subregional Consultation Meeting7s B f
Ehize FEHFIOSHRIBRESIN, FERICSINT 5 HE
B2 DT, ZOMEEREN LI,

LEICIE, PTE, HA, T, BERFOYTO5
PED»SHZ0ANBBIM L7, it 1 BRoRED ) B, W
H & & 2055 ) OV s ) OBHSE O $ 2 7L v 7 —
Ta rEfiGED S, BHOTHEIFIE. KRG
WEZ K-> T, BREMEITV, L4 R=TOHEEZI
DF LD,

MADE 1Ly ¥ a Vi, TRVE—Z4ipbE & HT
BAZANVF R EZRLREEWREELEV) T —<D
T\ BUROEER - 54T % il & LS AT bz, R
2y FEREHE W AR M EAN T TR - Y A VR
MHERIT o720 A BIRIFBR»LOFEEE =TT, 1t
W7 V7B ANF - EROHRE, 5B
HERERICOVWTEMEZT-TBY ., SHOKFEICBIT5
BEOME L L TEDOMHMEZITo72bDTH Lo MR
PR BT ANF—HEOREE LT, ZANVF—~D7
7 & A DR, AV F —FE O b A RET R L F —
DOHH, ZANVF -G |OLE, FEOI AN F —FHED
HWEOMER ORI ZEOMEE B L7z, & kv
T REOBUGFBEGRE T2 3BUERY ¥ 2 7 ¥ 7 O
5 AE S & Wik L7z,

B2ty va TR, MBIHDOBURE FEE DT —<
Llrolze 22TH, AHBROHENRR—RA L5722, b
W7 7L, BHNIES L b0 EO T, A%
FEM OB OBRLADDH B Z L ZBALDDH, LFLD
BRINCHERE L CO R WE R LRI L7z, 29 Lo

ERINA FAEFRBEEMEE FHESR

Mefil i D —D1213. UN/ESCAPHAED D T2 [JLIE
7 IVTIZANME—) (ECNEA) ] & w9 B S 5 0
7205, SAUCIEHEE AAPSMERBLTEY., T407%
B % EIFTwiav, A #IRIE, BV LNV TOBRAER 3
IV MAY ORISR, ML T Y v Y EO RN
HEREML,

B3ty va T, BAEOHISR OB A ORI
R B OIS IOV T DHEmAIT bz 2D
vy va vOPT, FHIIERINAZEEREIEZIH - C
WETIET IV TRIRTA - XL T 54T 5 —F A
(NAGPF) ] oif# #4440 L. LFEAIZEOBRRE L LToR
W RRT AL 758V a 2R LTz, ZDIEH,
UNDPHZ#E LT b [REIMLA =757 (GTD
BB T ANF =5 HOMIORARELH - 72,

PDEok)iz, IHEFEICFLEYF—va v,
FONFEIIOVWTHERT L 2l L-HERE %
To7ze T LT, 2HHWZIE FEHREIHELES
HME OFRRE N — ZER R IR Tb I,

KM, BB R7220134E O KEL &4 724
WY IVTHIBEPSDA v =V RbbDTHb, D
Tk, BUREEERE LT Ml A OV F =11 oW AE IR
EVIZHEDLLT, T THICHEEREINTE LT, FEH
DIANF—IHTIOWRIIRENTH S & LTV 5D, Hil
MR B T AN F =LA T AV F =) EFH Lo
MELT, ZAVF—FHEPG R ANV F-RRR 0T
PNV F=SFIHICAL SN HEDIED, FEOBEZDEN
REGRN AR OFAEREICHFR LTS, ThHD5
MERT A, ElTXEFMHEZI2EERE L. ZoHIC
13, UN/ESCAP® 38 T 71 % e 5 % Brag o bl
HEMES TV Z & E Vo 2RI D S b DAL
ONHBA BEA N = XL O, AMFRSLHN Rz
Vol BRT—<IllbAEHALH 5,

WA, HmICSIML A SR L2 8% 2, 38T 7:
Vo I TAVF-HEOLY FTHDHU YT DL
FRTTVMOEE ZRELZETHE, SO LIE, b
L ORENIZHOATHY, HATEIETTHHRVWIET
EHBH SHBUDTHAMTH I L Lol AN

DS 13, http//northeast-sro.unescap.org/meeting/2012/nea_energy.htmlA*5 47 > 0 — R,




IZid, bABRBOBREEAZ L TREL e b hne»
IAY Y ADEENE o T,

Fro, TANVF—REN LRGSR T AV —
HANH O D WAL ATREN TN D T L HEIRIC
Beolzo TANF—RZERFE L V) FHELLIZ, T AN F—
BIHER % VSRS 22 & v ) MBI R LS T ok
MEMELTCLE)DOTH S, EEZAVF—#EomN
ErlbRERERERHO, 29 L, A VF—
HMEOHTIEIA% DIREHHFEN TS L DGR
S L7ze EHFHUE TEHRE] L) SHEIEKbINT, &
E 3580 2 &R IR 2 T2 2 8 b H A5 AN
F—ZEEEOMRIL L 2 BRFER TIEI AV E V) H

TRAEAT DI 2 B AR A B A 05, 20124E11 26 H ~12
H8HIZH Y =D F—= \IH DA 5 — VEL &S T
Pz, OO LS, FEmlE TEEN TV ZHENT
FUSED O, U H 0 20204E £ TOMIR Mk &
OEFEFEFIHEIE, EREEN/Z12H 8 HEMEHOAE IS
FRIRENTzo HHTHD THIME S 724 o ELHLA 52 B)
Kl BUFME4356 N, ELEFER - 5. BOFH -
RAL SR D18 23,956 A HOEFERI683 A £ T#79,000
ADBZIML 720 K=o, BEOZETH LN L

I HEWTOHRIEON#D FE A LR, LiRwiER
PR FHR OB TITbNIIz,

F=ORETIE, FICZhEToORHETEESNLF
THOFEREORMFRIFEIAN TEHN, et ENC X 2 Rk
EOHE AN (2013~20204) OEEMEA A (GHG)
HRRL NV IEE S —8O [ = 1GEr—1rw o A1 |
PRI S N7z LA L, plGRE EOMKETH S HA,
Uy7. AFF. =a—Y—=F YV, TNEFTOXRET

 REPEEEE

ERINA REPORT No. 110 2013 MARCH

i 2 MRS DIET T B E s H B LS.

EHIT, RRM R ERH 2 EBL T E oW
DWVThH, KWIZEZ SEHNTz, BT DML B2+
DR E LT T nwZ L& LoD, [ 5UN/
ESCAPZSEHE LT, MWBIANEEZ b o 720 2 D
LREZ] L) HICEmA LI ik, 29 LoaiE
ZRHCULE, BRomETHD LB LFERC. HEO
EIB A5 Ly [ L, ISR L] L vo 22k
ZHAHPT, TNHFESHIHESNTLE)OTERVH
Etw)HfalEddud, LERTVTOLEMBG I EEZ S
ERINAL LT, THREITRENLLEE S, ARLD
DY HLATHE 2V,

(320204 % Tkt

ERINA SAZEAREBEEMEE Sh. T>7/3VIL

FRTERLTEZEBD, ZOETRHAHIH D O BERL L
722 L3R ETH D, T2 KREL PEO X SRR K
OPE D, Z O OB EIHEHE D) A ME A5
Twhv, it T BAED R HEE IR, WEkEKho
GHGHEE D15% & A /N—=F 27217 TH Y. —H. W&
#FHIEOBEA LNV OGHGHE I HI & IE. 20204F % T2
19904E1618% & 7% % AR TH %o T, PH&R E5-
FHEERGLURIOL U5 2CTUTIMZ S w9 ax
IN=TUEENOIE. WHSPITRELS 2LUTHER TS,
LIEE A GHGHIRICH T 2 ME— oSk 2 b > F
Bk L CORREES O 8 R N0 E R, AR
Thbo Gthd. EEE. & LEORI OB~ 7 GHGHI
WIGECB X T BT LR BEL D,

K I8 0 [ 4 25 B 43 COP19, CMP 9 1. 2013411
HIIH~22HIZE—=F ¥ FOTI VY v U CTHEE SN S T
Th b,

ERINA#*COP18. CMP 8 TH 4 K4 N> h % £1&
ERINAI, 20124£12H 5 H. COPI8. COP8D&H T,
Y IIVEUR. EBRREWZEHT (ILRD & 3EMT, [HE
W BT B R BEEREA & SO LT HY A K
ARV MaATo7z, T, ERELAR KB (FAO).
A A ABAFE T (SDC) \ ELERS ALK 4K (UNCCD)
ZL T FA VAR ZE A & AR ER T 35 % R
THRMNEBR T TH 5 HA L O LA HUNIQUEH: 2 5
bImEZIT T,

WER BT RRIZEEMD26% % o, ZEILFED 8 %



ERINA REPORT No. 110 2013 MARCH

EHERFEDOUEEZ BHZORBFEITEL T,
FeBE L 7 BF o WAE & SRBER IR I & o T, TR FEME &
W LEIEIC, EEET S F <A, K, BAROR
GRBE & ORI, IS EES) . MIES RIS 5, L
L. o7 —=<IlB¥ 29N REH. £ 72UNFCCC
RHOBTHbN TR, TOFMOHPDOTHA XY &
LT, BFEEBOIER, WE . BokiZow T, b
ENHFEERETD, ARORERER AT I L /2
SR BHAE & WIS I E BT & B RIS D W TR D
»B R EEANT I LB,

AR MNBIRICHD, B TIVEBE Y — %K
RSA TV KiE, EY TS, WE R KRGS 552 5
P, WEES 2 AEREMIT S 2 7 & EABREIY 2 IS D 728
I3y RBEEBNCIR DT VEO—DTH 5 2 & 2l L7z,
TEIE, SCIURYE R & HEZR KRR E LT, £y T
Lo THEETH DT, ELOKS0% IIMEHA 2 RFE ML
e LTHHIN TV,

EYINVEBREE S — Y REASBELERED. Y 78 K
VYR BV INVOREFE RO RENAMA (B5E®& L E
I & 2B R TED) FE ML O CRER L 72. AT
Y IV OEFIFAER4007 b ¥ O 1HEFE RS BT
hrlEbh, T0)E2%IEAT v THITH D, 2011
FIC TABEFCBITAEY INVEETH TT 7 F A
(NAPCC) ] DA TRBINLZA, ZOHICKE L UH
JEE G B & AR S A ST AR E 2SR S
2o SNHE, ENOBWOHEERL, REF-—E 2%
BRI L. REAFENE L BRA R T2 210X - T, B b
WZHCD M BFIC BT 2 R#ER 2 R LT, BERY
THROYEEZHWE LK TH L, KIFFIZ, Thdo
W% FEid 21203, ENAA O R0 SHE & RS0
ThAHI LEmML7,

B L AHUNIQUEH O £ B HATHETH 5
FAL T FRIE, B INVOBEKR & REFE Y
o4 uy hruY ey ORKREE AL L, AL
ABRF I, 20104E A5 & ¥ TV THIFEMFIH 7 v — 7
(PUG) O#likAb & FE B E)FTE 2 8 LT b, 2
O7aY = PTIFONZIRETIE, ZhsoiF# 2 ) —
KU T 74 F Y REREORNT B T & C Rl n] fl 2 S AL
DORENESITHR LI LI RDEN) A=K7 74
F YA O L) RIGEIOFE % KD S s MBI,
Bpk & B ORE 217 9 W D & % FEATX— 2D
MMATHL, 30T FIHIRFE)Fr—F- 3+ KE
LRI, ZF SN TEMOE/A HIERFOER %
g —7, WROBBHOKE, Bk EshTnws &

(BE2) #4 KA N2 FTOHF
.

(BE3) #4 FAN2 FTOHF

24 UALLEN

By R Lk 7z,

H—=FTT 7Y OFERIT) MDY -5 —THY, |
L—F—, Wik EBOL~ T 2— /00 e 7 K,
HICOFENBD L)) FLREAOMTT 2 EHT
52 LICE o TRBE LA T2 NE S TWn A BETON
A D FEESTEER Lz WOSEHE L0k, fE A
BERBEHOROICE L 2L &, BEEOUE & ERiAS,
R T I ADREREHR D 720K THL L) 2k
Thbo Fb. AL ZAMPRERO I VAT A=V - V¥
FNVRARART &L 9512, HEOFED [ 3200 | K5
ERBE, VT T A ORFEREREFE, £y Tvo
[Z7)—=rvT=VF] KT I AT 2ER T I L0
9w o0 HMAEN L [REBW] FEiidihd ShTn



bo E512, 201341 A22H~24H, 4 o Chfesh
LEIMEEYRET T b7+ — L2 EHT [FATHE
W] OBFFERTFEENTYS (wwwlivestockdialogue.

org)e

BADIREXREEEIJIVERESV ) —CRAEKED. (IR
Binh - [KRTE - HEEI LTy MIEICEY 3 EFFH]
UNFCC COPI8IZEE L. HABU &€ ¥ IIVENZ20124
127 6 HICZEM&#% 7w, RIEHATRERE LS. 4
2|V INVERE S — YBSERRIE. BB - &
ZH) - R 2 LYy MHIEECHET 5 ERFIICES L,
COFEWITIE, BT L [EAB OB A MR - IREET 2%

ERINA REPORT No. 110 2013 MARCH

BOLEVER PR L. 2012451120012 T b4 7 [l
HSBRBTBORM BT OAE R 2 ffF2 L. 20114E12H 8 HIZH 7
79 DY =Y THANZUNFCCC COP17DERIZ HA
DA L E Y TIVEO BREEBDEE O TRb S
MBS 5% | OFEROMEREZ L7,
KR, 20134E D WK O IR 2 L Yy b

(JCM) Bt REREL 720 JCMD L <IEZHEHE+ 7% v b -
7 LYy MillEE (BOCM) &, HARZSBIE L7238 L il
JET, WA EHOCDM (7 ) — YA =K L) &
FFkIC, GHGHEI R OHI & BrEZ HWE L CHEAET 2
bDOTH5b,

755 AR 2 ERINALZ THRIER]

Eny):

FEICH T B HIBRFEBEREORITORSG 5 <

—Jb5 - R - RE -

20124F R, FEFIALHUT, AR - R, 2R
BENET - M AR, HE Y A OV AR (B

#E - FEY A JIVEERRERE—

ERINA SAEAREARE BRF

T%ﬁﬁg) vV AFiiEiE Lz (). Mo HMIE, %
B B B KGR O Mo 358 S e D JETE 2 A L

dm. FEh. EB5W. SEWh. #|HH. RO, VIVAFHOME
/P: =N
‘;' '\_,_/\\\
{ N A
I e /|
% / C AL
//\—\—_J \'\ \r"\> L. _J
Shﬁ- / 53 \_)’\\_/\;\ ) _,\l
] _ — \ K Y N
i \ {\J oY FAIK /\%\ "‘-”?LJ{
('ﬁf ti-—.—_ . ; 4) J(\L) I\//’v':'f"' -_‘yrh_q,
) B SR T e Q/&w /
< VT Tl )
HI __quh R ﬁﬁ{'“ﬁi A~ 0% i it <
:"\_ : =1 g i '.I ‘E: ARl
.hJ]\ - > \ § _,_.&Ull l}m K :I?j/ 1_/ (-
e O i = R "Qrﬁj CH S @ =z
e : LY HH ) ~ .ol
(\jl ; P l\‘rxl Sh | - 7 et X
N = S " e\ ot \2_5\“:[“ [.I.\\
y
) s - "r \'k_s’gn" Nh #H < ’ o=
\\f\ V_\_r/\‘\‘ EMJL'H j -J) -
Y e ) J|| i Jn w2 (eI
'\“«_,.__ . Jk !| \_,r,, i l'i*:"E
o /ﬂJ%L &M 'ILQT uJ
N .l l '“”" ¢ a'ﬂlh T
J R nR _—
f/ i <(_\—/J.( it7) ﬁr,_“l}f‘i L?(j_th\ﬁu/_,_/ /418
T B - HiflL 1Y &y j)\_, [ /
L < wx o foume \
4 = “r/ ._‘—" :T",_w
LIL’Li \Jx‘_,/ J{' i
i'iu'h"-ié‘- y)
T hEE 5 2 & FHAHL (http://www.allchinainfo.com) & ) fE

— 68



ERINA REPORT No. 110 2013 MARCH

ZOWATICBIT 2T OMBRETRL I ETHo
7o FHNCHMOTHR %L L CHMZHEL. kT
FHIBUF OIS E, ¥ v 7 ¥ 2 OBf%E. BOEFER
Wb 2 KEMBHEIH LT T ) ¥ aetiole F72, AR
KWL ARy P EBATHGRELT 572, YT, iMoo
LS #1532 o

1. WBERBBEOREERIEELITEEVET IR
EETIE, PRBFIRE DY v 2 v vy RERIL. EE
AT A8 D MBI O K - FERERIL, HFIC
JBENC KT B BERICOWTe 7Y V7 Lz, HET
& HWRE RS T VIRRRX, iRSEORSEEET S
—EDEITB T, FILEU RGO Hh IG5 i i S AEAE
o BIZAE. TN [ ML 3515 7 B 76 6 1 22
W EF T CRBRRIE TR AR RS X 5
W, HER I ORI - e v e i ] 25 5, B
BEILAIERE T Cd 2o HUIRFS IR MG O JiA T 131 L BfF ¢
E7 < FEEMFBIFICER TV S 720, FEEICH S
BHREFE IR I BT & #5 OBIRICHEH 3 5 LB
Hbo

R OBMRIE, PIBU AT IS s % KGR % P
EEHRIIRFEZT TV LR L 72, B E S %
A3 %A ORI IRIRNE & 8 - KT DI, ERBEH
MR DRI O, L& H 5 o BIEREE o BE 7
FNEBEICHE T 2LEIH 0 BHEIC L - TRIFER
IR D EEREH TR WITREND S 5, H12I1E, Hilk
FERMME L0 R EH O ES RO RSB HITIEK F
73R U 72356 AT oo E SIS I e B 2 5 2
WESROWH BRI~ A F AORRE RITTEE L
bibd, F7:. EBSHUBOREIRE. HIZWREEIOE
17 LERE AR 02 ¥, HTEO P& 15 o BRI
ZEALZE D25 L, ZOZLICH L CTHRBEFSED L 9 %
BEEZNLDOLMEETH D, Lch> T HEHOESE
WIPHTE ., B EREEREWICER L, 2N TIE
%, BUIATONLEONEF L,

LaL, EF20H5 L. MFBUFIZY L CEB 5

FIZETLTW20TIE AL ERIIO%AEZFALTH
JEBUMF IS TS e e 2 AR AR SR s H . T L A [EHE IS
POEEN TV EHRLENO EEHH OFBEICEI L T
X918 bNG, RERS, EREBRICHRT, AL
BHNEHORFHITLE Y ZABEBWIZKE WL TH
%o EBTHURBISE D E OREIEO L ELFSIINC R D
LlE, BoOTEHLY, 222, EBEHEsE [ 1Cpss
LTI LVHREY & AR AN ORFER T % E AU
JEhe ST WHLT B & DRICAEERAE LTV SO TIE
TuprEiEl I NG,

2. BEARBOREEZHET ZIURE

WIS, HER OHEREE (B L SITENn )
WZBE3 % Hp e RR T O MR FE e HRME A B ([ILRP S B
FEFX SRR |, 20114EF80T) o HE O 2 h F
THEFH L C LS 2D EESCIHNZIT ) VWhbwd [BE
OFEFE] DI Z WD TE Tz BB FEREOZEN %
WS 572002, B E B S U A NENH L L%
AbN 5, BAMIZIE, HSE, 2, i Rk, M
PR, AL, MR RBI IS, DG, i
FEISE, WM S OMEEEY BAINICRE S e L
Thbo PETIZ2012FI12ABE, 3T Ol i
PEREE 2 TR B 7230 O MU S8 S W 33858 - ERi S T
Who F7o, MEFERFEEET 5 ERE VIS IIC L
EEST, PEOmEEBICHORELERELFF-TWE L
DRIIND %o

IRV 2 IR EIEHERKOEETH 513
A ZE—EW3100F O A — N VOEREMRE AT S 1
HEDNAZH L P OWIRIF L TEGLTCELLES R
5o WA OREIRTIX, BNRAE (GRP) 2505
WEPEREFRREE O BIA AR & Vo PEIEEHR O (2011
E2 HI5H) IS XAUE. 20104F 1 ILHA O EEk AL i
134z 2 070008512 E LP sF Gy i s o s s
FED3B% T di7z, Sl FEl 2 L72E, Bitho®H
PSRN 0 B L SE O F8 O HEAE X I LA OREF O FEREIC
HHL T2 LEbhiz, S5 INREEHBER L

DI R AT AR (RIRIEER) 1S XA TR L,

HEEDBSE - FIM - PRAEC Bt S 2 % oD PESENG B Je OF AL B 5 & 3%

OB TH 5. FEZEREERY = 794 + (http//www.soa.gov.en) ZZHBE v,

P E R A (REEER) IS, BEERERAE &, Wi CRHME S N 7e, IBBHISRIC WS 2 2 —E DI B W T
PR ED 2 0 U TR O NIRRT H 0 . MR R O OMIME O AR Ch 5. [HEESE] L, WEoR% - FH - HEc
B 2 ERE R O — E A CH 0 . BRI IR, el AR, MR, MEPRNE S, WAL T MRS, MR,
AR, EREAIN T3E, MEPE LV, VERESMImTE, IR VEIGASE O T U 7 Y T O S N ONHEVE IS IS B RIS - B - - A E
N5, FENTERAEER Y = 794 b (http//www.soa.gov.en) % B Sh7zu,

PEAIT oW T, TIHHEHES ] (20114ER. WPEREHIE) O F — 212 X 2 EERBE O R TH 50 WQIRESILT B, S0, maili,
WS, G, HERT, N oLk - b 2R TH B, RETIREM - ko 7T — ¥ BSHh R w0, N EROBEE M Lz, B,
W E DaT i & b gd T EEERS T A AVE D 22RO o TIrb 2 b D EUEL T,



M5 [ RILIR] ORFHst 2T HI L, AMEA OFSRIE
Mg LChFEML TELBEMED S,
RSSO R IR TH 5 HFET 2N TE L 72D
i B EBEOREA 7 T OBESED S, Fhilk
D B0 TRFIEEID D b MR A Y v F ISR S h
559 %0722 ThHEH, BH1IDLEHIZ, HRITLHE
EHbIX & o BB MG & BINE W b > OV A35HE &
. BEIRER 2SRRI L7z HRIEAE (5H2)
(Z20104F 12 12 Bl S, 42 R4158F 1 A — h L THESE
wEOW FAETH 5o 8 3 HHL. HEERIZ80F T
B2 REDIZZDBEPTOHEEHEIEINT WD, BN
W - > AV (BF3) 1320114 6 HIChish, &R
78F X — b, WEREDOWEL Y ANVTHL, B
3 HHR, BEEHREEIE80F T, IREBIL I 8288 — MV
Th b WEREEBE N Y AVORMICE Y., Fil
M OEBHEXANDT 7 2 AHWKEMIN Y, HEOBSE
B—RUACHEATZ, HETEBIFIEEEOGEAS v 7 750k
fili % 3 LD TV 2 130 SEF R AT 5 D A L,
TERERIOBIE 1T > T Wb, FE 4 13HE P OF B
FERREFIXRER Y v 7 —OZH T, AR o FE R kg R 5
RIS RBM O RR T EMTH 5. FEHT T, K
WOFEDOT, i EORZEA ¥ 7 FAWIEM ST, H
IRBHIEAMARN A TV B IEAD - 726

EBIE b RIVDAE

T

FE1 HEEBEXE

NIREPN

FeH W - MR

ERINA REPORT No. 110 2013 MARCH

FH2 #BEKE

FF WY

FE3 BMNEFEMXIOAYAO

E 7

BFE4 EHFEBEB=EEFRERtE>4—0O%HE
(T =)

EEyivi

T SR S W A T e VA G B ] ARSI 20104E12H27H X 0.

PTHE, MEREOK N AV ED % el A A RICHE] ARHEHAFE. 2011466 A 1 HX b, (http://j.people.com.cn/95952/7397469.

html 2013%£1 A8 H7 7+ X)



ERINA REPORT No. 110 2013 MARCH

3. RIITNAaHiEh 5> DEEBEDZALZED REE

G IR IR O IR TH 5 Bl TIERE. W
LAIECA, £ OMBREFBHEZ ML TV RERE
HIBTHEE NI A A=V DDH D, LB IZTEEKEEE.
FALIRBL & b T B &7 [HRIL] OxF 4 g
D—DOTHbo BRICRILPHENTEY ., RHEONHT
b (] OFFW- TEILEIFIENTWS, WERE. &
FRE. Zwil, EESHALRBIAREBL CHENL TV S,
BEOEH TIE, BRI R ENVAZTZI2H, T
NEPEE L, BREEEORE~ Y a Y - ELVBEEL
WYEEShTWVb,

TG TIETLHR I i S AR B | & v
9 HHYLERTT O M R IR RG2S B (20104 1 H 38T #%
B TH B L. (LS. LG 5 EEE0R
e 2 AN, ZNCX D EAORBERELZRITLT LA
HELRoTWD, TR, PENREHIS T, AR O
R - AV F— ARG OMESREAL L, S
Ko 3 2 D IS S O N BEEE AN O Bl %D ST
bo HWMBIINETF v v AL LTHA. A, FEHH.
WL, SRR o RS - RIS & Bl
(I SR % VR Uy T SR O ARER A AR L 7z, Al
DOMNBEHIE & AT, 2B BT 503 AR IEH
ATHhN T2 EBIHOFEMEEZHE L T b, B2,
201 141 D BEL AR T4 2 250 ABHRBIRIX 10375 1 7D
FoEE IOy MI297AMC, $E S5 TR R
HA46% B 028718 (FATR— ) ITEL, AR
D69% % i 7%

BEDOENT TIXBEEREEFRT 572012, BB
Ry A v 7 FEMOHHE. NI & HHE I Ol EAs
SN TWD, 20114E, A ZEBBEOF T 23T, &
MR EIC D o 72 BLl T 2 WEE L. & o—#ig x0T
WHRA U720 HUSARTE 8 IR 0 72 0 WAk L~V AT ECH.
T2 B L2 Did, hEMOHEGITH % L B DO EFIZR )
849 %0 AMBUFIE RIS 3 % s 2 =il X & 2
O, ATE - 1 - B - HE - ARl RS oS oA
FRHHBERZMRLTVD, EHHRKICAS L, M T
BWEBE VS EBIEY, ERIEZOTORBZE),
A CEEMIC L ZEHEE KL (BHE5), i,
WIS T A N R N BCE o S LR A R & (5
HG) lRL. koFETodRLE LR HRICH
LEND LI ITIER - BERERZ ML TV b,

AT & i S Ty RILICH LT A B &, A B

OIKREY B BILF N & Hdr & OEEBEOZAE /2
WFEEEROBBIEEZLEEZ TWDE L) 72, RiLoS
BRKEE T 2, KLEEEOWITRGE % sl L Tt
WORFHEBEZRHL LS L LTwd, EHXHRITET
175 ThIzH, REOBSEEMAAHEIIT SR L TV
(BHE7), ##E b, CoRTV— b CHEE.
BN TWD IR L7z, 2, WhCRENTE
YHREEABEA - —0 [FHAHE] (FE8) oF
B, X HIZORFBIZIE,. 3004E T o HR B A
DL T b,

TRAE ORETIRIRIRI 1, SO RITIN A 5 1 0 HE
FRALIC & 2 ARSI ERIE & . Q04EACIC R A & DR
HW AR WIS 2 BT TR OB %, 20004E4812
RALT N & #ddinr & O R Rse A % i Lo 5 BVl
WO R L 720 BAEORIBERIG I, 2308 O HBLny -
BRI A G2 Ly WSRO % BEERBIRDZ A S5
EEMANBEIRLTVWDE XIICRR S, MBOS#EZEE A
TEEEER O, P EOHIRFERR O S MMEZ R L
TWRIREND S 5o

FHES5 AREmESAFEOKT
e .-

E =i
FE6 AREISRESEOIE

O TR LAR M | R, 2012453 H8 H& Do



FR7 BULEITERY 2 EMEEM

EEin g

FE8 #MWmICAHZE FHBEEBE

Exiieg

4. RE - AIxERORBEEEZRITS 2HE

WA B~ OFH M, MEEOF ¥ 2L - o
720, WEMBE AR THD - 72, 21T LB BUFH
MH L RIS D2 ) &ikT 2 2 e TE. MG O%E
RIS BT B e & H 7 O 7S OFEIR TR < FIZITER - 72,

AR ORKROREIE, AW OL ITHIMN,
WED 2 KA L, Wil 2 BT 2 #hf o &5
BoTWDHLILTH L. WMABUFIZ, 3KRIHTO—MHAL
RIELED, 20 - WEDA ¥ 7 T A, AR - A
O—Je bz @B L, BN, LB OE L O
AEERORMALS %NS ELTWw5, ZUIE D Bk
BRI ORFE N b L. WA ORFEERIIB W TFE
G E#E Rz T L E2E R TWD, WAL ST,
FERE— Lo IR D EELRFRETDH 5,

LA L. 20 X9 %55 o Ml 8 e s & v JL B 1232
IRL7cE A, BEMNBRERAD» RS TE7z, PRENGEDS
AU, BT O — M F 7213 B o1, LT
WA A OME TR MLOBI AR RES D 5.
HOLE & L C 2 0 F B ok ks 2 KRS 5 S
DY AR D BHEICHN TV S M3l 2 B S UED D 5 .

ERINA REPORT No. 110 2013 MARCH

WIPEIEZ U Y72 5 v, B A © 720 4 O
BuE, Ml —AMEOME L Y BB DI ) ITHF IR
NT\W2b, RHRE 3T 23N 2 WM ARKD) L] (5
FO) GEEINCTE CRITLOLZD, EFETHMO CTE
EIRERDEAN RN TH B s o B, #ii—1k
AL DHEAE TR T BRI R R OB I E R 2 B RETH

D, EE L LTI E IR - BRETIAFR (BRERICHEL
W) HROMBE L BT REEO L RICT 2 LESH L L
W IRIHTH o 720

BEHE9 RIJITAZRHh I

w ’.lr -

r ok e v -A

""'W’h"wll'“"ﬂww"“

E ey

B, BRERERL A T A ITHELRETDH 5725,
PBEERClE 2 o RIS FEIE B 0 18 I b 355U 2 J BT 1
EMisT_E2ZEEZ D, UL, HREFOIERZZ A
N IUE, BIREMEOKESH SN RV, €2 THHK
W OAINEITL, BEHEDES72L LTOMY HRT
PR ORB AT L. U & ) &ENIBT 5 Y%
WML OB OO HHREZ M S5, Z
DHEO BARN 2 Ji 1o W T R BT & OFREZ X Y 74
AOFIRIH LT IUTR, L) T Eilhb, 2TDLH
12y M & RO BRI T & EoBBRTIERL, B
HFlEoTRTY—20X) RMWH L ET 5,

20084F, HURBURIE [ RAREASTIRE R | 2 K32 L
Tzo WIREFT - BRESIUFRIAL & ORESEATK & 7 BUfE H A
Lo TWd, ZORPEITHTEIC BT 2 HHPEHE O
HHE L iRAb, KEEH T — 7 OEEICBN TV A5 H
JBOfF Ot O T pid Rk & LT R o — M Lo
HEIZHBEEZOND,

5. W#E1,000% OOH#ikEAF ICERY) T HE

FEHOWNIZ VS SPALN D o720 v AT IHE
DR T Kz, PEATHIEH L FOREY
DS 5 &) X%k o 7z, BRSBTS a2, Sk



ERINA REPORT No. 110 2013 MARCH

WNEPF = v 7 SNDEPEFEOFHFDM VA, Ll B
WCAB L, 20X FMEAIEEL B TV AFIid
HWOBIMENIA A=V ThHolze ¥ 7 ¥ —DEIHRFIIHE
HEEECH L TLNT, “HERMHEOLS LY 42 %
Tholze HPTH A F R0 L ED-T2720, BTD
v A7 7] 72K SAFH L7z MBS 23

FICHEE e h ol [ 7] ZREIBEL LTV E ANS
C (BABERDBWZ), IRTARZZTTWwD AL A
Eninizd, BmICEWEEEZ IS Ab Wik oz, B
R BRI L 20 b % <. HNTRIGZEE L < Bl
FEETI L TNz ATA TROHEONLHTED L X —
T,

AN, BRI BT B RBIRERIE O R EE L7z,
FBRLTE PRI — LR 5 | & v ) MRS IR ERE 253 1) |
POE S IR b WAL ol VI S RUI e o1 [N 41 (R R YT T
HLTh Bo 20104, 3 I3 OMMKEAFE (GRP) @
534%. TEEMRAMED6IT%. — M FHINADIT5% % 5
72T Frz, 3WHIEIFHMOBIRICEPLTBY, I
2, FrimOFFEIEIEZ AL T 512, 3#H
(ZH A 1 O HUBTE R O EATRD b D,

LA L. EBEEA20124F11 H KGR L7 TR - Jbdiks
P REHE ] Tl N RHIRDKIRICIER L7z RO
3HEN—ZIZ, TIEE Yy INVENEWEEL T, X
HHFTAY L GEFET ETEREL, {1,000 0%
R DINK IR E TG E Lz HREBIFVPEHRL TV D
DiE, HIREEEROES VRGO HEL Y. B
T CORBOHERE, =4V F— ML — - DR RL T~
Vo u— FOEETH L L BMOEMRIIRHT 2. b
AT, Frim L ZIFF L & O 2R RHTAIC D S, B
BEVLAICIE [ Ve v — KBE - FF OV TN | o5
WRWEH3 D 2 705, A EHUC EISEHUR O RZF i, PHICAE ~
TV EREX O WML E TRIFEBAERLDOH L, H
RPOLRT, v 7 Lo heiEYT 21213, HMvey -
KE-FF D LX) Rl osz 59, EEHIE S
AMNBRETH Ao PEOHINPAFEHEIZ S, P IBUF
DOEXD LS LS NT WD LKL,

MmZ N TR L7200, BUFEEEPE I W
TRABICREREZIELED TV D L TH LI,
PIFERRTH C B A1 L % BUME 72 AR R4 (BLEL10) 2% %
EA BRI & ORFHAE % ARHES B 72 80 O KB 7 7 Bk [
BRRE vy — (BELD) dEZRINTVE, ZOERE
VE—OBEICIGBERR T VO EHRTTH L, T Nk

BEI0 VIWAFHADILGRER

FF Y

FE11 EHRPOHEERRRE 2—

WY

HHETE AP RON RN A FERE® Y AT A
(BRT) &7 V2 FHNICHBL TWw5 (BHEI2), & 512,
THDOEEE ENVICT 572010, LDBRREIME) fk%
SRS RIR A A ) 2. 2OLHEE LERTTRT
TSR TNOZELIZEN IR o 72h, THORH
BHETRRAAZADBEREIZRE S EWVE VI FLH D 5%,
I RWIEEZ IR L 72w,

TIHTRAETAR ) 201 14K (R IEERTHI L) X 0o



\\

it R 7

HhE (RE=#)

201251-9 B HAD shERALFHES

20124E 19 H N B1) 2 HUIL =4 0 J2 IS N A PE (GRP)
WEREHIL, BB DRI FIEO.3% M. R AI121%
B BHETLEAA104%38 & 7 o 720 ORI RHL L
TV2500, WInbaENY (H7.7%8) % khlo7,

THAEOBNE 2D L, WIL=EOMUFIZ A
Mi/MENIZH 555, RELEFIE D> T wv, —EHB
DT MY (GEMTE ER200075 6L E) o i 5

1E. EEEE DHTAE H9.6 % 1. T ARG AT 14.0% B,
LRI A IS % L ol 2D B, BHEHAOTE
BTN T 2 BB, LML, BE AitFEo
OTRIE, 2N 2N98%. 121%. 99%. 7.5% 75 5 726
FTHREOHBE, T, BRI, W4
15.0% b5 L7z HAFEVTAE O VORI IESE T b B 2k,
Ak, mAVF =T, AMINTEOMPOFEIL £h
Zh92%. 75%. 6.1%. 21.1%75> 72

WAL =78 o [ Y P e AR i AR I 391 16 28.4 9% 1
3IMEIL L o720 TDH B, EEA D269 % 1 D
1 Jk7,39268 5, AR A ATFIZL0% 3 D 7,603f C, B HETL
B 7H3030.0% 3 D5,088(8 072 o 720 MUFIF VT D 42
FHD205% % K& L Bl 7z,

AW E M /NERAEIC O W T, BEEEEAHAE R
155% 3 D6,777HETC. A A 158 % D3 4650 C, H
HEITLE D3R 156 %3 D3 8ISETT & 72 5 720

FALZHOMAZE I L TiE, BB AL ORI
LA SN D, BEEBOEGFE. il AS AT R
10.2% 3 0427648 F v, i AA5.3%3 034656 KV & 7 -
72o WEZAOWZMENICASL . B - BAERIR
KT HHAEFBII1.9%H 0192445 KV % iidk Lz bk

ERINA REPORT No. 110 2013 MARCH

2 8@ 52 h

i A AT 14.1 % B D146, 165 KV 72 5 720 BEITLE O™ B
VT S ASH AR ] 0 374 % 3 094368 v, i A 28

216%DITAE F N &2 ), O DUHETH 5.
72 LHRBILE D1~ 9 ka5 id, Wil SEiAE R I
10.19% 3 D36.208 )b, #ir A2 [E15.5% 3§ 0122968 F v %
FeER L. BEM MO EIR L7z,

WAL= Ol FawiiiaE (CPD &, kA=A 24
fLDILL AR SN T & 720 20124E1-9 A W %% 4 DOCPIAS
FAEFINI29%, THHEHF27%. BRILEH[F32% 0
FRICEEE ST

HHTFBA R D — N2 72 0 WAL IE, E A DSHIAE [
WIIK14.0% % (% H. DTFRHELE) 01737850, FHHA A
14.0% 35 01510370, HFEILE 25137 % H 0 13,0167C & 7%

VTR £EEE 0184275t % Tl o Tw b, b7,
BAAER O — NG 720 S, 8544 AYHT AR [ 1 b
17.0% 3§ D11,43470, HMWAE 23 F17.7 % 3 0927270, B
7148 A3 F17.2 % 3 99,4357 12 G 3 06,7780 %
K& k572,

RALRESEE. 243608

FALZB ORER % 1 ) 8l 2 JL R #kE 55201245 9 H
26H . ARECHE L7z W SEIFHIER1,380kmIC B & U,
R I 2 S i, FEHGE, AR . Jl
M SRR i FE M &2 CHRBIL A RIS R %,

IHECTHIL=ZE UL, SWEEE X O BER
FICEENTD OO, Wit v 7 FEOENI L EDH
ERERE o Tz, FALHESEOSMBMEIZ L ). ik
HUE AR BI21677 A WA RE1,60007 b > A8 HLA
FINTHY, HIREFIRIICKRE 23R 0H 5 L 5N 5,
T MgaEE e 7 AL & OEBSET VR ESL Z E D,
o B OREFHOIERICHF G TH L bS5,

BOZGHEE B AYHT AR [ 9 H12.9 % B 0 40.74& B v, (ERINAGBRARFFERIFZE AT Aokih)
20095 20105 201145 201251-98

hE | EE | FH (28I PE | EF| &% (BI| hE | FE| &M | RI| hE (FE| &% |2l

EERRE (FH) % 9.2| 13.1| 136| 11.4| 104|142 138 127 9.3]12.2 13.8| 123 7.7| 9.3 121] 104
TEAEEMUE((TIMER) | % 11.0/ 16.8| 16.8| 121| 157/17.8] 19.9| 152 13.9|14.9 188/ 135 10.0| 9.6 14.0 9.5
Emﬁf‘*&ﬁﬁavx (&B)| % 30.0] 227 295/ 37.6| 23.8/30.5 325/ 355/ 236|302 304| 337 205|269 31.0/ 30.0
HSHBSITERVEER) | % 155/ 155/ 19.0| 16.2| 183|186 185 19.0/ 17.1/175 17.5| 17.6| 141|155 158/ 156
!é‘ﬂ:)kuyi f§KIV|1,956.9| 39.0/ A 549| 39.3(1,815.1|55.7| A 78.9| 70.6/1,549.0| 61.2| A 120.5| A 31.7|1,482.8| 81.1| A 105.4| A 80.3
LRGeS % |4 16.0| A 20.6| A 34.5| A 40.0/ 31.3| 289| 43.2| 615 20.3|18.4 11.7 8.5 7.4/ 10.2 12.9| A 374
BAMUE % |Aa11.2| A28 07| A 28| 387|274 435/ 5000 249|196 37.8| 130.0 48| 53 14.1| 216

(F) AIEFHAL

TREEE, —ERBULOTEREOALEH/RET 5, 2011F 1 AICIE, —ERELULOTELEOREREE ChE TOXEDOERFT LE500HTH 5
2,0005TIc51E EiF 7=,

201141 BLIRE. BEEEREIZS00HTULDHRET O =7 MEREIORRET B 5.
(HiFr) [PEMETFE] 2012FhR. FELE - &4 2011 FERREE - HSEBHE 2],

FHGER. RIREBOAIREF & UK.

BARETE TR,
[BEHEFE 201145,

[EHEREEE] 2011 A, ERGER.




ERINA REPORT No. 110 2013 MARCH

aO>7 (#BXR)

BEBLR

20124F 1 ~ 9 H W oo b 5 0§ T3 AR o Lok wir4F [l 4]
H26%8 T, 0y 7 EROMURL ZIFFEKETH - 72,
T EEEOREVHIBMOR TR, "Nxe 7 27k
(104%34) KO (95%3) TOAFEIERTH -
7o THUCH LT, Y YIE32% DA T xR
Thol

NoNT T A7 W O 8 TS E O BN I 8k
(294%) DML B EZADPKE V. BARWIZIE, 4
RAEFED2EREH R 72 2 L SN T b, )T
W PEERE SIS ML L T B 2 b dH ) EROFF
SEAHE L WA, KEWDEFENZ83% & > TnB I LD
ZRYASI

A TR B (FRarFrb—-1r a2 &) ©
HEREDWA L7z 1 ~9 HMoARERIZ10507 + ~ T,
HIAE R 8.6 % DI & 72 o 720 N v ML LA
BT ZAM - RIRAAEREOTE S D HE 2T, JElERE
OB PN EROSLTIEEFEOR G| oiko 72D L E X
S5hb,
fDFEEECTIE. BEEREE ORIUTEH Lizv, MR
TiE MEERBIIE3.6% OWA & 2 Y 2EIICIZ10.3%
WML TWADIIR LT, Fo/2i#itoTWnb, 2
B RISEDKIED D% D 2o 72 2 L AZ DT FICH
bLERD. LMK, HIBHIDIESOEHREV, Flz
X APECE &I CRAERHITA ¥ 7 5B
OOHNIRET T, ShooEdleslz 2L b
HoTh 342% DWW L %5720 T L TH LA
EClE, Bi4ED S O H T b,

BR-NA DIVEREESEFALATOY 7 FOKE
B - N A VIR TR A A, 20114F I I O B 5 -
FAMEFHUTO 7V — TS & LT S Mo Rl&tt T

MITEEETRRE FIFERHL%)

Do LTI I UL A NVHIROTEIRD 72012 E 4
M adr) SR HWE LIZEBREETH 5,

20124E11 1, WAGEREA L. S OMHE - N4 )V HukTE
REEEZEH L CEETREELETO Y2 POY R M %
PRI L €. WS %S 5 0 /MEFEHATICIOR L7z,
ERINAZZATL72U 2 M2 X, &£%27ay =2 o
ARIFER 59N — T gy (REIEER O 5 %2 B <)
Thhbo

ZDRFME, U HNIERL, pHEIhTwE, £TH
I ON TR0 BB Tud 27 FThI,
P30, FHEHIBUENV—T NV TH DL, €ONEIE. &
WCHEETT ORGSO IR EMOBM T a2 7 MR ET
H5bo

WGBS E ORMEFE L o Thud, T35k, 19k
5560 N — TN o TWAD, 9 b 3MITRED Y
TEFEIVRIN TRV, EFEFRKEVDO, N HL -
7 A= VB OEMLKR GO T e Y = 7 T, 20124
~20304E D7 v Y = 7 I HNIZ8000f )V — T L A3
ThHhbELTWD, ZNIZLD. 20304113k T) & 4F
MIMMICETROLIENAEE ENTW A,

WIS, RIS AAETO Y 27 N TH L. 71200
HY, TOILEEL D ho 2% BRSO EEIZ
3JR8689EN — TN ERAE SN T WD, FFICEFHNKE
WOE, FNY Y2 ~H0N) 5D YRR T O
T FThHY, FEBIZATF1IKS0006E N — T L
AFEFNTVES,

CDIEIDAEFERBOCHEM Lo Ta Y =7 FAT
HHY. TOREIXLIMEL—T LV TH 5,

WHENA VSRS TR, chbso7ay s b
BHEALZ) AT, AERMEEITo T I LR LR
b b A, ZORMARL TR RIS 22k > T
WV

(ERINAFIAAFFEE FAEWZE R #IFPEsR)

2005 2006 2007 2008 2009 2010 2011 11-1-68 | 11-198 [ 12-1-68 | 12-1-9B8
0> 735 5.1 6.3 6.8 0.6 A 93 8.2 4.7 5.3 5.2 3.1 2.9
BHREPEX 26 42 35.1 A 02 7.6 6.5 75 7.4 9.8 0.3 2.6
Y EFE A 66 0.0 0.5 4.2 A 136 18.0 10.5 11.7 14.2 0.6 5.3
DLF vy hE 6.6 1.6 0.6 0.9 A Q2 8.6 20.1 17.3 18.2 14.9 9.9
AiEH 19.7 12.6 2.1 14.6 A 27 13.5 17.4 22.8 211 14.2 9.5
INNOT 2T 4% 4.5 A 107 10.1 AT74 AG68 21.3 12.9 12.2 9.9 12.0 10.4
T L— IV A43 4.7 2.6 11.4 11.4 0.1 18.0 17.2 21.0 A 11 2.3
THE M 2.6 A 112 A 90 2.1 5.8 3.3 7.1 1.0 6.3 11.0 15.1
CAVRR 12.7 31.1 2.3f% A 92 26.6 0.0 2.3 1.9 5.7 A 49 A 32
-t 3.0 4.2 227 18.6 A 1838 23 0.4 5.6 5.4 A58 A Q2
Fa23 EARERX 20.4 A 9.1 A23 77.4 16.3 A97 A 64 AG63 A 49 A 94 A 12

() [AY 7HEHES Q011ER)] ; BREMREXOHSEFEE 20115F)] ; [O27OHSEHFIES (20115F6. 98 ; 201256,

FIRET) o

9AR)] (OY7ERE



BREARERRE FIFEFRBL%)
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2005 2006 2007 2008 2009 2010 2011 1-1-68 | 11-198 [12-1-68 | 12-1-98
O 73858 10.9 16.7 22.7 9.9 A 157 6.0 8.3 27 4.8 11.6 10.3
BHREREX 7.4 2.3 18.9 11.7 7.1 A 21 21.4 54.5 33.4 A 92 A 36
HEFE 30.2 2.1 92.2 14.0 9.4 A 427 23.6 18.6 19.1 37.4 49.5
DLF vy H#E 12.0 5.2 33.5 5.4 27.7 7.1 A 40 A 63 A 150 3.5% 23.2
AE s 29.3 6.4 20.6 415 74.3 17.1 21.3 55.0 427 A 407 A 342
INNOT A% 1.8 8.7 229 9.9 8.1 27.4 3.9 23.5 20.5 A 230 A 94
7 L— U A 53 5.1 38.9 241 A 114 14.0 36.1 82.2 50.0 A 392 A 281
< HE M 5.3 23.9 28.7 15.1 A 02 A 192 0.8 48.2 25.5 50.1 53.2
AV 1.7 0.3 A 181 A54 A 246 7.8 26.6 2.0t 44.6 31.7 16.1
d14YB#E 54.5 A 12 20.3 4.5 A 16.3 2115 28.8 2.0f% 51.7 A 395 A 122
FaabEAEX A 386 A 386 1.6 29.5 61.9 A 726 64.9 2.9 62.5 58.3 26.1
() [0 7#metEsE Q011FR) ] ; [BREREXOHRFEEEYE 011F)] ; [O2 7OHSFEFES (201157, 108 ; 201257, 10A)] (AL 7EHRE
FIRETFT) o
NIGEERTTERERE (RIERE%)
2005 2006 2007 2008 2009 2010 2011 11-1-6H | 11-1-98 | 12-1-68 9H
O3 7358 12.8 14.1 16.1 13.6 A 51 6.3 7.2 5.3 6.2 7.1 6.3
BHREPEX 12.5 12.9 11.2 10.6 0.7 3.8 4.4 3.3 3.7 6.0 5.3
YNEFE 5.5 8.6 7.4 7.6 2.1 3.6 2.7 2.2 2.4 1.8 1.9
DLF vy H#E 5.3 10.8 12.8 9.4 1.6 3.1 2.2 1.5 1.6 A 10 A 07
AT 19.0 12.9 11.8 9.9 A23 2.2 2.4 2.2 1.7 9.2 6.6
NAOT X7 13.5 13.3 15.3 7.9 3.6 6.2 3.6 2.7 1.5 3.2 3.5
T L— IV 10.6 13.7 12.0 12.8 A25 6.0 18.7 14.0 18.2 17.5 16.9
THE M 8.3 9.6 10.0 3.1 A 03 4.4 0.5 2.1 1.5 4.4 6.2
YU 14.6 22.1 7.9 20.0 25 2.3 3.2 1.5 4.1 3.6 2.8
a5 EEM 9.5 5.4 6.1 8.1 1.9 2.7 A 07 0.2 0.4 2.8 4.4
Fa3dbEAEX A13 6.4 12.9 55.9 3.2 8.2 1.6 A18 A 20 A79 A 118
(AT [O> 7#HmetEdE Q011ER) ] EREMREROASEFES 20115)] ; (A2 7OHEZFER (2011F6. 98 ;201256. 9A8)] (AT 7EHRE
FIRETFT) o
HEEYDELAE RIE12BHE%)
2005 2006 2007 2008 2009 2010 2011 1-68 9B | 12-1-68 98
O3 7E5 10.9 9.0 11.9 13.3 8.8 8.8 6.1 5.0 4.7 3.2 5.2
BHREREX 13.3 8.8 9.6 13.6 9.7 7.7 6.8 5.1 5.3 2.8 4.4
HAEFE 12.1 11.9 9.0 12,5 8.2 6.0 7.0 5.4 5.8 23 3.9
DLF vy H#E 21.5 11.6 10.1 14.8 10.7 10.2 5.8 3.8 4.8 1.5 4.0
A 12.4 7.1 9.7 13.5 9.5 7.0 5.6 3.8 3.8 3.3 4.9
INNOT AT #% 13.6 8.7 9.8 14.1 9.5 8.1 7.9 6.3 6.4 27 3.8
7 L— U 13.2 9.1 9.6 14.1 9.6 9.4 7.6 5.5 5.6 25 5.4
<HE M 12.4 8.1 13.3 19.3 13.4 8.5 9.2 6.5 7.1 4.2 5.7
AV 14.1 10.4 11.8 13.1 10.7 10.0 6.4 6.0 5.7 2.4 4.2
5 Y EEM 14.5 5.5 11.7 15.0 12.2 9.5 8.9 5.9 7.0 3.2 5.1
FaaMEABEX 15.3 11.2 7.5 9.9 17.2 1.4 5.4 4.1 4.2 4.6 4.3
(A7) (O 7HEtESE (FER)]  EREBREXOHSERFEZ (20115)] ; (A2 7OHSEFES (201156, 98 201286, 9A)] (AL 7EHER
HRELT) o
KEHEMEBREE (FIERIALE%)
2005 2006 2007 2008 2009 2010 2011 11-1-6H [ 11-1-98 [12-1-68 | 12-1-98
7 EFR 11.7 14.1 13.1 3.8 1.8 47 1.1 A 1.0 AQ2 3.6 3.8
BHREFEX 10.4 12.1 10.6 3.4 4.0 3.5 1.8 2.1 3.0 5.2 26
HEFE 5.8 6.1 5.1 8.6 1.7 27 3.5 2.6 2.1 54 24
HLF vy hH 6.8 7.1 8.8 4.9 3.9 2.3 5.2 4.1 5.1 A 27 A 35
piAR;:2 0 15.4 15.0 10.6 4.0 6.5 5.9 1.3 6.7 5.9 53 04
NSO T X7 8.5 14.3 12.1 A 49 8.4 5.3 A20 A 32 A 1.3 25 0.0
7 Ls— U 9.6 10.3 19.6 11.5 A55 A 16 17.8 12.6 17.3 29.7 27.8
<HE M 3.1 9.1 6.8 1.0 25 2.5 0.1 A 46 A 34 6.9 5.9
YUY 14.4 14.1 12.4 6.8 A 06 A 1A A 44 A 79 A 56 A 35 A 38
a4 YA 8.3 8.3 5.5 12.0 4.7 2.7 A 10 A 1.8 A 1.1 0.5 02
FaiaMEEAER 17.3 7.2 4.4 5.2 A 8.1 4.0 A 125 20.9 19.6 A 70 A 66
(P (O 7HEEHESE (2009FhR. 2011FER) ) ; [0 7O#FFESE (201157, 108, 201251, 7. 10A)] (O 7EBERBET) o
* fHE 1 REE
FHRABEEES W—TN)
2005 2006 2007 2008 2009 2010 2011 1-1-68 | 11-198 [12-1-6A | 12-1-98
O3 7858 8,555 10,634 13,593 17,290 18,638 20,952 23,693 22,277 22,622 25,476 25,686
HREHEX 11,508 13,711 16,713 20,778 23,158 25,814 29,421 27,766 27,890 31,700 31,907
YNEFE 13,437 16,168 19,409 23,816 26,533 28,708 33,289 33,327 31,103 37,523 37,448
HLF vy hE 15,477 18,541 21,815 27,254 31,570 35,748 39,568 37,425 37,774 41,482 41,323
A 8,926 10,903 13,174 16,805 18,997 21,889 24,433 23,080 23,379 26,141 26,155
NNOT 2T #% 11,336 12,888 15,884 18,985 20,455 22,657 26,702 24,404 25,159 28,694 29,078
7 L— U 9,392 11,111 13,534 16,665 19,019 21,208 24,371 22,773 23,311 24,840 25,359
THE M 14,673 17,747 22,102 28,030 32,657 36,582 44,240 39,578 40,955 47,944 49,286
YU 15,243 18,842 23,346 30,060 32,626 35,848 38,458 36,140 36,770 42,802 42,710
4 BEEMN 8,190 9,529 11,969 15,038 16,890 19,718 22,886 21,785 22,056 24,095 24,256
FaabEBER 23,314 25,703 30,859 38,317 42,534 46,866 54,314 50,137 51,306 60,236 60,275

(HFT) (B> 7#HEtEdE (2009FhR. 20114FRR) |

; (A 7 OHSEFES (2011F 1,

7. 108 ;20125 1,

7. 10R)] (A 7EFRERMET) o
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T4

S ERRS A REN L L2 Y IVRFEORED R —
AlF, 20124EIC A D Sk L7z SRR O R E O
b RIS ERRFOER, BN R oMt 25 & T
72720 TH 5. WHEOKTIZL Y. 3T EH ORI
KOFRFIFIER U720 66 3 VU 0§ T3 A i AL 2l 7
ETF2EE 9HIIEIA FRE Loz, BEEFEAR
B3NP ORICHM LD T2, $E3MEHD AL 7
LAEE ] & e X pIAE ML Mo B5A-CTLE v TV AT (i
JGRAT) o B % KIEC B - 720 45 3 DU oo E R T
BUGEIE DT IS BT A LER L7225, @E T RmEo
HRFERDIENFHMENTV 5,

v O FEE

10)7 o 8l T3E R pE AU CHE L i AR W) 191 1E5.6 %6 38 & 72 o
7oo EHICIIHICIZ R MO % Fe sk LIF154% 34 & 7% -
7oo COMEL~1AMOAEEFIIFT2%N & 75 o720
PL T A PER D60 % % 15 6 B 853 o 78 i B Wi 47 1) 3
6.7% W TH o720 T2, BEHILI3%. AFE (B -
B - Kil) 1341%. EhENEERE % Rl 7z,
PLEMOATERIE. AREEY) TF YRRV CHERD %
b5 72,

20124F11 7 K o %6k 0 38 $1340,328 AT HiT4E A ] o
62,726 N> 536.0% A L7zo A I L, 1 ~11H
WNI55431 NS 7 1T B SR 3ER L %2 0. 29,314 A DSk ik
LEG» BANTWD, LA L, BIRE ORI AR R 2
370% Flal > 7z FBMEREHOIEKRERFHLTED,
20134E VI E O WEZEFNMIAPE v & —12B VT, 245 DL E
D6,600 N3 % BF A X 2 WIS 7 e 75
LDERZETEL TV,

20124 1 ~11)7 1 o0 3 % 25 Wy il b 3 513 /i 45 W) 90 1t
148% T, Hl&#w& “HiOKEIZH L, HEEWIMTEHE

BN &\ 15 - BEY — ¥ 2 2B < & TOHRRMIC
BWCHHERPETEA LTV 5,

20124F 1 ~1IAMIOFIgRR PV &L — M1 Fv=
1,356 & & 7V 7T, BiAERIEIA S 8 %l L 720

10A RO AIZ B W T BSOS BUA o fifitf
% Bl 572720, 20124E 1 ~11 H #1o FEZR MBI 1%7,070
B ZPVTORTE RS2 BARTHIHML., Zolt
BUZE® 2 ¥ = TIIHHE R 019.6% 2> 523.0% 23K L
720

20124E11 H K IKg i O HM T A 15513 22,368 KOV T, A4
B %65400 KV k> Twb,

NHEES

KHUBEHE L B %S 7 LVl & 2 B A 0 i A DBk
2D, 20124E 1 ~11A WO B3 2208 RV Ok &
olze LAL, ZOMIANZ20134E 1IN S b RaAA
Thbo A2 - MVITA EMMINTB VT, Y OFEILRE
fiA20124F 12 H27TH IS Ly T3 & 0 b AN G
ENDLRAHRTH S,

1 ~11TA BTSRRI 55 %., &8I L T
4068 FViEA L B AIEW55%, 8 L 72630 vy
L 7ze

BERUEE

2012411 H R o WA= (M2) 137.18 v 7V 7 G
Fi4E I 2 15.0% k1o 720 PRI FE P93 2 3 T 4 %
450%. IMEHFETEEH204 % [E P AL BRIV T A
150%. HMEERILWTEEA125% ., BED7.8% Th - 72,

HARICBWT, AEEEIZ69L Ny 7V T 20
9 H54.1% (L RBERMIT . F7244.9% (E AT & 7% 5
TWwho ANRAHEFIZ2990M ~ » 7 v 7T, Bigako
43%TH V. WIHEFRY2 513.0% P LT,

(ERINAFHAAFZEMEEIZER  Sh. = > 7 3% V)

20052 | 20064 | 20074 | 20084 | 20094 | 20104 | 20114 |20121Q|201142Q|201243Q|2012%108| 11B | 1-118

KEGDPRKE (MATEFRLALE: %) 7.3 8.6 10.2 89 Aa13 6.4 17.5 16.5 11.0 5.6 - - -
SETEAER CIaiERIAL © %) A 42 9.1 9.7 28| A33 10.0 9.7 8.9 8.6 2.2 5.6 15.4 7.2
HEEYMLEFE IRIERLALE: %) 9.5 6.0 15.1 22.1 4.2 13.0 10.2 12.6 15.4 14.7 15.0 14.4 14.8
BEREEE (TA) 32.9 329 29.9 29.8 38.1 38.3 57.2 50.1 475 441 40.1 40.3 40.3
S RIVBEL—F (hyTILY) 1,205/ 1,180, 1,170| 1,169| 1,437 1,356 1,244| 1,356| 1,320/ 1,368 1,387 1,396| 1,356
B%IZ (BHUSKI) A 113 107| A 114 A 710| A 229) A 292| A 1,747| A 580 A 480 A 954 A 60| A 165 4 2,239

i (BHUSKIL) 1,064| 1,542| 1,948| 2,535 1,885 2,909 4,780 878 1,375 979 433 365 4,030

WA (HBUSKI) 1,177| 1,435 2,062| 3,245 2,138 3,200 6,527| 1,458| 1,855 1,933 494 530, 6,269
ERHBUEZ (HERyTILY) 73 123 133| A 306| A 329 2| A632] A56 A519 17| A 21| A 128 A 707
EREYEX (BA x0) 10,268/ 9,693| 9,030| 9,051| 8981 12,125 16,300| 3,533| 4,004| 4,115 — - -
ERscEEYEX (BF hx0) 9,948 9226| 8,361| 8261 7,817| 10,287| 11,382| 2,995| 3,055 3,045 999 876 11,210
BREFECH (TEH) 677 476 294| 1,641 1,733] 10,320 651 258 248 22 — - -

(F) HEEDM LR ERAXERGHKRE. HBL — IHhTHE,
(R T2 JIVERMER [T JIRETEE]. [EJHREAR &5 @0



R E
< 7 OfFEENR & RE

HEESRAT (FPOLgUAT) 2T12H 6 HICAFK L7z, 20124645
3 O FHCDPO LR (YUEft) 1. Z= 6 i i
THIHIIE0.1% (FE=RIEE04%) THMMBOFO02% 05 T
HBEIE S, RERERDOFESZIR Lz, HEHENICHE S
L NTE TR S I H0.7 % Tl & b 5 37
[ 7 ATV 7] A7 % T i O A5 % 2 & T BIE
Lotz ZOPRTIE, M A A48 % TRl
DAL3%DH05FEA ¥ FTFHoTWAH,

SLTSEABER L (WEfl) D 3V oMUERIE, &
Fi B TR L A2.3% T IO [7] A20% %5 F )5
BIESNh/e BkTIE. 9 HIkniHK09% <. 104 i3
0.7%. 11713[[28% & 7> T\ b,

RER (FHWEM) X 9 Hid29%. 10H133.0%.
11HIX3.0% LR L T2,

BHWZ IMFAR) (&, 9 Hid54.86& Fv, 10H &
5178 Fov, 11685 FvoEhEn Bl ko7,

EVBEBFL— M. 9HIF1 Fy=1124% + > T,
10H1Z@11057 + >\ 11 IZIA1087 + > &, 4ERiEE
WL TR+ VETHERB LTV,

HEZ WM L1329 A OR4ER A k20%2 5, 101
E21%. 11AIERA16% & EDIHEB L TETWwD, £
JEH AN #1039 o RIER T H1.0%. 107 1&170.2%
T L. 11HI13A02% L~ 1 FA%RGLELL 720

BUff R v 7 5 v 7, wEEENSER (KDD 2%11H25
HICHEL72RFERMELICE 2 &, 20124E DI ERIE
22%. 20134E1330% & %2 5> T\Wb, THIFHRITTH
B EHATAI0R 12T £ L2 TR, 20124F24 %, 2013
H32% % TNENT RS Tnb,

012F DR ER 2 TWHEHANIH 2 & NHEITREHE
AT % BT H30.0% AL 1L A06% L B> T b,
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WA THHEINIE34% E LTV b, F72, WHEH W LA
H(322%, KERII33%ETFML TV,

—7J5. 201E DK ERIZO VT, NEIZER BN A
27% PeMPEA5.3%, BB A23% & TN ENAELE
IDFEML, B H69% EMUIBELTWE, 72720
EEROBER30%I1E. 4 BHEE L RSN 5 HEOBILL
BH% Fhlo>ThBY, 1— bt Fakg ok,
HERFORBICE A L 2> TV b,

KiFHEE DEA

1219 H I E AT b N 72 KR IR TIR O 5581 X
V) SR ORI EER DY, HEETE O A T 5 0 AR A
IO EHRE R L o 2 RIRA O SR IS
BEFI L 720

CORR2 ISR T 2 BB, BUEOZIERE &
[l UBRSFIRBOME L e F o 7275, KHEZ WL Cimii &
ol BEHEOMELR EIZOWTIE, HAHRIEOHE
OEEFTHENS,

FIRE QLA SN B WK T BB ICOW
Tid. A TR L2z, 2V — 7 M oM Bk
FIZE D [ERME] ok, AxohsREL e %o
TWwd, L L, Zhv—7HOERE & EEREEORN
OIENFTT BB, A —F——EAREZEZHO LI L
PRI T 5 7V — T REO LR 2% & OHHE
PHE SN T2,

AR OFHETRLS % 3 h 2 EGEE LT, -
DOBFENHEEI o TV BEHAE T LR L A
BHOMRKITHT 2R OMF SN TWD, Fio, EHHT
AT 2 B, IR E Mg & EREMW R
bBEF I T2,

FEEBOR O 2D 720, W B CBEIL S h7z
FEFBORIL ORIE AR Z b OFRESREH S Twb,

(ERINAGARIE SR FALOIZEH R

20074 | 2008% | 2009% | 20104 | 20115 |11510-128 |12%E1-3B| 468 7-98 125598 108 118

KEERNMBEE (%) 5.1 2.3 0.3 6.3 36 0.3 0.9 0.3 0.1

RIHEZH (%) 5.1 2.0 1.2 441 2.2 A 05 1.5 0.2 0.7

EIEBAEKR (%) 4.2 A 19 A 10 5.8 A1 A15 3.2 A29 A17 - - -
SETSEAEERE (%) 6.9 3.4 A 0.1 19.5 9.5 A 01 2.2 A 0.1 A23 0.9 0.7 2.8
KEE (%) 3.2 3.2 3.6 3.7 34 3.1 3.4 3.3 3.0 2.9 3.0 3.0
E5I%Z (EHUSKIL) 37,129 5170| 37,866| 40,083| 30,950/ 10,249 2,612 8,521 13,341 5,487 5,169 6,753
it (BBUSKIY) 371,489 422,007| 363,534| 466,384| 555,214 140,370| 134,873 140,193 133,143| 45423| 47,080| 47,779
BWA (BHUSKI) 356,846| 435,275 323,085 425212| 524,413| 131,209| 133,609| 130,474| 125594| 42,538| 43,390| 43,398
AEBL— b (74 >/USKIL) 929 1,103 1,276 1,156 1,108 1,144 1,131 1,152 1,133 1,124 1,105 1,087
EEEYME (%) 1.4 8.6 A 02 3.8 6.1 5.0 3.2 1.7 0.4 1.0 0.2 A 02
HEEDM (%) 2.2 4.2 2.6 2.9 4.0 4.0 3.0 2.4 1.6 2.0 2.1 1.6
HEAETESL (1980.1.4 : 100) 1,897 1,124 1,683 2,051 1,826 1,826 2,014 1,854 1,996 1,996 1,912 1,933

(F) EIRERE. RIGHEXE, BEEATR. BTREERQCHHLAUE, SEEYM. HEEDHECHERBILMOE, KliERIIBRE
ERHBEE, RIECOHRXH. BEEAYR. BTEEEEY. AEFIFHRARE
ERRERE, RIGHEXH, BEERTR. £EEMMIE2005FE%E, HEEYMIZ201058%
BHNXEIMFAR, BWHAEEN-2

(HiPR) BEIRIT. HETH
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HHRITRARSNE (b=)

ERY —E 5% 3 A% T

20124F12H 5 BAY [WisEHA) A+ > F 14 YU L hud,
20124R111 3 BICHMHYCH Y . B - BFE, ARl
oMb o A T 7 ¥ =Y a Vi ThH MR A
RESNT A 22— M 2 LTr—7 =7 — Mo,
RFERLOZE DITHET L 72,

FECEFRSROESEERIAR

20124F 1211 B [fEai] 4 >~ 2 4 I LA,
TR, 5 Ak e AT R S N7 MR B I K AT
ZRLOMTARERATHSEDZ &, JLHIfETIE,
BT R % BV ID BERL o HE O SR % S0 IS CHIGE S
BH—EAMTONTEY, HLVIHKEBAT LIRS
MR TWD LW, BHEZDIIMRERABIC, ek
RTWA AR ERT L EAAEE VS,

HEFEHRPRESHSLHEEOALREIT S LITRIHO
ME R

201241225 HAF TafsEdrsh] A+ > 9 4 Y BUS LU,
FH21H, W@ B SN THR [DUBHA 3 |
T2 FHROITE RIS EIK L 2R Bl )
. WO 0IC, FEOKEE THE T L7,
BB BT, SIERE 1 EsEEERA LB L
7o AIERAE I BRITHHT [ 512, FHEMERT 272
DT, WEMEZILOSETFSELEMBERE L VBND
Loy bELVS B LTE RIFRTiEe s i
WEBRI L7,

[FhFEDE]

20134E 1 H 1 HEQ M EH 0, Wit L U T, &
EREARES 54 1 B30I X B [HHEORE] O%EDH -
720 S HBEEALIK, 194E80) OBIGE 25 [HitEDHR:
RS TREETHEE RIZED 2 2 Z0EOEB I
Thbo &IEHICIIE [HEORE] ofUb DI, Wik
MY EREBaAK [ 57680 ) | e A BB BIAE [R01fee A R
SHB S LR EREEMEK [HFaaifm] 3 Mokt
FATH I HIEERIN TV, & AR OM#EDT]
1K 2 B2 D50 H o 7205 S OFEDOEED ik
FEfZ, 230138 TH o720
LAEDPIEDOTHO AT — A ik, [FHEMRL72ZF0
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