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2-3 June 2003

‘Toki Messe' Niigata Convention Center

Programs

Keynote address: Song Jian, Chief Executive, China-Japan

Friendship Association

Panel discussion on the Northeast Asia Grand Design

Panel discussion on transportation issues

Meseting of environment experts

Panel discussion on energy issues

Individual regiona seminars

Related Events

Northeast Asia Business Fair ‘NAB-Messe'  2nd-3rd June

Niigata Energy Forum 2003 4th June

Organizers  Niigata Prefecture, Niigata City, ERINA,
Federation of Chambers of Commerce of
Niigata Prefecture, Niigata Association of
Corporate Executives

Co-Organizers
Northeast Asia Economic Forum, United
Nations, National Institute for Research
Advancement

Cooperating Organizations

The East-West Center, Japan’s Committee for the

Promotion of the Asian Energy Community

(CPAEC) and other government and private

organizations

Northeast Asia Economic Conference

Organizing Committee

Planning
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Russian Oil for Northeast Asia: Opportunities, Problems and Policies

Vladimir |. Ivanov
Senior Economist, Research Division, ERINA

Introduction

In January 2003, major developments with the
potential to affect energy security in Northeast Asia became
the focus of international attention. Firstly, there was the
crisis caused by Kim Jong Il's decision to dump the 1994
Framework Agreement and withdraw the DPRK from the
nuclear non-proliferation treaty. As the United States and
other members of the Korean Peninsula Energy
Development Organization (KEDO) decided to end
monthly shipments of fuel oil to the DPRK, Pyongyang
reactivated its graphite reactors to ensure additional
supplies of electricity, removing at the same time the
monitoring equipment installed by the International Atomic
Energy Agency. The future of KEDO became highly
uncertain, if not bleak.

The second problem was the mounting pressure arising
from the Iraq situation and the threat of an invasion by the
U.S. military, in the light of the potential impact of this on
oil supplies to Japan, the ROK and China. The U.S.
intensified pressure on Saddam Hussein, demanding from
Baghdad full cooperation in weapons inspections and
disarmament. However, Irag's huge reserves of oil were
probably an additional mativation for this policy.

However, positive signs also appeared on the regional
horizon as Japanese Prime Minister Junichiro Koizumi
prepared to visit Russiain January 2003. From the Japanese
perspective, the geographic proximity of Russia combined
with its potential to produce and export energy resources
makes energy sector a desirable basis for bilateral
cooperation. Indeed, the ongoing Sakhalin projects are the
largest investment undertakings in Russia, involving
Japanese investment of almost US$1 billion and the
prospect of this eventually totaling US$8 hillion.

During histalksin Moscow, Japanese |eader expressed
his support for an ail pipeline that would link large but as
yet undeveloped oil reserves in Eastern Siberia and the Far
Eastern region with an export terminal on the Pecific coast.
Indeed, this project would be of mutual benefit from an
economic perspective, contributing to the development of
Eastern Siberia and the Far Eastern region, as well as from
the energy security perspective of Japan and other
economies of Northeast Asia. Junichiro Koizumi stressed
the readiness of Japan to support the construction of the
Pacific pipeline. Japan could provide export credit
guarantees that would allow up to 100% of purchases to be
from non-Japanese sources. Vladimir Putin agreed that the
project is of great interest to Russia, while also admitting
the need to review its economics and financing issues.

The lmpasse

Some Chinese observers were very quick to mention
that the plan to build a Russian oil pipeline to China was
left up in the air because the deal was not formally secured
as had been expected before the Russian President's visit to
Beijing in December 2002. Admitting that an alternative
route to Nakhodka would alow Russia to reach markets in
Asia and North America, in line with the goals of the new
Russia-U.S. energy dialogue, some commentators warned
that the cancellation of a pipeline to China would
jeopardize bilateral economic links with Russia. The cost of
this could be the cancellation by China of several projects,
reportedly involving a combined total investment of about
US$33 hillion. Other publications made reference to an
unnamed Y ukos Company official who reportedly said that
the Russian government has promised to expedite the
construction of the pipeline to China, partly in return for
CNPC (China National Petroleum Corporation) dropping
its privatization bid for the state-owned oil firm Slavneft.
Indeed, CNPC withdrew its bid before an auction on
December 18, 2002.

As the mass media reviewed the outcomes of the
Japan-Russia summit, speculation also surfaced that an
offer to support the Baikal-Pacific Pipeline (BPP) project
was not only the product of the Japanese leader's palitical
resolve, but a response to recommendations from
Washington." The truth is that the "oil segment" of the
summit agendas of the December 2002-January 2003
meetings between Russia and China, as well as Russia and
Japan did not strengthen Russia's diplomatic position in the
region. The BPP project, which was unexpectedly emphasized
by Japan as one of the pillars of cooperative links, is fully
justifiable and desirable, provided that oil reserves are
sufficient and funding is available. However, a situation
with Russia's neighbors - both huge importers of oil -
lobbying for mutually exclusive investment options, could
lead to complications reminiscent of the Cold War era.”

In dealing with the potential discord in a constructive
way, Japan, Russia, and China should adjust their interests
and promote cooperative initiatives that respond to their
energy security and development needs. This is precisely
the goal of the "new energy security dialogue" between
Russia and the U.S., which is aimed at the development of
energy infrastructure throughout Russia, including Eastern
Siberia and the Far East, the modernization of the power,
natural gas and oil sectors for the sake of greater stability in
global energy markets, and enhancing the security of
energy supplies.’ These ideas have also been reflected in the
energy diplomacy concept paper published by the Japanese

! See Sentaku, no. 2, 2003, 48.
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Indeed, back in the 1970s, Japan and Russia were also considering building a Trans-Siberian oil pipeline to supply oil from

Western Siberia to Japan. Reportedly, at some point, China interfered, exerting diplomatic pressure in order to prevent

Russian oil exports to Japan.



Ministry of Foreign Affairs in November 2002.* While
emphasizing efforts to develop an energy security regimein
Asia, the concept advances the idea of interdependence and
cooperation in the energy sector. China and Russia have
also endorsed cross-border energy cooperation, as reflected
in their Joint Statement signed in Beijing in December
2002.°

"Considering the great importance of bilateral energy
cooperation, the two heads of state guarantee that the
China-Russia crude oil and natural gas pipeline cooperation
projects, on which agreements have been reached, will be
implemented according to schedule. They also agree to
coordinate the implementation of energy projects with
promising prospects, which are vital to safeguarding along-
term and stable supply of oil and gas."

All these new policies and inspiring statements are
very important for the future of energy cooperation in
Northeast Asia. It is therefore crucial that the long-term
validity of these strategic intentionsis not questioned, in the
event that the BPP overshadows the Angarsk-Chita-Daging
pipeline project. This overview is intended to provide some
facts, figures and analysis regarding the overall picture of
the demand for ail in Northeast Asia and Russid's potential
capacity to supply oil to its neighbors.

Transneft and the Pacific Pipeline

The BPP proposal was by no means new to Vladimir
Putin when he met with Jiang Zemin in December 2002,
and with Junichiro Koizumi in January 2003. The idea of
building a 3,765 km-long pipeline linking Angarsk and
Nakhodka originated from Semyon Vainshtock, President
of the state-owned Transneft Company, Russias principal
oil transporter.® On April 9, 2002, he discussed this project
with President Putin and prior to this, Transneft's
representatives and the government of Primorskiy Krai
signed an agreement concerning the company's intention to
build a pipeline to Nakhodka. Later in April, similar
agreements were signed with the other provinces involved.’

In addition, Presidential Order No. Pr-1315, dated July
17, 2001 and presumably solicited by Vainshtock,
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authorized Transneft to draft a pre-feasibility study report.
As a result, the pipeline's cost was estimated at US$5.2
billion and its capacity at 1 million barrels per day (Mbd),
or 50 million tons (Mt) of crude oil ayear. For comparison,
the cost of building the Angarsk-Chita-Daging pipeline of
30 Mt capacity was estimated at US$2 billion (Russian
section). Oil for both pipelines should originate from
Western Siberia, Krasnoyarskiy Krai, and Irkutskaya
Oblast. Several routing options for the BPP were under
review and Angarsk-Kazachinskoe-Tynda-Skovorodino-
Khabarovsk-Nakhodka (Perevoznaya Bay) was selected.
This route involves the BAM (Baikal-Amur Railway) and
the TSR (Trans-Siberian Railway) infrastructure corridors.

In January 2002, the Russian Ministry for Economic
Development and Trade approved the proposal and
organized a presentation of the project, with the
participation of the Energy Ministry and oil companies.
Transneft also completed the environmental assessment
report.® In June 2002, the project was presented at the
APEC Investment Forum in Vladivostok and at the Baikal
Economic Forum in Irkutsk in September.

Reportedly, a decision to postpone a pipeline to China
and evaluate in detail the west-to-east option was discussed
during the Security Council meeting on November 27,
2002. According to Sergel Darkin, Governor of Primorskiy
Krai, President Putin questioned at the meeting the entire
concept of the pipeline infrastructure proposed for Eastern
Russia.’ Apparently, the BPP option has gathered strong
support on the part of regional leaders, who favored it from
the standpoint of the impact on domestic economics, oil
security and access to multiple export markets.

Angar sk-Daging Pipeline

On the other hand, China is rapidly turning into a
massive net importer of oil and related products. Therefore,
it is only natural that Beijing is keenly interested in an oil
pipeline from Eastern Siberia to Daging, as a way of
maintaining employment and ensuring the continued use of
its existing infrastructure in this strategically important
region. Development in Daging carried out with the
assistance of Japan accounts for about 1.0 Mbd of crude ail
production, providing about 30% of China's total oil output,

® Joint Statement by President Vladimir Putin and President George Bush on a New Russia-U.S. Energy Diaogue, Russia-
United States Summit Meeting, Moscow-St. Petersburg, May 24-26, 2002, see http://www.kremlin.ru/summit8/s8_doc4ru.html

* In summary, this document, entitled Strategy and Approaches of Japan's Energy Diplomacy, includes the following major
points: (1) emergency response measures, (2) friendly multi-layered relations and bilateral and multilateral dialogues with
Middle Eastern and other energy-producing countries, as well as countries along international shipping lanes, (3)
diversification of energy carriers and energy supply sources, (4) energy saving and development of alternative energy sources,
including promoting renewable energy in developing countries, (5) efforts to develop an energy security regime in Asia,
advancing the concept of interdependence in the energy sector and promoting cooperation, and (6) response to environmental
issues by simultaneous achievement of the "three ES" (economic growth, energy security and environmental protection).

® Joint Statement by the Chinese President Jiang Zemin and the Russian President VIadimir Putin, December 4, 2002.

In addition, on August 23, 2002, after the Seventh Regular Meeting of the two countries' prime ministers, the Chinese Premier
Zhu Rongji and the Russian Prime Minister Mikhail Kasyanov signed a Joint Communique, which contained the following
reference to energy cooperation:

"To lose no time in implementing the Sino-Russian oil pipeline project, the two sides agreed that state-level administrative
departments in charge should expedite the ratification of the project so that it could be advanced to the initial planning phase
according to the General Feasibility Agreement. The two sides promised to create favorable conditions for the implementation
of the project.”
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but capacity is expected to decline.

An ail pipeline from Russia has been in the planning
process about a year longer than the BPP. Initialy, Y ukos
and Transneft jointly backed this project and allocated
US$30 million for the feasibility assessment. However,
Y ukos was the main promoter of the project, which was
close to being officially endorsed, on condition that all
technical and financial details were finalized. The plan was
to begin construction in 2003. Y ukos was also acting as a
prime potential supplier of oil from the Tomsk and Khanty-
Mansiysk areas of Siberia, and was prepared to sustain the
proposed export volumes alone.”

The distance to be covered by the pipeline is 2,247
km, of which 1,452 km crosses Russian territory (paid by
Y ukos and operated by Transneft), with the remaining
portion on China's territory and owned and operated by
CNPC. The pipeline is to traverse the territories of
Irkutskaya Oblast, Buriatia and Chitinskaya Oblast, which
were expected to benefit from this project economically
(Table 1).

Table 1. Angarsk-Daging Pipeline: An Economic Impact Assessment
(US3 million, persons)

Pipeline | Capital Budget |Congtruction| Service

Length, km|Investments Revenues Jobs Jobs
Irkutskaya Oblast 108.0 114.0 85.0 620 775
Buriatia 552.3 554.0 320.0 1,120 453
Chitinskaya Oblast 792.1 453.0 4275 1,415 462
Total 1,452.4 1,121.0 832.5 3,155 1,690

Source: Yukos

Mikhail Khodorkovskiy, Chairman of the Board and
CEO of Yukos was the key player on the Russian side. In
March 2000, his project was discussed during the second
session of the Russia-China Subcommittee on Energy
Cooperation, part of the standing commission in charge of
preparing for bilateral meetings of the heads of the
respective governments. Shortly before that, he visited
Beijing (November-December 1999) to sign agreements
with CNPC to supply 0.5 Mt of oil by rail in 2000 and
state-owned Sinopec (China Petrochemical Corporation)™
to supply 1 Mt of oil. In January 2000, Khodorkovskiy
visited Mongolia to discuss transit shipments of oil to

China. In July 2000, he visited Beijing again, thistime as a
member of the official delegation led by President Putin.

In July 2001, during a summit in Moscow, the Russian
Ministry of Energy, Transneft and Y ukos signed an
agreement with the SDPC (State Development Planning
Commission of China) and CNPC, regarding a feasibility
study. In September 2001, when the Chinese Prime
Minister visited Russia, a general agreement on the
evaluation of the project was signed by the heads of the
delegations, stipulating that by July 2002, the respective
sides would determine the investment requirements,
negotiate tariffs, and confirm the legal aspects of their
cooperation. It was also agreed that China and Russia
would adjust their construction blueprints by July 2003. In
July 2002, CNPC proposed opening a credit line for Y ukos
to finance the construction of the Russian section of the
pipeline and offered a guarantee to off take 30 Mt of crude
for two decades, starting from 2010. China also agreed to
increase oil purchases from Y ukos by rail by 0.5 Mt ayear,
up to 3 Mt in 2005.

It seems that for the greater part of this period, China
managed to develop two paralel negotiating channels with
Russia, including, in addition to Y ukos, the Russian federal
ministries, apparently extracting benefits from this multiple
setting. Coordination of the bilateral energy dialogue was
the responsibility of the Energy Ministry. The opponents,
who backed the BPP option, including Transneft and
Ministry of Economic Development and Trade, were left on
the sidelines. On the other hand, the Ministry of Foreign
Affairs was actively participating in the process, including
implicit references to the Yukos project made on various
occasions, including those made by the minister.” In
addition, a number of documents were issued at various
stages at the federal level in support of the project.®

Chinavs. Pacific vs. Atlantic

Initially, Y ukos proposed the building of a pipeline via
Mongolia. However, Beijing resisted this option, in order to
avoid transit charges. Negotiations on the route and oil
pricing continued and in one of his interviews, Mikhail

® In 2002, Transneft increased the intake of crude from oil producers to 376 Mt, 10% more than in 2001. Exports amounted to
188.5 Mt of crude oil, up by 9%. Deliveries to Russian oil refineries increased by 10%, reaching 186.9 Mt. Total turnover has
increased by over 10%, amounting to 852.9 hillion ton-km. Transneft's network incorporates 48,610 km of long-distance
pipelines with diameters ranging from 420 mm to 1,220 mm, 336 oil pumping stations, and 849 storage reservoirs with a
capacity of 13.24 million cubic meters. In 2002, Transneft transported 93% of the oil produced in Russia.

" The estimated cost of the project is US$5.2 billion, including a deep-water port and an oil terminal with a stockpiling
capacity of 4 million cubic meters. The pipeline, with a diameter of 1,220 mm, will be equipped with 26 pumping stations. A
feasibility study is scheduled to be completed in 2004, while a pipeline could be commissioned in 2007. Qil for this pipeline
will be shipped from Western Siberia, aswell as new projectsin Krasnoyarskiy Krai, Irkutskaya Oblast and Y akutia.

® "On Nature Conservation" # 7-FZ, Article 3, 11, 32, 33, 46 of January 10, 2002, Federal law "On Ecological Expertise" #
174-FZ, Article 12, 14, 27 of November 23, 1995, Order of the State Committee of the Russian Federation for Nature
Conservation "On Endorsement of Provisions for Estimating the Impact of Planned Economic or Other Activities on the
Natural Environment in the Russian Federation" # 372, Article 3, 4 of May 16, 2002.

° Svetlana Babaeva, Oleg Zhunusov and Maria Ignatova, "An Alternative Route for Oil", |zvestia, December 9, 2002,
http://www.izvestia.ru/economic/article27560

* YUKOS - the second largest oil producer in Russia - is actively developing and exploring access to Northeast Asia, Chinain
particular. While Russias oil reserves amount to more than 350 hillion barrels, YUKOS has 11 hillion barrels in reserve,
producing 1.1 Mbd and refining 0.6 Mbd.




Khaodorkovskiy compared the bureaucratic practices of his
negotiating partners with those of the Soviet era, suggesting
that the BPP could be an alternative, if the Angarsk-Daging
project were delayed.

In the meantime, a domestic debate was unfolding
concerning the advantages of the BPP, with a growing
number of experts favoring this option. Some participants
in the discussion proposed to evaluate not only the
profitability of the project, but its role in regional
development and from the standpoint of geopolitical
interests. Others recollected that Yukos had experienced
numerous difficulties and uncertainties in negotiating with
Beijing. In addition, the idea was aired that building an oil
pipeline to Nakhodka a ong with a gas pipeline in the same
corridor would reduce the costs of both projects. According
to Transneft's top management, Russia's economic security
would be far better protected by the BPP because it
accesses more than one destination,” serving domestic oil
transportation needs along the way. On the other hand,
Transneft did not rule out the possibility of constructing
both pipelines, but indicated that it would operate the
Russian part of the Angarsk-Daging system.

It is hard to tell whether the assertive position of
Transneft regarding the issue of controlling all export-
oriented pipelines in Russia persuaded Y ukos, Lukoil,
Sibneft and TNK (Tyumen Oil Company) to propose a
mega-pipeline from Western Siberia to Murmansk (3,600
km if an inland route were selected, or about 2,500 km if it
were a mixed inland-sea route) to transport about 60 Mt of
oil, mostly for exports to Western Europe and North
America. The budget revenue from the project was
estimated at US$9.2 hillion with 6,000 new construction
jobs and about 2,000 servicing jobs being created.

The government, however, responded that there would
be neither a privately owned pipeline to Murmansk, nor any
other non-state pipeline projects in Russia. According to
Mikhail Kasyanov, the oil magjors participation in funding
new pipeline projects will be taken into account by means
of reduced transportation tariffs. Moreover, Transneft
indicated that, after completion of the second phase, the
capacity of the state-owned BTS (Baltic Trunk Pipeline
System), would support oil exportsto North America.

What all these developments demonstrate is the highly
competitive nature of relationships among various interest
groups in Russia, including state-owned companies,
privatized oil majors, federal government and its branches,
regiona authorities, and the administration of the President.
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Worse, the rules of this game remained fluid for years,
inspiring the private sector to lobby for its interests. In the
absence of state coordination and clearly defined long-term
development plans for Eastern Russia, including the role of
natural gas and oil delivery infrastructure in long-term
regional planning, federal agencies opted to follow proposals
originating from private companies. These tactics provided
only a fragile foundation for the Y ukos pipeline when it
came to impartial evaluation and alternative proposals.

Russian Oil and Regional Markets

Russia is the world's third largest producer of oil and
the second largest exporter of crude oil. Experts in Russia
estimate proven oil reserves to be 130 billion barrels, or
10% of the world total. Without the Middle East, largely
closed to foreign private investors, these reserves account
for about a quarter of the world's proven oil reserves.
According to Mikhail Khodorkovskiy, the West tends to
agree that Russia's oil reserves are significantly larger than
was previously thought. According to the World Energy
Council (1998), proven reserves were estimated at 46.5
billion barrels. However, during the 1990s, the international
audit of four oil majors, including Yukos, Lukoil,
Surgutneftegaz and TNK (excluding Onaco) raised their
combined reserves to 40.2 billion barrels.

In 2001-2002, three Russian oil majors were among
the world leading oil companies in increasing production:
Sibneft (20%), Yukos (17%) and Rosneft (11%). In 2001,
the 0.5 Mbd increase in oil output in Russia required about
US$8,000 capital costs for per barrel per day capacity. This
is less than half of the amount quoted in international
estimates. Russia is now seen as the most dynamic player
among the world's crude oil suppliers. In 2002, oil output
reached 380 Mt (7.59 Mbd), with Sibneft expanding
production by 31%, Yukos by 20%, Surgutneftegaz by
almost 12%, and TNK by 9%, accounting for 74% of the
national increase in oil output (Table 2).

Table 2. Oil Output and Non-CI'S Exports by Transneft, 2001-2002

(Mbd, %)

[ Oil Output [ Non-CISExports  [Exports/Output,
| 2000 [ 2002 | 2001 | 2002 | 2002
Lukoil 149 151 0.46 0.52 34.2
Yukos 116 1.40 0.49 0.51 36.7
Surgutneftegaz 0.88 0.98 0.32 0.35 355
TNK 0.69 0.75 0.29 0.30 39.3
Sibneft 0.41 0.54 0.15 021 389
Tatneft 0.49 0.49 0.18 0.16 32,6
Russia 6.96 7.59 257 2.66 35.0

Source: Ministry of Energy

Y China has reorganized its state-owned oil and gas assets into two vertically-integrated, regionally focused firms. CNPC and
the China Petrochemical Corporation (Sinopec) were ordered to carry out an asset swap that transferred some exploration and
production assets to Sinopec and some refining and distribution assets to CNPC. In addition, CNPC siphoned off most of its
high quality assets to its subsidiary PetroChina. The China National Offshore Qil Corporation (CNOOC) handles offshore
exploration and production, and accounts for more than 10% of domestic crude output. These companies have successfully
carried out initial public offerings (IPOs) of stock, bringing in billions of dollars in foreign capital, including about US$2

billion of stock sold to ExxonMobil, BP, and Shell.

 People's Daily Online, Huang Ying, People's Daily, June 14, 2002.

¥ The instructions originating from the Federal Government of the Russian Federation were dated 22 January 1999, No. 8048
and 03 September 1999, No. 1367-p . In addition, government orders were issued on 10 March 1999, No. FOM-IN 2-07669, 27
October 1999, No. HA-I 2-35698, 29 November 1999, No. BIN - 2-8924, and 10 January 2000, No. HA-N 2-00286.

* In asimilar context, the Baltiysk Pipeline System (BTS) has been built with oil export terminal facilities in Primorsk, near
St. Petersburg, in order to have an aternative route to the southern export route via Novorossiysk.
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Russia's non-CIS (Commonwealth of Independent
States) exports of oil through the Transneft system rose by
over 3% to 133 Mt (2.66 Mbd), accounting for 35% of the
total oil output. On the other hand, oil exports to CIS
markets surged 77% to 32 Mt. In generd, oil exports to all
destinations grew 20%, reaching 189 Mt (3.78 Mbd),
accounting for most of the additional output exported. In
2003, Russia is expected to produce more than 400 Mt (8
Mbd), aso exporting the bulk of the additional output.

The main source of uncertainty, however, is the
inadequacy of the country's current oil export infrastructure.
According to oil majors, the delivery capacity shortage
under the control of Transneft reached 50 Mt and this
shortfall could expand further. In this context, the BPP
project could contribute to the expansion in transportation
capacity to a greater extent than the Angarsk-Chita-Daging
pipeline.

The strategic value of the BPP for Japan and other
economies of Northeast Asia is obvious. Japan is the
world's second largest importer of oil after the United
States, with daily imports of about 5.6 Mbd (227 Mt a
year). It is followed by the ROK, the fourth largest oil
importer (2 Mbd, 102 Mt), China (1.4 Mbd, 70 Mt) and
Taiwan (0.8 Mbd, 40 Mt), which are the ninth and tenth
largest importers of oil. In 2000, China also imported 18 Mt
of oil products, while Japan imported 45 Mt of oil
products.”® China is eventually expected to surpass Japan,
consuming about 10 Mbd (500 Mt) of oil and oil products
by 2020. The combined import of crude oil on the part of
Japan, the ROK and China, including Taiwan and Hong
Kong, may reach 550-600 Mt by 2010, exceeding 870 Mt
by 2020 (Table 3).

Table 3. Qil Production and Consumption, 1999-2020
(Mt)

Production | Consumption Imports Dependency, %

1999 2020 | 1999 2020 | 1999 2020 | 1999 2020
China 1599 1519 | 2043 4975 444 3454 217 69.5
Hong Kong 0 0| 112 239 | 112 239 | 1000 100.0
Taiwan 04 0| 382 511 | 382 511 | 999 1000
Japan 0.7 0 | 2664 2884 | 2657 2884 |100.0 100.0
ROK 04 04 | 999 1630 | 995 1626 | 996  99.7
Russia 3049 3777 | 1273 1978 |-177.6 -179.9 |-1395 -91.0

Source: APEC Energy Demand and Supply Outlook 2002 (Tokyo: APERC, 2002), 56.

The demand projections, however, differ. Estimates
provided by the U.S. Energy Information Administration
contrast with those provided by APERC (Asia-Pacific
Energy Research Center), particularly for China and Japan
(Table 4). Oil demand in East and South Asia, including
India and ASEAN,* is projected to grow rapidly from 15
Mbd in 2000 to 27 Mbd in 2020, including an increase from
11 Mbd to about 20 Mbd of oil cargo that will pass through
the Malacca Strait. The main source of this demand is the
expansion in the transportation sector, particularly in China,
with a projected annual increase in fuel consumption of
5.7% compared with a 4% average increase in

transportation sector demand in the APEC region.

Table 4. Oil Demand and Imports, 2000-2020

Demand, 2001 Demand, 2020 Imports, 2020
Mbd Mt Mbd Mt Mbd Mt
Japan 5.6 280 6.4 320 6.4 320
China 43 215 105 525 75 375
ROK 21 105 3.0 150 30 150
Taiwan 0.8 40 1.0 50 1.0 50
India 18 90 4.9 245 4.0 200
World Total 74.9 3,745 118.6 5,930 - -

Source: Energy Information Administration, http://www.eia.doe.gov/oiaf/ieo/oil .html

Currently, 60% of China's oil imports originates from
the Middle East, while this dependence ratio for Japan and
the ROK exceeds 88% and 79% correspondingly. The oil
dependence of the APEC economies on imported oil is
projected to increase from the current 36% to 54% in 2020.
In East Asia, the share of oil imports in oil consumption
will rise to 72%. In Northeast Asia, dependence on
imported oil is expected to exceed 90%, with China
becoming the third largest oil importer in the world,
following only the United States and the European Union.

It is expected that with the development of new oil
fields in Eastern Siberia and the Far Eastern region,
including Sakhalin, oil exports from Eastern Russia could
be a significant factor in regiona oil balances. The greater
part of Russia's export capacity will depend on the planned
oil pipeline projects, including Angarsk-Chita-Daging
pipeline and the BPP. However, will there be sufficient
reserves of oil to be delivered by the proposed pipelines?

The revised long-term assessments contained in the
latest, but still intermediary version of the Energy Strategy
of the Russian Federation 2020 indicate that in 2020, oil
output will amount to 415 Mt. The good news is that thisis
55 Mt higher than the initial target of 360 Mt, which was
cited in the 2000 draft of the program. Nevertheless, these
estimates are significantly lower than current forecasts. For
example, the government has suggested that oil output in
2005 will reach 415-420 Mt, while the oil mgjorsinsist that
Russia will be able to produce 450 Mt of oil by around
2010 and beyond. These startling differences lead to rather
skeptical forecasts by national and international
organizations, giving rise to nothing but confusion.

A Need for Exploration and Development ...
According to evaluations by the Siberian Branch of the
Russian Academy of Sciences, the proven reserves of oil in
Eastern Siberia do not seem sufficient to justify a long-
distance, high-capacity oil pipeline on the scale of the BPP.
On the other hand, specialists admit that without such a
pipeline it will be impossible to provide these known
reserves with an infrastructure that supports their
commercialization, let alone the investment required for
further exploration. An alternative approach that the
concept of the BPP seems to pursue is to stimulate the

* BP Satistical Review of World Energy, June 2001, pp. 6, 9 and 19.

* In the wider Pacific Asia region, only China, Indonesia and Malaysia produce oil in significant quantities. In 2000, their
combined oil output was 266 Mt, including 162 Mt of crude oil extracted in China, 68 Mt in Indonesiaand 36 Mt in Malaysia
Qil extraction is forecast to remain more-or-less at current levels in Indonesia and Malaysia, while declining in China, so the
output of all three oil-producing economies would level at 280 Mt ayear by 2010 and most probably decline thereafter.



exploration, development and production of local oil in
Eastern Siberia and the Far Eastern region by relying on
supplementary oil shipments from Western Siberia. In other
words, oil resources that do not justify a pipeline in their
own right could be developed, if supported by connections
to the BPP.

By 2010, the ail fields of the Siberian Platform, with
its 1,300 Mt of its proven oil reserves, could produce about
30 Mt, including, according to Yukos, 13 Mt at the
Y urubcheno-Tokhomskoye field in Krasnoyarskiy Krai and
about 10 Mt at the Verkhne-Chonskoye field in Irkutskaya
Oblast. The development of these and other fields will
require billions of dollars in investment, not to mention a
considerable period of time. In addition, 10 Mt of crude ail
can be produced in Y akutia (Table 5).
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on Middle Eastern oil. On the other hand, the investment
parameters of these projects also reveal their high costs and
long implementation time (Table 8).

The most advanced of the projects is Sakhalin 2, to
which Shell and its partners have committed $10 hillion of
investment. Its total confirmed reserves of oil are estimated
at 350 Mt, permitting the extraction of about 8.5 Mt ayear.
Currently, export shipments of oil from Sakhalin 2 are
seasonal due to access being limited during winter.
However, after an oil pipeline is built to the south of the
island, oil shipmentswill take place al year round.

Table 7. Profiles of the Sakhalin Projects

Table 5. Siberian Platform: Oil Reserves*

(Mt
‘ A+B+C1 ‘ C2
Krasnoyarsk Krai
Yurubcheno-Tokhomskoye 58.4 301.1
Sobinskoye 30 82
Irkutskaya Oblast
Verkhne-Chonskoye 159.5 421
Yakutia
Talakanskoye 106.1 18.1
Chayandinskoye 9.9 231
Srednebotuobinskoye 54.4 119
Total 391.3 404.5

Source: Energy Systems Institute, Irkutsk

* Russia employs its own methodology to measure reserves. One can roughly
equate A+B+C1 with the "proven and probable reserves" classification used
internationally, while C2 can be assumed to designate "possible reserves’, athough
there are certain mismatches.

Moreover, the exploration of the Y urubcheno-
Tokhomskaya zone (UTZ) was discontinued in 1991 but
was resumed a decade later by Y ukos. Less than 10% of the
entire area of about 10,000 km? of oil fields has been
explored thus far. The geologists from Y ukos responsible
for the exploration of the UTZ insist that the oil collectors
of the zone are much older that those in Western Siberia,
making the combined oil resources of the UTZ larger than
those of the whole of Eastern Siberia.

Sakhalin provides an example of how proactive
exploratory policies lead to development projects, creating
new sources of oil imports. Sakhalin's recoverable offshore
reserves of oil are estimated at more than 1.5 billion tons
and those of natural gas at 3 trillion cubic meters. These
resources are much better explored than those in Eastern
Siberia (Table 6).

Table 6. Sakhalin Offshore Oil Reserves

(Mt
Sea Depth, | Recoverable | First Output, | Production
Meters ‘ Reserves, Mt Y ear Peak, Mt

Sakhalin-1 30-50 307 2005 8.0
Sakhalin-2 150 1999 85
Sakhalin-3

Kirinskiy <300 70 cond. 2014 -

East Odoptu <500 70 2014 6.9

Ayashskiy <500 97 2014 91
Sakhalin-4 < 30 - - -
Sakhalin-5 <140 600 2010 355
Sakhalin-6 30-60 300 Mtoe - -

Source: Rosneft, 2002

In addition, it seems that, compared with the BPP, the
Sakhalin projects have a greater capacity to alter the almost
complete import dependence of Japan, the ROK and China

Arkutun-
Dagi,Odoptu

(ail), Lunskoe (gas)

Sakhalin-1 Sakhalin-2 Sakhalin-3
History | 30 June 1995 - PSA | 22 June 1994 - PSA | 1 May 1999 - Kirinskiy Block
signed;10 June signed; 10 June PSA gpproved, 5 August 1999 -
1995 - PSA enacted | 1996 - PSA enacted | commission appointed to
define terms of development
Fields Chaivo (main), Piltun-Astokskoe (2) Kirinskiy Block

(2) East Odoptu and
Ayashskiy Block

Reserves | Qil - 340 Mt;
Natura ga- 485Bcm

Qil 150 Mt; natural
gas 642 Bcm

(1) Gil 70 Mt; natural gas
730 Bcm

(2) Oil 167 Mt; natural gas
67 Bcm

Investors | Exxon-Mobil (30%),

Shell (55%), Mitsdi

(1) Exxor-Mobil (33.35%),

volumes, | years, from 2005
readiness

Mt recovered in 1999-
2002; ges- 19Bcm/
year, from 2006

SODECO (30%), (25%), and Chevron-Texaco (33.35%),
Rosneft (8.5%), Mitsubishi Rosneft-Sekhainmorneftegas
Rosneft- Corporation (20%) (33.3%)
Sakhainmorneftegas (2) Exxon-Moil (66.7%),
(11.5%), and ONGC Rosneft-Sakhdinmornefteges
(20%) (33.3%)

Operator | Exxon-Neftegas Sakhalin Energy (1) PegaStar Company
Ltd. Investment Co. Ltd. | (2) Exxon Neftegas Limited

Total $15 billion $10 billion

investment -

Investment | $670 million, $2 hillion, including

asof January | induding $170 million | $181 millionin -

2002 inRussa Russia

Targeted | Sskhdlin, Qil - Asia-Pecific

markets | Khabarovskiy Region; gas - Japan,
Krai Primorskiy Krai, | the ROK, Taiwan, -
Northeastern China | China

Delivery | Oil pipeline, gas LNG, 9.6 Mt/ year

mode pipeline -

Supply | 20Bcm/year, 20 | Oil -85Mt/year, 4.2

Source: Rosneft, 2002, Administration of Sakhalinskaya Oblast.

Another two projects are incorporated in Sakhalin 3,
including the Kirinskiy Block, with an estimated 70 Mt of
oil reserves, and the East Odoptu field, which has 97 Mt of
oil reserves. Many specific parameters of the Sakhalin 3
project, including investment requirements, have yet to be
finalized. Extensive exploratory work is needed and the
first output is expected in around 2014. Eventually,
Sakhalin 3 is expected to produce twice as much oil as
Sakhalin 1 and Sakhalin 2 combined. However, the peak
output from all these projects is unlikely to exceed 40-50
Mt a year. In this context, both CNPC and Y ukos would
contribute only a fraction of the investment package needed
for producing and delivering an equivalent amount of oil
from the fields offshore from Sakhalin.

... And Proactive Palicies

The economies of Northeast Asia have yet to become
active in promoting their own energy security interests and
involving Russiaiin their efforts. These economies are al in
the same boat, with growing oil imports and import
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dependence on the Middle East, a region suffering from
chronic political instability. Currently, about 60% of oil
exports from the Middle East are destined for Asia, while
European and North American oil markets are supplied
from multiple and competing sources. This explains the so-
called "Asian premium” - the US$1-1.5 per barrel extra
paid by Asian importers compared with the prices paid by
European and North American ones. This adds considerable
amounts of money to Far Eastern oil bills. Moreover, this
also raises the price of imported LNG.

Promoting energy links with the northern neighbor,
however, also requires the mobilization of billions of
dollars of investment. The set of policy instruments
required to deal with these problems includes a system for
strategic oil stocks, and access to overseas oil reserves
through exploration and development agreements. As the
largest oil importer, Japan has been a pioneer in all these
areas, apart from diversification. Oil stockpiling in Japan is
carried out in both the private and public sectors. Petroleum
stockpiling by private companies began in 1972. In 1983, a
national program has been launched for developing public
sector stockpiling facilities. In August 2002, state stockpiles
of oil amounted to 91 days of domestic consumption, while
private stocks stood at 81 days of consumption.

In 1967, the government of Japan established the
Japan National Oil Corporation (JNOC) to promote
overseas oil exploration. INOC supported extensive
investment programs by providing loan guarantees to
Japanese exploration firms. In the mid-1970s, Japan and the
consortium of several Japanese companies known as
SODECO (the Sakhalin Oil Development Company), in
cooperation with Russian partners, pioneered the
exploration of the offshore area of Sakhalin. These
activities allowed Russia to promote the commercial
development of these reserves through production sharing.
SODECO, meanwhile, became a stockholder in the
Sakhalin 1 project.

The loss of drilling rights by Japan's Arabian Oil
Company (AOC) in the Saudi Arabian portion of the
Neutral Zone dealt a major blow to Japan's policy of
seeking overseas equity in oil projects. In addition, the
policy of subsidies for oil exploration created little
incentive for Japanese companies to seek high rates of
return on investment. All these put INOC in a difficult
position. Sales of some JNOC production assets already
have begun, but even if the corporation is shut down, the
government is likely to support overseas oil projects. As of
today, of the overseas fields developed with the
participation of Japanese companies, 4 sites are located in
China, 16 in the North Sea, 10 in Africa, 12 in the Middle
East, 41 in Southeast Asia and the South Pacific, 7 in
Central and South America, and one in Russia. INOC is
also involved in exploration at 4 sites in Russiaand 9 in
China.

In the ROK, total oil stocks in 2000 stood at 37 days
of demand. After KNOC (Korea National Oil Corporation)
commissioned the world's largest oil terminal to store 30

Mbbl of oil, the stockpile increased to 51 days of
consumption. By 2004, the storage capacity is expected to
reach 84 days of consumption. Moreover, in 2000, ROK
enterprises participated in 53 ventures in 23 countries,
including 19 production projects, 4 development projects
and 30 exploration projects. Among the producing fields
were those in Yemen, Argentina, Peru, Venezuela and the
North Sea.”

Oil stockpiling and overseas oil concessions are also
on the agenda of the Chinese government, which plans to
create its own strategic oil reserves, beginning with 8 Mt
and reaching 20 Mt in about 10 years. Furthermore, CNPC
has expressed an interest in Russian reserves of oil and
investment in upstream oil projects. It holds oil concessions
in Kazakhstan, Venezuela, Sudan, Iraq, Iran, Peru, and
Azerbaijan. Sinopec has also begun seeking to purchase
overseas upstream assets. The Chinese government has
listed Central Asia and Russia, the Middle East, North
Africa, and South America as "strategic regions" for
domestic companies to access. Southeast Asian countries
have also become targets because of their proximity. The
government is developing finance and taxation policies,
including a special support fund to encourage overseas oil
exploration.

At present, China controls more than 500 Mt of oil
reserves overseas, equivalent to 5% of its projected reserves
at home. This is significantly lower than the lifetime
delivery capacity of the Angarsk-Chita-Daging pipeline,
which is estimated at 700 Mt. In comparison, CNPC plans
to produce overseas 35 Mt of oil by 2005, of which it could
obtain only about 18 Mt based on its equity holdings. In
2001, its overseas production reached 21 Mt, with only half
of this controlled by the company, amounting to 18% of its
total output. In the case of Japan, the ROK and China, one
obstacle to their gaining a stake in the Russian oil sector
seems to be the complete dependence of their national oil
companies on centralized decision-making.

In contrast, BP (British Petroleum) has recently
invested as much as US$6.7 hillion in a new venture with
TNK, acquiring access to huge reserves of crude oil and
natural gasin Russia. The newly created company controls
a 62% stake in RUSIA Petroleum, a license holder for the
development of the Kovykta gas field.” This represents the
largest foreign equity investment ever made in Russia. The
acquisition means that multinationals are ready to make a
commitment to Russian assets, accepting the current tax
and legislative environment, without demanding PSA
arrangements.

Environmental constraints

It seems that the best conceivable way out of the
Russia-Japan-China "oil pipeline dilemma" could be the
combination of both pipeline projects, accompanied by a
massive investment in exploration and development. A
route proposed by Transneft (Angarsk-Nakhodka) could
also serve Daging. Skovorodino is amost opposite Tahe,
which is on the Chinese side of the border, at the northern

Y ROK. Country analysis briefs at http://www.eia.doe.gov/emeu/cabs/skorea.htm

* RUSIA Petroleum is developing the Kovykta gas field in Eastern Siberia, which has reserves of 1,882 Bcm.



tip of Heilongjiang Province. Another option is a border
crossing somewhere in the vicinity of Blagoveschensk-
Heihe. The most important factor, however, is sufficient oil
reserves to justify building and operating this kind of dual
system with a capacity of about 80 Mt.

The "northern route" for a pipeline proposed by
Transneft could aso offer a way out of the environmental
deadlock that the current Y ukos plan creates,” including
three alternative options for routing a pipeline. The
proposed eastern route, bypassing part of Buriatia, passes
through 39 rivers, streams and channels in Irkutskaya
Oblast, including rivers that enter Lake Baikal. Thisrouteis
as little as 16.5 km away from the lake in some sections.
According to the feasibility study, the estimated time that
would take an oil spill to reach the lake is between one and
two hours. This prompted the authors of the feasibility
study to designate the eastern route as the least acceptable.

In Buriatia, the eastern route is also problematic
because al the rivers crossed by the pipeline are very fast,
including the Snezhnaya River, which would be crossed at
a distance of 120 km from the lake. On this route, the
estimated time taken for an oil spill to affect the lake is
between 5 hours and two days. The eastern route also cuts
through four natural preservesin Buriatia

The central route crosses rivers that are also connected
with Lake Baikal via the Selenga River. This option
includes 5 river crossings, with the estimated time for an ail
spill reaching the lake in one-two days. In Buriatia, this
route cuts through the Tunkinskiy National Park,
Borgoyskiy Preserve, Altacheiskiy Federal Preserve, and
Tunguyskiy Preserve. In the Tunkinskiy National Park, the
law prohibits pipelines, electric power grids and trunk
roads. The feasibility study, however, proposes that 80 km
of the pipeline run through the most protected zone of the
park.

Within the boundaries of Irkutskaya Oblast, the
western route crosses the drainage basins of both the
Angara River (21 crossings) and Lake Baikal (59
crossings), with the time taken for an oil spill to reach the
lake in three days. This route also cuts through the
Tunkinskiy National Park, but of the 125 km affected by
construction, only 14 km would affect the most protected
area.

In summary, the eastern route, which is designed to
circumvent the Tunkinskiy Nationa Park, creates the risk
for Lake Baikal. The two other routes are less troublesome
within Irkutskaya Oblast, but run through the Tunkinskiy
National Park in Buriatia. It also seems that, even if the
federal legislation is amended, the five administrative
regions in Buriatia to be transited by a pipeline have
identified 39 spots requiring archeological excavation and
conservation before construction can take place. Even if
fully financed and staffed, such massive research efforts
would take at least two or three summers.
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In Chitinskaya Oblast, a pipeline is also proposed to be
routed through the drainage basins of Lake Baikal and the
Amur River, crossing 123 streams, and both small and large
rivers. There is also a section of the route that cuts through
marshes, requiring a detailed feasibility study to ensure the
pipeline's post-construction stability.

Conclusions

Asfar as Russiais concerned, the problem of choosing
between the Y ukos pipeline and the BPP project is the
choice between ever-present, legitimate commercial
interests and the goals of long-term development and social
advancement, which are not easily justifiable on the
grounds of profitability alone. As one of the top managers
at Y ukos has mentioned, China has coordinated the pipeline
route to Daging with its regional development plans, but for
his company, the economics of the project were the main
priority, rather than the routing options.” On the other hand,
Mikhail Khodorkovskiy, speaking of the long-term energy
strategy for Russia, admitted that central coordination is
necessary in planning pipelines and railways, even for
privately funded ventures.™

As the final touches were added to the draft of this
paper, a conference at the Energy Ministry in Moscow was
taking place, during which it was proposed to integrate the
Angarsk-Daging and Angarsk-Nakhodka pipelines into a
single project. The plan is to lay the Angarsk-Nakhodka
pipeline with a branch line running to Daging. Should the
government agree with the proposal, this will be a victory
for Russia-China energy cooperation, as well as for the
energy partnership between Russia and Japan. We must,
however, wait to see exactly which route the Energy
Ministry will support.

In a presentation at the SPEC 2003 (Symposium on
Pacific Energy Cooperation) organized by the Institute of
Energy Economics Japan (IEEJ), Igor Kozin, Director of
the Pipeline System Development Department at the
Russian Ministry of Energy, provided an outline of a plan
to build a high-capacity oil pipeline (90 Mt) from Eastern
Siberiato the Nakhodka Port area on the Pacific coast. This
plan also envisages building in parallel a high-capacity gas
pipeline (about 30 Bcm) connected with the gas pipeline
network in Western Siberia.

The proposed Baikal-Pacific pipeline system (BPPS)
should follow the BAM (Baikal-Amur Railway) route up to
Tynda, where it will turn south, to Skovorodino, to follow
the route of the TSR (Trans-Siberian Railway).
Skovorodino is very near the border with China and a
branch of the BPPS could be extended to Daging, serving
as a substitute for the Angarsk-Daging pipeline promoted
by Y ukos and CNPC.

The project's economics look reasonably sound. The
cost of building the BPPS, including both oil and gas
pipelines laid simultaneously, is estimated at about US$11-

¥ Investment Reguirements Assessment for the Russia-China Pipeline, vol. 7, Environmental Impact Assessment from the
Construction and Exploitation of the Oil Pipeline, Book 1 <<OBOC>> Non-Technica Resume (Moscow, 2002), available at

http://www.yukos.ru/pdf/OBOC.pdf

* Seeinterview with Y uriy Beilin, hitp://www.yukos.ru/119.shtml

# See Kommersant, May 29, 2002, , http://www.yukos.ru/805..shtmi
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13 billion, coinciding with the estimate made by the
Transneft Company for an oil pipeline alone. This would
allow the transportation tariff for 1,000 cubic meters of
natural gasto be maintained at about US$45-50.

There is also the option of extending a branch of the
gas pipeline to Pyongyang and Seoul, which would
presumably be financed by the ROK. If China accepted the
branch of a gas pipeline to the Daging-Harbin area, the
economics of the BPPS could be further enhanced, without
any additional financial burden for Russia. All this makes
the BPPS a preferable choice in oil and gas delivery
infrastructure planning aimed at multiple sources of oil and
gasin Russiaand various markets in Northeast Asia

In addition to reduced investment and operational
costs, the advantage of the BPPS project is the strong
positive impact on regional development and the
investment climate in Eastern Russia, as well as much
faster exploration and development of local gas and ail in
Eastern Siberia and the Far Eastern region. A proposed
connection with oil and gas reserves in Western Siberia
would increase the reliability of the BPPS, justifying the
commercial development of new and smaller oil and gas
fields in remote areas that currently do not have trunk
pipeline access.

The BPPS would allow for large-scale GTL?*
production in Eastern Russia, targeting, among other
options, market created by motorization in China. On the
other hand, if China agrees to build a gas pipeline in
parallel with an oil pipeline to Daging, the gas
transformation technologies available in Japan could
contribute to the oil security of China. This would
obviously contribute to regional economic development and
job creation. In this context, the potential of gas to reduce
dependence on oil in the transportation sector should be
assessed in much greater detail.

The chances of implementing this mega-project are
generally good, given President Putin's attention to the Far
Eastern region of Russia. In 2002, the government re-
adopted a modified program for the economic and social
development of the Far Eastern region and the provinces
adjacent to Lake Baikal. Given that the Program's
implementation requires much more investment than the
provincial and federal budgets can provide, infrastructure
projects such as the BPPS appear to be very important in
many ways. The recent initiative by Japan (Koizumi-Putin
talks), extending comprehensive support for a very similar
plan, creates favorable conditions for the project's
implementation.

Baikal-Pacific Pipeline System
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Japan-Russia Action Plan: Prospects for Economic Cooperation

Vladimir N. Metelkin
Deputy Trade Representative
The Trade Representation of the Russian Federation in Japan

The proactive role of governments in supporting and
promoting economic exchange between Russia and Japan is
vital to the development of cooperation in the fields of trade
and investment. The bilateral Russia-Japan
Intergovernmental Commission is a body that formulates
proposals for future activities, identifying problems in
bilateral economic exchange, as well as with regard to the
specific interests of both sides.

Over the last severa years, important steps have been
taken by the governments of Russia and Japan, both in the
development of policy dialogue and in actual trade and
economic relations, including new forms of economic
interaction.

The most recent such step is the jointly developed
Action Plan adopted by the leaders of Japan and Russia on
January 10, 2003. Among other important goals, the Action
Plan proposes a set of broader and more efficient measures
for promoting trade and economic exchange. The basic
principles behind the economic section of the Action Plan
are"trugt, joint efforts and mutual benefits".

It is worth mentioning that over the last several years,
bilateral economic exchange between Russia and Japan has
been facilitated by a number of favorable factors, including
an improved policy climate and Russia's economic
performance. Both Japan and Russia seem to have
identified their longer-term policy needs and economic
interests vis-a-vis one another, including those relating to
their policies in the Asia-Pacific region. In addition to
bilateral efforts, regional economic cooperation within the
APEC framework provides both Russia and Japan with
many opportunities to boost bilateral trade and diversify
economic exchange.

The foundations for this new phase in bilateral
economic exchange were laid during the informal 1997
summit in Krasnoyarsk, when the Y eltsin-Hashimoto Plan
was presented. This plan provided both sides with both
immediate and mid-term goals for developing economic
links and exchange, including investment cooperation,
energy sector development and Japanese support for
Russian economic reform.

The two sides expedited the adoption of the
Investment Protection Agreement. They also developed an
exchange program for government officials and managers
of enterprises, which has allowed many groups and
individuals from Russia to visit Japan and receive
professional training in the areas that interest them. In
addition, Japan has extended support and technical
assistance relevant to Russia's membership of the Asia-
Pacific Economic Cooperation Forum (APEC) and its
accession to the World Trade Organization (WTO). Yet
another important outcome of the Y eltsin-Hashimoto Plan
was the establishment of new links, contacts and exchanges

among government agencies in such areas as the peaceful
use of atomic energy, space exploration and space
technology. Regular Russo-Japanese consultations on
energy issues have begun to take place, responding to both
countries needs and priorities.

However, Russia and Japan are still in the initial stages
of developing a comprehensive framework for large-scale
economic exchange that fully reflects the economic and
technological potential of both Russia and Japan. To get
beyond this initial phase, bilateral trade and investment
links require consistent support from both governments, as
well as efforts at the private sector level.

In this context, Russia and Japan should continue
working to implement the bilateral Economic Cooperation
Program adopted in September 2000, which supplements
the 2003 Action Plan in opening new horizons in Russo-
Japanese relations, including opportunities for progress in
economic cooperation, such as comprehensive and ever-
expanding trade and investment links. It is important to
note that the qualitatively new policy environment in
Russia-Japan dialogue would greatly facilitate the
achievement of new goals in economic cooperation,
contributing to progress in other areas, including those
where solutions have yet to be found.

The 2003 Action Plan is expected to serve several
purposes and goals. The first is the expansion of bilatera
trade. The second is the exploration of opportunities for
cooperation in new areas, including Russias involvement in
regional cooperation and economic integration in the Asia-
Pacific region. The Action Plan stipulates that the
governments of Japan and Russia will undertake concrete
measures in support of (1) trade and investment
cooperation; (2) Russia's integration into the global
economic system and its membership of the WTO; (3)
technical assistance and intellectual support; (4) energy
sector development; (5) peaceful use of nuclear power; (6)
environmental protection; (7) bio-resource protection and
management; (8) science and technology; (9) space
exploration; (10) transportation and tourism; and (11)
development of mutually beneficial trade and economic
exchange at the provincial and regional level.

Promotion of Trade and I nvestment

The Action Plan stipulates that the Japan-Russia I nter-
governmental Committee, which forms the core of the
bilateral cooperation mechanism, will carry out this role,
which is important for the furthering of Russo-Japanese
economic relations. Moreover, in order to seek new forms
of constructive cooperation, improve the business
environment and eliminate obstacles to economic exchange,
the active utilization of both the Japan-Russia Inter-
governmental Committee on Trade and Economic Affairs



and the Subcommittee on Trade and Investment is
emphasized.

Improvements to financial support mechanisms will
continue to be implemented, including the diversification of
forms of loans and guarantees for joint projects and visible
trade. Economic mechanisms should be used in providing
finance and guarantees for export and import trade of
mechanical equipment, and a framework for risk
management by banks, businesses and regions should be
constructed. In addition, the conditions for granting
Japanese trade insurance for Russia-related projects should
be eased, as this would be an effective means of developing
bilateral trade.

Whether it is possible to implement joint Russo-
Japanese projects successfully depends greatly on whether
investor-friendly economic and legal conditions are put in
place. Moreover, with the Russian economy growing
steadily, the provision of information to the Japanese
business world regarding the state of progress with
economic reforms in Russia is an extremely important
issue.

In order to strengthen frameworks for exchange at the
private sector level, it is essential to continue efforts aimed
at the establishment of a Japan-Russia Trade and
Investment Promotion Organization as soon as possible, as
well as expanding cooperative relationships between
companies, associations and research institutions by
actively dispatching missions to both countries and
supporting trade fairs, exhibitions and seminarsin the fields
of trade and the economy, and science and technology.

Integration of the Russian Federation into the
International Economic System

Japan asserted that it would support Russia's
integration into the international economic system, i.e.
supporting Russia as it seeks to join the WTO. It is possible
for Japan to share with Russia the knowledge and
experience necessary for joining the organization, with the
aim of ensuring that Russia's laws conform to WTO
standards and rules. It is hoped that talks and negotiations
between Japan and Russia regarding the | atter's accession to
the WTO will aso involve consideration of the conditions
of its entry and of its access to product/service markets that
would be acceptable for both.

Technical and Intellectual Assistance for the
Russian Federation

In order to support the development of a market
economy in Russia, Japan confirmed its intention to
advance its technical and intellectual assistance to Russia
through the Japan Centers in certain priority fields,
including the promotion of small and medium-sized
enterprises. At the same time, there are plans to draw up a
new memorandum regarding the activities of the Japan
Centers in the field of Russo-Japanese trade and economic
exchange. Furthermore, cooperation in the training of
business managers and civil servants will continue as part
of the program of technical and intellectual assistance.

Energy
Taking an interest in the development of energy
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resources in Russia's Far East and Siberia regions and
bearing in mind various promising projects that have been
implemented over a long period of time, both sides have
decided to support economic cooperation in this field,
formulating a document on energy cooperation. Both Japan
and Russia are willing to cooperate actively with regard to
energy security in the Asia-Pacific region and to consider
the potential for the development of infrastructure for
supplying fossil fuel resources to the countries of Northeast
Asia, including Japan. The creation of a Russo-Japanese
Long-term Energy Development Program is thought likely
to become possible as a result of such cooperative
activities.

The main issue in constructing a large-scale long-term
cooperative framework in the field of energy is the
development of an environment favorable to securing the
success of the Sakhalin | and |1 projects, in which Japanese
companies are al so participating.

Within the framework of the Japan-Russia Energy
Consultations, both sides will continue to exchange
opinions on the expansion of energy cooperation and
specific measures, based on mutual interests and
experiences of cooperation between the two countries. This
will make possible the coordination of the Asian energy
policies of both countries and contribute to the stability of
energy resource markets.

Studies will also continue with regard to the
possibilities and necessary conditions for implementing
projects under the joint implementation framework, based
on the trading of greenhouse gas emissions. In order to
construct this kind of framework, both countries must
calculate their emission volumes and consider the potential
for a mechanism that allows the transfer of emission
credits.

Peaceful Use of Nuclear Power

By continuing cooperation in researching the peaceful
use of nuclear energy through joint participation in the most
promising projects (such as fast breeder reactors), it is
expected that the scale of Russo-Japanese cooperation in
the development of advanced nuclear power-related
technologies will increase remarkably. Japan, which is
actively promoting the development of nuclear power,
could become the biggest partner for Russia, which has new
nuclear power technologies and the ability to enrich and
supply uranium. In order to expand cooperation in this
field, Russia is proposing to improve the legal foundations
for it, by formulating an inter-governmental treaty on the
peaceful use of nuclear power.

Environment

Strengthening cooperation aimed at solving global
warming and constructing common rules for all countries
with regard to protecting the environment are priority issues
that are in the interests of both countries. It is planned to
intensify the activities of the Japan-Russia Joint Committee
on Environmental Conservation and steadily implement
bilateral environmental conservation projects.

In addition, within the framework of existing
agreements, both sides will continue cooperation in such
areas as preventing the pollution of the Japan Sea, the Sea
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of Okhotsk, and the Northwest Pacific Ocean and with
regard to the Acid Deposition Monitoring Network in East
Asia

Preservation and Utilization of Biological Resour ces

It is extremely important for both sides to develop
cooperative relations in the fishing industry, such as the
joint construction of cooperative mechanisms and effective
measures aimed at the normalization of visible trade
relating to the supply to Japan of biological resources in
Russid's exclusive economic zone (EEZ).

With regard to sustainable forestry management, both
sides will strengthen cooperation within the framework of
the Asian Forest Partnership and other such organizations
with regard to the prevention of illegal logging.

Science and Technology

Bearing in mind the scientific potential of Japan and
Russia, in order to strengthen cooperation in the field of
science and technology, both sides should seek forms of
cooperation that make it possible to achieve aims relating to
the development of the field in both countries. Moreover,
the active participation of private companiesin this must be
encouraged. The foundations for expanding cooperation in
this field could by laid by deepening dialogue in the Japan-
Russia Science and Technology Cooperation Committee.

IT and communications is one promising field for
cooperation. Furthermore, discussions relating to the
International Thermonuclear Experimental Reactor plan
will allow considerable expansion of cooperation and the
coordination of activities by both countries.

Space

Both sides will continue to consider the possibilities
for expanding bilateral cooperation within the framework of
the Japan-Russia Joint Committee on Cooperation in Space.
One aspect of thisisinternational cooperation in the use of
the international space station.

Transport and Tourism

The swift conclusion of a new Russo-Japanese
aviation agreement is one aim in this area. Moreover,
continuing to study the possibilities for using the capacity
of the Trans-Siberian Railway for the transport of Japanese

freight and transit freight between Europe and Asia is
deemed to be an important issue. As the Trans-Siberian
Railway has an advantageous geographical location and a
large transport capacity, Japan and Russia can play an
important role in developing the transport service market in
the Asia-Pacific Region and transport corridors, including
the Trans-Korean Railway.

By means of active exchange and initiatives in the
private sector, excellent prospects have appeared with
regard to the promotion of tourism, the improvement of
tourism in the Russian Far East, the development of toursin
provincial areas and the exchange of information relating
to tourism.

Cooperation at the Regional Level

The Far East Subcommittee of the Inter-governmental
Committee will contribute greatly to strengthening
economic links between Japan and the Far East and Siberia
regions of Russia. The next meeting of the Far East
Subcommittee is due to be held in the Russian Far East at
the same time as the private sector-oriented Russo-Japanese
Economic Conference.

Moreover, in order to expand dialogue between
Japanese prefectures and the regional entities of the Russian
Federation, it is necessary to organize the exchange of
missions with the aim of studying the business environment
and finding new partners. Both sides will provide the
support necessary for promoting small and medium-scale
business and implementing small-scale projects in the
Russian Far East.

It is obvious that the potential for expanding Russia-
Japan economic ties is huge and numerous opportunities
have yet to be explored and utilized. In this context, the
Action Plan appears to be the most important bilateral
agreement for guiding Russo-Japanese economic relations
in the foreseeable future. Both the governments and the
business communities of Japan and Russia should join
forces in designing and undertaking concrete projects and
initiatives that will lead to the successful implementation of
the Action Plan.

(Trandated by ERINA.)
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Unemployment and Impoverishment in Mongolia:
A Close Look at the Reality

Enkhbayar Shagdar
Visiting Researcher, Research Division, ERINA

I. Introduction

"Mongolids transition from a socialist to a democratic
state has brought huge benefits offering fresh vistas of
political and economic opportunity. But not everyone has
gained in the first decade of the transition" (Human
Development Report Mongolia, 2000, p.9). Owing to the
relatively well-maintained social protection system put in
place during the communist era, Mongolia was able to
claim certain successes in its socia development prior to
the 1990s. However, the social protection system has
deteriorated along with the deterioration of the economy
during the process of transitional reform. At the same time,
new socia problems have emerged, such as unemployment
and poverty.

The results of the two Living Standards Measurement
Surveys (LSMS)*, which were conducted in 1995 and 1998,
revealed a strong correlation between unemployment and
poverty in Mongolia. Furthermore, in 2000, a survey based
on a participatory approach - the first of its kind - enabled
poverty statistics to be augmented with qualitative
indicators. This "Participatory Living Standards
Assessment” (PLSA)’ again demonstrated that the source of
poverty is decreased employment opportunities. Moreover,
it reported that the deepening of income poverty leads to
other types of poverty, such as human insecurity, poor
access to ingtitutions, weak governance and corruption.

Indeed, the Population and Housing Census of 2000
(hereafter referred to as the 2000 Census)® reported an
unemployment rate 3.8 times higher than the country's
official rate. Therefore, this paper tries to gain some
insights into the true situation in Mongolia regarding
unemployment and impoverishment, which continue to be
the most critical problem affecting the nation.

Il. Discrepancies in Registered and Actual
Unemployment

During the initial years of Mongolia's economic
transition from a centrally-planned economy to a market-
oriented one, the start of which dates back to the early
1990s, the Mongolian economy underwent a substantial

contraction followed by a lengthy recession. It experienced
consecutive negative growth of 2.5-9.5% in 1990-1993,
although the economy began to regain its momentum from
1994, to some extent. GDP grew at modest rates of 1.1-
4.0% in 1994-2001, apart from a surge of 6.3% in 1995.

During the 1990s, there were few opportunities for
laid-off workers and new entrants to the labor market to
find suitable jobs, as the labor market was shrinking due to
a massive decline in industrial activity, especialy in the
manufacturing sector. The output of the manufacturing
sector declined by 72% on 1990 levels in 2000. On the
other hand, in years to come, a substantial number of new
entrants to the labor market is expected to be accounted for
by those who are currently studying, as well as the younger
generation reaching working age. 33% of the country's total
population was aged under age of 15 as of 2001.

Prior to 1989, unemployment was not officially
recorded in Mongolia. However, after 1990, when the
unemployment rate began to be officially recorded,
unemployment ranged between 4.6% and 8.7%" during the
period 1990-2001. Nevertheless, these numbers represented
only part of the true picture, as they include only those who
had registered with the Employment Regulation Office.
According to the 2000 Census, only one in four of those
actively looking for a job was registered with the
Employment Regulation Office; thus, the actual
unemployment rate is said to be 17.5% - almost four times
higher than official figures would suggest. The Census
numbers indicated that the male unemployment rate
(18.2%) was higher than their female counterparts (16.6%),
going contrary to the yearbook data (Table 1).

Among the prime reasons for not registering with the
office are: (i) alack of incentives to register due to limited
eligibility for and the paltry value of unemployment
allowances’; (ii) poor development of the labor market,
with the Employment Regulation Offices offering only
limited services matchmaking job seekers and employers;
and (iii) low awareness among the population of the
existence and roles of such offices.

Conducted by the National Statistical Office (NSO) of Mongoliain cooperation with the World Bank and UNDP.
Conducted by the NSO with the assistance of the World Bank and other donors.

1
® Conducted by the NSO on behalf of the UNSD and UNFPA.

The unemployment rate is the proportion of unemployed persons registered with the Employment Regulation Office of

Mongolia, to economically active population.

® According to the "Law of Mongolia on the Issuance of Unemployment Allowances from the Social Security Fund", a person
will be eligible for receiving unemployment allowance if he/she has paid the fund's unemployment insurance premiums for not
less than 24 months, with continuous payments having been made for the last 9 months prior to him/her becoming
unemployed. Unemployment allowances are paid to the beneficiary for a maximum of 76 working days.



Table1 Comparison of Recorded and Actual Unemployment Datain 2000, %

Indicatiors Y earbook* Census**
Tota unemployment rate 4.6 175
-male 41 18.2
-female 5.0 16.6

Source: *-NSO, Statistical Y earbook 2001;
**-NSO, Population and Housing Census 2000.

The labor force, or economically active population, is
defined in the 2000 Census as the total number of employed
and unemployed people aged 15 years old and above (i.e.
population of working age) at the time of the census, with a
person being considered as employed if he/she worked at
least one day during the last week prior to the census data
being collected. The unemployment rate is the proportion of
the labor force that is not working, but is actively looking
for work. It should be noted here that those who could
potentially be counted in the |abor force were considered to
be economically inactive if they did not work during the
previous week and were not actively looking for work at
the time of the census, because they felt that no work was
available for them. These persons were included neither in
the labor force figures nor the unemployment ones. They
are classified in the census as "discouraged workers'. If we
take these discouraged workers into account in both the
labor force and the unemployed, Mongolia's unemployment
rate jumps to 24.7%, and increases further to 33.7% in
urban areas (Table 2).

Table 2 Number of Employed and Unemployed Population Aged 15 and Above, 2000

Total Urban Rural
Number % Number % Number %

Labor force (broad

definition)® 1,034,400 100.0 | 551,900, 100.0 | 482,500, 100.0
Employed 779,100, 753 | 366,000 66.3 | 413,100] 85.6
Unemployed 164,900 15.9 | 117,800, 21.3| 47,100 9.8

Discouraged workers
Total unemployed and
discouraged workers 2552000 24.7 | 185900, 33.7 | 69,400, 14.4

Source: NSO, 2001a

90,400 87| 681000 123 | 22,000 46

As the 2000 Census revealed, unemployment rates in
urban areas were substantially higher than those in rural
locations for all age groups (Figure 1). This pattern was true
for both male and female residents (Table 3). Furthermore,
the 2000 Census reported that unemployment rates in
village and sum’ centers were higher than in the capital and
provincial centers, standing at 30.9% and 27.8%
respectively in the former areas, compared with 24.0% in
the latter (NSO, 2001c).

Since young people prefer to work and settle in urban
areas rather than being employed in agriculture or herding
livestock, many of them find it difficult to find work in the
limited labor market; at the same time, the percentage of
people in this age group entering the labor market is
relatively high compared with other age groups. According
to data from the 2000 Census, those in paid work employed
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by others accounted for 43.1% of the total employed, while
self-employed workers and unpaid family workers
comprised 56.5% of all employed people in Mongolia in
2000.

Figure 1 Unemployment Rate by Residence and Age Group in Mongolia, 2000

OUrban
30.0 O Rural

20.0

] il

15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59

Unemployment rate, %

Age group
Source: NSO, 2001a.

Table 3 Unemployment Rate by Age Group, Residence and Sex, 2000

Agegroup Tota, % Urban, % Rural, %

Total | Male |Female Total | Mae [Femalg Total | Male |Femae
15-19 255 | 244 | 272 | 487 | 471 | 51.0| 137 | 125| 153
20-24 210| 215| 204 | 328 | 335| 318 | 112 | 110 114
25-29 185| 19.7 | 170 | 264 | 28.7| 238 | 100 | 103 | 97
30-34 184 | 190 | 178 | 239 | 257 | 220 | 114 | 108 | 120
35-39 169 | 182 | 155 | 205| 226 | 184 | 114 | 118 | 109
40-44 140 | 157 | 123 | 172 | 194 | 151 92| 103 8.1
45-49 10.6 | 13.0 76| 137 | 168 | 10.1 6.2 79 4.0
50-54 70| 96| 25| 94| 128| 35| 39| 56| 13
55-59 45 58 0.9 7.9 9.6 21 18 25 0.3
Tota 175| 182 | 166 | 244 | 260 | 224 | 102 | 102 | 103

Source: NSO, 2001a.

Structural changes in the Mongolian economy have
affected not only unemployment patterns, but also interna
migration. For example, there was a significant decline in
urban population in 1998, when the figure fell to 49.6% of
the total population from 57.0% in 1989, as a result of
increased migration from urban to rural areas due to
diminished opportunities and the massive lay-off of
workers in urban locations, and increased opportunities in
the agricultural sector, especialy in livestock farming,
arising from the nationwide privatization process. However,
these movements were only temporary; due to huge
livestock losses in consecutive dzuds in recent years, there
was a significant movement back to urban areas in 1999-
2001, and the number of urban dwellers as a percentage of
the total population bounced back, reaching 57.2% in 2001.
Nevertheless, there is still insufficient capacity in terms of
employment and business opportunities in urban areas to
absorb these extra workers; thus, unemployment in urban
areas will tend to increase unless robust economic growth
alleviates the high level of unemployment (NSO, 2001a).

Moreover, in urban areas, the highest rate of
unemployment was reported among the least educated
segment of the population, i.e. those who had not

® Labor force (broad definition) is defined as the total |abor force plus discouraged workers as defined in the text. Thus, the
percentage of unemployed in the broadly defined labor force is lower (15.9%) than the percentage of unemployed in the
definition of labor force that excludes discouraged workers (17.5%).

7 Mongolian term for an administrative division within a province.
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completed primary education. Unemployment rates among
those who had not completed primary education, who had
completed the primary level alone and those who had
completed their secondary schooling were 35.5%, 31.6%
and 31.4% respectively. It was noticeable from these
statistics that the unemployment rate among all age groups
has always been higher in urban areas than the national
level and rural locations, irrespective of people's levels of
education. In particular, nearly half of the urban population
in the 15-19 age group was unable to secure a job; neither
did they have an opportunity to upgrade their education
level, partly due to the increasing cost of education (Tables
3& 4).

Table4 Unemployment Rate by Education Level and Age Group in Urban Areas, 2000
Technical and

Degree-level Secondar . Lessthan
Agegroup :r?d above d(gger;gxal level V| Primary leve primary level
15-19 - 45.3 49.3 46.4 47.2
20-24 15.1 24.4 36.7 35.1 317
25-29 10.2 213 321 40.8 39.0
30-34 85 20.3 29.8 341 341
35-39 80 17.4 26.9 335 35.8
40-44 6.7 14.9 234 253 311
45-49 4.8 11.3 20.1 20.4 25.7
50-54 38 84 149 14.0 16.3
55-59 34 7.7 12.8 10.7 10.5
Total 79 17.9 314 31.6 355

Source: NSO, 2001a.

I11. Evolution of Poverty in the 1990s

Before 1990, basic needs were met and the full range
of guaranteed social services was provided through the
mechanism of central planning, therefore there was no
officially registered poverty. According to the Participatory
Living Standards Assessment (PLSA) made in 2000, the
living standards of the population were generally similar
until 1992. Between 1992 and 1995, newly poor and rich
people emerged, and polarization between the poor and the
rich intensified further during 1995-2000. While those
groups with access to information and having "connections"
with local officials were able to take advantage of new
economic opportunities and become quite wealthy, many
were not. The number of poor and extremely poor
households increased substantially during 1995-2000 at the
expense of moderately well-off households, as more people
fell into poverty than escaped from it (NSO and WB, 2001).

By the end of 1992, the government estimated that
about 16% of the population lived below the poverty line, a
figure that increased to 18% in 1993 and 26.5% by March
1994. According to the LSMS, poverty incidence increased
further to 36.3% in 1995, and 35.6% in 1998. It should be
noted here that a greater incidence of poverty was reported
in urban areas in both periods, given that more than 50% of
the total population was living in urban areas. These urban
areas include the capital city, provincial centers and
villages. The high rate of unemployment, due to the closure
of public sector enterprises and migration from rural areas,
has contributed to 48% of the population in the provincia
centers being poor (Table 5).

Table5 Percentage of Mongolians Living Below the MLS (poverty line), %

1995 1998
All urban 385 39.4
Ulaanbaatar city 351 341
All rural 331 326
National 36.3 35.6

Source: NSO, LSMS (1998).

The Minimum Living Standard (MLS) was used to
establish the poverty threshold. According to the "Law on
Defining the MLS", 14,700-19,300 T¢® (i.e. equivalent to
US$ 13.4-17.6) per capita per month was considered to be
the MLS as of the end of 2000. Households with an income
per household member lower than 40% of the MLS or who
cannot provide for their food needs are considered to be
extremely poor households (GOM, 2002).

The PLSA survey pointed out that the number of poor
people has increased in al places, with the reasons for this
tendency being: the bankruptcy of enterprises,
unemployment, the closure of cooperatives, some technical
mistakes in the privatization process, the abandonment of
the old trade network within the country, and the
introduction of fees for health and education services.

Furthermore, it was indicated that the lack of a
favorable business environment and the mismatch between
private sector requirements for job vacancies and the
existing capabilities of the unemployed were the prime
reasons for high unemployment, and therefore income
poverty. The participants in the survey described the
negative consequences of poverty to be children's dropping
out from school, deterioration of one's health, mental stress,
violence, crime, homelessness, divorce, an increasing
number of single parent households, wide-spread
alcoholism, debt, and malnutrition.

The various surveys (LSMS, PLSA) revealed that five
categories of household are likely to fall into poverty: (i)
single parent households with many children; (ii)
households with fewer than 100 head of livestock
(depending on the size and structure of the household); (iii)
the unemployed; (iv) the uneducated (i.e. without basic
education); and (v) vulnerable groups (the elderly, the
disabled, street children and orphans). The main reasons for
poverty were defined as follows:

e Thousands of people in urban areas became
unemployed due to the collapse of many enterprisesin
the production and service sectors, which arose from
the drastic changes that took place during the
transition;

e Although many herdsmen and rural people received
livestock during the privatization of livestock herds,
many have lost their livestock due to their lack of
herding skills and lack of preparedness for
meteorological difficulties;

e Many children who dropped out of school during the
first years of the transition remained without education
and professional skills, and lost their opportunity for
employment;

e The real value of benefits and allowances granted by
the state has decreased significantly compared with the

8
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situation prior to 1990;

e The real income of the population has decreased

(GOM, 2002).

The PLSA reported that the increase in the proportion
of poor and very poor households was even more marked
between 1995 and 2000. "By 2000, poor and very poor
households were perceived to account for the mgjority of
residents in amost all of the urban communities surveyed,
whether large or small" (p.13).

With the beginning of economic transition in
Mongolia, people began to experience a radical change in
their lives, from a stable, long-term income in the form of
regular wages and state benefits to a much riskier
environment of informal sectors and self-employment.
Although some groups managed to adapt to these changes
and exploit the new opportunities that arose, particularly in
trading for those who had assets and "connections' to begin
with, most of the others, particularly the young and the
elderly, were less capable of such a shift.

Some examples of the responses of those interviewed
for the PLSA survey are provided below.

"We used to be concerned about things like having a
shower and beautifying ourselves - a lot of fancy things ...Now,
we have stopped feeling like this. Food is becoming more
important. Now, we only worry about food for today. Before,
the maternity homes provided clothes and other necessities for
the babies of herder women. That's why we say that the
children born today are born in a beggars time" 49 year old
woman, Tariat (rural bag’), Arkhangai aimag (p.12).

"We survive only by picking up whatever waste food
and other things that we can find in rubbish bins. There are
many such old and young people, who are known as
scavengers. They are generally people with no job, no
money, and no relatives who can help them, who rely on
assistance from others, who lack education and motivation,
and who will do anything to survive. It is hard for me to tell
you how difficult are their living conditions® Woman from
Baganuur, satellite town of Ulaanbaatar (p.29).

"Since the transition to the market economy, we have
stopped going to hospital. This is not because we have
become healthier, but because we have become poorer. For
someone with no money it is easy to die" Women's group,
Sukhbaatar district, Ulaanbaatar (p.36).

Transfers from other households were very often the
major, if not the only, source of survival for most poor
households. For example, in rural communities poorer
households herd for the richer households or do odd jobs
(cutting wood for fuel, slaughtering animals, cleaning and
repairing shelters, helping to move camp) for them in return
for food, shelter, clothes, and/or cash.

"Both my children look after livestock for other
families during the summer. In return, these families have
agreed to give them forty notebooks and a pair of boots in
the autumn. We are not able to borrow from others because
people and shopkeepers tell us that we will not be able to
repay them. My son got married and lives separately from
us now. We hope that he will not ask us for help or cause us
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any trouble” Ganbaatar, a man below the middle income
category, Munkhkhairhan (sum center), Kovd aimag (p.19).

"Baatar and Ouyn sent their 14 year old son to herd
livestock for a rural household in November. He returned
home for Tsagaan Sar® with goat meat and intestines. He
has also been promised two goats and a cow" Esunbulag
(aimag center), Govi-Altai aimag (p.19).

Many communities indicated that accessibility to
urban centers, particularly Ulaanbaatar, has an important
impact on their livelihoods, in terms of access to markets,
services and information.

"We are very far from the market and the only people
who come here are traveling traders. But they discriminate
against people according to their property and the number
of animals they have. They look at a herder's enclosure and
if there aren't many animals, they skip that household.
Herders look through binoculars and go to households
where the traders stop. They won't offer cash in return for
our livestock products, only goods, but they sometimes pay
cash to wealthy herders when they want to make a large
deal" Men's group, Dashbalbar (rural bag), Dornod aimag
(p. 34).

Residents of remote areas have to pay higher prices for
many daily necessities, whether for food and services.
Petrol prices in these areas are much higher than in the
capital or less remote locations.

"The main reason for poverty is the rise in prices. We
are suffering very much because of the increase in fuel
prices. Our pensions and allowances provide no assistance,
because increases in the prices of flour and rice are much
higher than our pension increases' A group of men, Herlen
sum, Dornod aimag (GOM, 2002, p.15).

Moreover, the PLSA survey indicated that rural
livelihoods, and those of certain groups such as traders and
casua workers, are highly seasonal in Mongolia. However,
those in urban settlements with steady sources of income,
either from salaries or from pensions and allowances, do
not suffer such seasond fluctuationsin their income.

"Spring is the hardest time as food prices increase,
households use up the last of their winter stocks of meat
and dairy products, and many go short of food. Although in
the autumn there is enough food, milk and dairy products, a
lot of money is required to pay school fees and related
expenses. By the end of winter, all money is spent in
preparing for the Tsagaan Sar celebrations, most loans are
taken out at this time" Bayanzurkh sum (rural bag),
Khuvsgul aimag.

Generally, studies of poverty analyses reveal that there
are a number of factors affecting both the income and
expenditure patterns of households, and it is impossible to
disclose all of them. Common or covariant shock and
idiosyncratic shock (common shock is defined as a shock
that affects all households in the locality, while
idiosyncratic shock affects only a certain household) are
considered to be the most common conceptual factors that
affect poverty dynamics (see Baulch & Hoddinott, 2000). A
common feature is that the poorest parts of a community
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Mongolian term for a sub-district: the smallest administrative unit in Mongolia.

* Mongolian New Year in the traditional lunar calendar. It is usually celebrated in late January or early February.
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are highly vulnerable to such shocks as they often lack the
capacity and ability to cope with them.

Asthe PLSA revealed, the loss of employment was the
most commonly mentioned shock for poor and very poor
households, followed by the illness of a household member
and the associated cost of medical treatment. However, the
cost of children's education was the most frequently
mentioned factor among moderately well-off households
and this often contributed to the impoverishment of such
households, as it prevents them from accumulating assets to
ensure that they are "risk-proofed" against other unexpected
contingencies or shocks. Other shocks for households in the
moderately well-off category were those that threatened
household asset holdings or cash flow, such as natural
hazards, fuel price increases, and the theft of livestock.
Although the abovementioned factors were stated to be
shocks affecting moderately well-off households, they also
affected poor and very poor households, albeit to a lesser

extent. This is because fewer of these households are able
to use and access education services compared with
moderately well-off households, and they have fewer assets
to put at risk.

The characteristics of poor and very poor households
by location defined by the PLSA survey are provided in
Table 6. It can be seen from these that there is not a great
deal of difference between poor and very poor households,
and poor households could easily became very poor ones,
were they to experience negative shocks affecting their
livelihoods. In particular, the income sources of poor
households in rural locations (aimag, sum centers and rural
bags) are extremely vulnerable to natural disasters, such as
dzud™ and droughts due to the resultant loss of livestock -
the prime (if not only) means of making a living. In recent
years, such phenomena have occurred frequently in
Mongolia.

Table6 Characteristics of Poor and Very Poor Households by Location

Poor households Very Poor Households

« Have apoor house/dwelling or no home « Noincomeat all

« Irregular source of income » Homeless, wander the streets
= « Whole household lives off one person's salary/allowances « Sleep in entrances of apartments
‘g « Unableto work « Scavenge
2 » Some female-headed households « Haveno relatives
§ « Nolivestock, no land
= « Monthly incomeis no more than 15,000 Tg

« Poor appearance, some collect garbage

« Sometimes sleep without having anything to eat
8 « Small dwelling with torn covers, most without afence « Poor dwelling
§ « Few livestock (20-50 heads) « No source of income, no property, no livestock
'g « Many children « Big family
S « Household with only one employed member « One member of household may receive pension/ allowance
g « Would not survive without the regular support of relatives « Some engaged in vending, collecting dung
g « Some have to spend alot on medical treatment « Face constant hunger due to lack of food
= « Some addicted to alcohol « Someresort to stealing or begging
S « Some are single-parent households « Some have to send children to work for better-off households in return for some
N food or alittle cash
& « Single-parent households or alcoholic husband

« Own about 150 head of livestock « Herd sizeless than 50, so unable to make ends meet

« Bigfamilies « No support from relatives

« Receive pension and allowances « Big family
= « Could be able to sell some cashmere, but not enough to meet all expenses « Pensionersliving on their own
5 « Unableto pay any taxes or even health insurance premiums « Many small children
x « Some grow potatoes on about a hectare of land and may have some pigs and « Some are single-parent households

chickens « Alwaysface lack of cash
« Areforced to trade their livestock in return for essential food items
« Unableto pay taxes or health insurance

IV. Conclusion

The foregoing reveals that unemployment and poverty
have become a serious problem in Mongolia and, indeed,
the actual unemployment rate is much higher than the
figure based on those registered as unemployed. The 2000
Census revealed that, due to a lack of incentives to register,
only one in four of those actively looking for a job have
registered with the Employment Regulation Office,
therefore the actual unemployment rate in the country is
about four times higher than its current level of 4.6%. The
unemployment rate is higher in urban areas than in rural

locations. In particular younger people (those up to the age
of 25) with technical and non-degree-level training and
secondary education find it harder to secure a job, and so
they have higher rates of unemployment. Obviously, as
these people often tend to be short of funds to obtain
income-generating assets, they have little opportunity to run
their own business. Moreover, due to the increasing cost of
education in the country, they also find it difficult to
upgrade their education level. Furthermore, the increasing
trend of interna migration from rural and remote areas to
urban locations tends to cause a rise in the unemployment

“ Mongolian term for a severe winter preceded by a drought,

shortages and severe cold.

when large numbers of livestock can be lost due to feed



rate in urban areas, but migrants have few job opportunities
compared with their non-migrant counterparts.

Therefore, the high actua rate of unemployment in the
country is the biggest factor contributing to poverty.
Accordingly, one may suspect that Mongolia's relatively
low rate (in single digits) of annual inflation, which has
prevailed since 1998, was achieved at the expense of such
high hidden unemployment in the country, and therefore
cannot be attributed to proper policy management.

As research has revealed, unemployment and
economic insecurity in the form of income poverty has led
to widespread social malaise, alcohol abuse, rising crime,
domestic violence and marital breakdown, which all have
many adverse consequences. Unless employment
opportunities are generated, the situation may worsen
further, thereby increasing the economic, social, and
physical insecurities of the population.

Nevertheless, with the aim of addressing these acute
problems, the government of Mongolia initiated the
National Poverty Alleviation Program (NPAP) in June
1994 in consultation with and with the support of
specialized UN agencies, international institutions and
donor countries, and approved the two-phase (1* phase in
1996-2000, 2™ in 2001-2010) "National Program on
Unemployment Reduction”. In March 2000, the
government concluded the Poverty Reduction Partnership
Agreement with the Asian Development Bank and agreed
on a three-year (2001-2004) Poverty Reduction Growth
Facility with the World Bank. Parliament passed the "Law
on Employment Promotion", which became effective in
June 2001. Furthermore, the government outlined the
medium term priority policy issues regarding poverty
reduction in the Poverty Reduction Strategy Paper (PRSP);
these included economic growth, the deepening of
structural reforms, unemployment reduction, public sector
management reform, support for regional and rural
development, the improvement of access to and delivery of
basic services, and an increase in the living standards of the
people.

Based on the policy issues and strategic action plans
outlined in the above documents, the government of
Mongolia is making efforts to meet its international
commitments under the Millennium Development Goals
and aims to reduce the proportion of the people living in
extreme poverty by at least 25% by 2005, and by half by
2015. In addition, it has a target of reducing the proportion
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of people living below the officially defined poverty line
(the MLS) by at least half by 2005, and by a further 25% by
2015 (GOM, 2002).

There can be no doubt that the action resulting from
the above initiatives by the Mongolian Government has
contributed to mitigating the adverse effects of rising
unemployment and poverty in Mongolia; however, the
outcomes have often fallen short of desirable levels, as
described in this paper. The major shortfall has been the
government's perception of poverty issues as a social issue
alone, rather than being linked to comprehensive economic
development policies. Therefore, this situation requires
policy makers to embark upon a program of active
revitalization of the entire economy aimed at creating
employment opportunities, while maintaining the balanced
development of the regions and place the economy on a
sustainable growth path. In particular, there should be
greater focus on the creation of employment opportunities
for the younger generation, along with supporting
educational services.
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Local Public Finance and Intergovernmental Transfers in the ROK (Summary)

Joong-Ho Kook
Associate Professor, Faculty of Economics and Business Administration
Yokohama City University
Jung-Wook Shim
Graduate School of Economics, Hitotsubashi University

1. The Characteristics of Local Public Accounts

Local public accounts in the ROK consist of one
general account (GA) and two special accounts (SA), the
latter being a special account for local public enterprises
and another special account. Let us call the sum of these
three accounts 'ordinary' local public finance, which is
ultimately controlled by the Ministry of Government
Administration and Home Affairs (MGAHA). However,
local education finance is dealt with separately from
‘ordinary’ local public finance, in the form of a special
account for local education under the control of the
Ministry of Education. This separation of the administration
of 'ordinary' local public finance and local education
finance is a characteristic of local public finance in the
ROK. Figure 1 expresses the situation in the form of a
diagram.

Figure1l Typesof Account in Local Public Finance

(Ordinary) General Account
icFi Public Enterprise
Local Public Finance { al pi
Account

Local Public Others
Finance

Local Education Finance — Special Account

2. Intergovernmental Transfers

Almost all central government revenues derive from
national taxes, which consist of such internal taxes as
individual income tax, corporate income tax, and valued-
added tax. The combined revenue from three earmarked
taxes - transportation tax, education tax, and specia tax for
rural development - accounted for 17.2% of national tax
revenues in 2000. General and earmarked taxes are a major



source of revenue for transfersto local governments.

There are three types of transfer from the central
government to local governments: local shared tax, local
transfer tax and national subsidies. Local shared tax is an
unconditional grant while local transfer tax and national
subsidies are conditional grants. There are aso three types
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of transfer in local education finance: financial grants for
local education, transfers for local education, and national
treasury support. These three types of transfer correspond to
local shared tax, local transfer tax, and local subsidy,
respectively. Figure 2 outlines the allocation criteria for
transfersin greater detail.

Figure 2 Intergovernmental Fiscal Relations (2000)

Central Government

Trillion Won (%)

L ocal Government

Rev.91.2 Exp. 87.5 Rev. 77.2 (100) Exp. 56.1 (100)
p p
Locad !
15% shared taxes Revenue General admin.
of national - 8.4 transfer from 9.5(16.9)
taxes National central govt. __
subsidy 9.9 » 22.1(28.6)
Saocial
development
B (Specia Account) Local tax 25.4 (45.2)
95% of La.T 20.4 (26.4
100% of Tg. T _>Local transfer (26.4)
19/150 of STRD.T. tax 3.7 E .
conomic
development
Non-tax
revenue 19.4 (34.5)
31.5 (40.9)
Civil defense
1.1(L9)
Local Bond General support
32(4.2) ! 0.8 (15)
(Special Account) Special Account for Local Education
Grant for local Rev. 22.6 (100) Exp. 19.7 (100)
education o ]
13% of - 10.1 Administration
national T. Support of Nat'l - Transfe{ Sal 4.0(203)
» from centr .
Treasury 0.2 government Exp_log Egci |)ItIeS.
100% of Transfers for 159(704) —
edu. tax.? > loc. edu.” 5.5 Running schools
Transfers from 33(168)
loc.gov.1.5 (6.6)
Others
Special account 10.1 (51.2)
Rev. 5.2 (23.0)

1) 95% Lq.T., 100% Tel. T., and 19/150 of STRD refer to 95% of revenue from liquor tax, 100% of that from the telephone tax, and 19/150 of revenue from the special tax for rural

development, respectively.

2) The tax bases and tax rates of education tax are described in the section explaining local education finance.
3) Transfers for local education also include 0.6 trillion Won of grants for improving the educational environment.
Sources: Ministry of Government Administration and Home Affairs, Financial Yearbook of Local Government 2001.

Ministry of Finance and Economy, Tax Summary (Josegaeyo), 2000, 2001, 2002.

1) Local Shared Tax

The local shared tax promotes fiscal equalization and
provides fiscal support for local governmentsin the form of
a genera grant. The size of the grant has been increased to
15% of the internal tax revenues of the central government.
Ten-elevenths of it is used for ordinary purposes, while
one-eleventh is designated as being for special purposes.
However, the central government provides additional grants
if the 15% is not enough to fulfill the expenditure
requirements of local governments.

The term 'local allocation tax' is also used in Moon
(1999) and the Statistical Yearbook of Local Government,

instead of local shared tax. Central government distributes
the special local shared tax to local governments when the
ordinary local shared tax is insufficient to meet the fiscal
needs of local governments, or unexpected fiscal needs
arise due to disasters.

2) Loca Transfer Tax

The local transfer tax was introduced in 1991 to
support certain local government projects: road
improvements, regional development, water quality
improvements, and the education of young people. This
transfer tax is financed by 95% of liquor tax revenue, 100%
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of telephone tax revenue, and 19/150 of the revenue from
the special tax for rural development. The central
government adjudicates on whether projects are eligible to
receive local transfer tax.

3) National Subsidies

National subsidies are conditional grants transferred to
local governments for specific purposes. Laws such as the
Local Public Finance Law and the Law on the Budgeting
and Management of Subsidies prescribe the specific
purposes for which national subsidies may be used. For
example, these subsides are provided when a local
government implements some administrative functions on
behalf of the central government, needs to promote local
business, and carries out a project that is also beneficia to
the central government.

4) Local Education Finance

While the MGAHA deals with ordinary finance for all
local governments as a whole, the Ministry of Education
controls finance for local education (special account for
local education). Even so, the transfer system in local
education finance follows almost the same pattern as that
for ordinary local public finance. Financial grants for local
education, transfers for local education, and the support of
national treasury correspond to local shared tax, local
transfer tax, and local subsidy, respectively. Transfers to
local education finance are confined to upper-level local
governments, i.e. Seoul special metropolitan city, other
metropolitan cities, and provincial governments, in which
local education finance is separate from ordinary local
public finance. In other words, the decentralization of local
education finance is not established in lower-level local
government.

Grants for local education take the form of general
grants for education, the purpose of which is not specified.
13% of internal taxes are transferred to this specia account.
As shown in Figure 2, transfers for local education are
financed from 100% of education tax revenue for the
purpose of improving education and the welfare of
teachers.*

In spite of the existence of transfers for education with
specific purposes, in practice, the special account for local
education operates in such a way that these transfers for a
purpose are not distinguished from financial grantsfor local
education.

3. Revenue Structurein Brief

Local governments not only have transfer revenues but
also their own revenues. Local governments issue local
bonds and manage some local public enterprises as a
special account. Let us take a look at the local revenue
items. Table 1 presents revenue items which both exclude
and include local education finance.

Table1 Revenue Structure of L ocal Gover nment (2000)
%

Amounts

Transfer revenues from central government 28.6

Local shared tax 10.9

Local transfer Tax 5.0

National subsidy 12.8
Local tax 26.4
Non-tax revenue 40.9
Local bond 42
Total 100

Sources: Ministry of Government Administration and Home Affairs, Financial
Yearbook of Local Government, 2001.

As shown in Table 1, the shares of 'ordinary' local
revenue in 2000 accounted for by transfer revenue, local tax
revenue, non-tax revenue, and local bonds were 28.6%,
26.4%, 40.9%, and 4.2%, respectively. Judging from this,
one may be tempted to assume that local governments in
the ROK have high revenues of their own. One should be
cautious, however, with regard to the characteristics of and
practices relating to tax and non-tax revenues. Carried-over
items in non-tax revenue actually include many transfers,
something that will be explained in detail in the next edition
of this report. The share of transfer revenue in total revenue
is higher because local education finance is more reliant on
transfer revenue from the central government than ordinary
local public finance. This implies that local governments
are more highly dependent on transfers than would seem to
be the case from the values shown in Table 1.

* The structure of education tax is very complicated. The tax base and tax rate of education tax consist of various revenues
from national and local taxes. Its tax bases (basic tax rate in parenthesis) are gross receipts from banking and insurance
businesses (0.5%), plus revenue from the following taxes. liquor tax (10%), special excise tax (30%), resident tax (10%),
registration tax (20%), horse race tax (50%), property tax (20%), aggregate land tax (20%), automobile tax (30%), tobacco
consumption tax (40%), and transportation tax (15%). Ministry of Finance and Economy, Korean Taxation, 2001.



ERINA REPORT Vol. 51

D0o000oo0ooooooooooodond(@é)

oooo
gobooooooOoooooOoocOoooOooOoOoooooon
1999020260 000000000000 O00O0O00OO0OO
00000000000000000000000'00
goooooooooooboooooooboooooobo
goooooooooooooooooboooooooDo
gooooocooooooboooooooboooooboo
oooooooooooooooon
ooooooocoooooocoOooooobocooooo
ooooooobooooobooooobooOoooooo
o bodoooobooooooooonoeeibooaon
ooooooooooooooooobesunoonoo
oooooo
oooooooooooooooooooboooooo
goooooooooooooooooboobooooDboon
goboooooooooooooooobocoOooooboo
gooooooooooooobooooooobooobo

1mooobo
goboobooooooboooobobooboobobo
oooobooooooob1est10nnnnonaieeen 20
gooooobooobooboboobooom@moooooonog
gooooocooooooboooooooboOoooooboo
gbooobooboooobooboooboooooomon
goboooocooooobooooooobcoOooooboo
gboooobooooobooobooboooboobooog
omoooooooooooboooooo3nmuooo
gbooooboooooboobooboooboobooog
gooooobooboobomooooboobooooog
0000000800 000000O00OO0O0ODOO0OO

ERINADODODOOO 0OO0O0O0

ooooooOoobe0@mOOOOOOOOOOOODOO
oooooooooooooisom
gboooobdobooboobooboooooboooboooba
goooboooboobobooooboobobooboooboooDo
oooooooooooOonooooooobocoooooon
gooooommoboooooobooobooboooooooo

obwomooooooooooooboooooobooo

goboboooobbooooobbooooobooooo

ogiedm

gooooooooooooooooobooooooo
ooboOob200oo0ooooooooooooon
oobOoO0ooO0o0ooO0oOooO0oo230@moooooooon
ooooooooO0oOoooooooooboooOooooo
ooooooooooooooOooOoOooOobocOoOooooon
ooooooOoo0240@mOo0ooooooooooooo
ooooboooooooooocooewoooooooo
ooooooooooooooDoOooooooooDbesom™

oooooooooooooooooobocoooooon
ooobOooOoo0obooobOobDOoooboOooo290M
gboooooboooomoobooobooboooboobooo
oooooooOoo3oooooooobocoooooon
oooooooooooooooboooooooo

1990200 00000000000000O0O00OOAOG
oooooooooooooooooobobooooooon
coooooooooooooOooooobocboOooooo
oobOo0ooOoO0oobOoboze0lOOOODOOODOODOO
000000000ooooo

200000000
oobOocOoo0Oob0Oo0i19s3b110 0000001999020

' 000000000000000000000000000000100ERINAREPORTO 0480 02002.100150190 0000

’ 000000000000000000000000000000000000000000000000000D02002090000000000
pgoooooooooooooooboOoOoOooooOoOO0OobooOoOOOO0bOOOOOO0OOOOOOO0OObOOOOOOOCODbOOO0OO

° 2002090 00000000000000000000000000000000D0D0000000000D0O0000000000000000
goooooooooobooooooooobooOoooooboOoooobooboOoooooboOoOooooobooooooobooOoooooboooo
gooooooooooOoooooooboOoOoOooooOoOoOoOoOoboOoOOOO0OoboOoOO0OOO0ObOOOO0OO0O0OObOOOOOO0OObOOOOOOOBDO
gooooooooooooooOoooOooboOoOoOoOooOoOoboOoOoOoOobOOoboOoO0O0DOoOObOOO0O0DOoOoOobOOoOOOoOoObOoOoOoOoOoooOoboOoOoOoo
pgoooboooooooooooooooboooooobooooboOobOoOooooboOobOoOoboooboOobOoOooooboOobOoOobooobooOobbOooo
goooooooboooOooooooobOoO0o0o0oooooOo0OOoO0oooOO0o0o0oooO0o0o0ooooOO0O00o0ooOO0O0O0OobOoOO00O000bDO
goobooooooOoOoOo0oO0oO0oO0ooooooooOoOO0O0O0O0O0OO0O0OO0O0O0bObOOOOO0O00O0O0O0O000O0OOO0O0O0O0O0O0O0O0O0OBOO
gooooooooooooooooooboooooooOoboOoOoooobooOobOoOoOoOooOoOoboOobOoooooboOooooooOoboOoOooooobooooo
gooobooooooobooooooooboobooooooboobOoOoooboOoboOooOoooOOobOOoOoooOoOobOOoOooooDOOobOOoOooooDoOobbooOoo
pgooooooooooooboooboOoOoooooOoOoO0OoboOoOoOoO0bOoOOOO0OoboOO0OOObOOOn



ERINA REPORT Vol. 51

gbooooooooobooooobooobooboooog
ooooooooocoOooOoooOooOo0o@moooooon

gbooooboooooboboooobooobooooobooo

ooipoobooooooooooooobooooooboOoo
goooooooooooooooobObooboOoooDoon
oobooooooooooooooooboboOooooon
2000000000200 00000000000DO

goobooos3soooooboooobobbooooboooboo

g4000000000D00CO0O0OOSD00000O0
ooooooooooo
oobooooooooooooboooobocobooOoLro
oobOooooOoooboooobOoOoooOobooobob2000
oobobooooooooooooOoOooOoboOooOoboOosnn
oooobo400000S0000000000D0OOOC
oobooboeDOOO0OO7VOOOOOOOOOO8OOOO
oooooooebOooooobooboboOoleonoonooinn
oo00O00o0O00O00O0ob0oooOo230@muooooon
goooooooocoOoooooooswooOoooooo

ooboooooOo0ooo@oboz20@moooooooDol.

goboobiccooooooooooobocooooooboo
oo0oo0oboOooooobo20005800 000000200
oobooooooooooooooooboooooooboo
oooooooocoooosoooooobooooboOoon
gooooooOooooooOoOooooboboOooooDoon
ooboooooooooooooooooboboOoooobon
goooooooooooooobooooooo

199020 00000000000000000C0O0O
gooooooooooooooooooboooooooboo
gooooboooocooooooOooOoovyooooon
ooboobooooooooooooobobobooooDbon
goboooooooooooooooobocooooooboo
gooooooo

300000
gooooomoooooboooboooboooooon
oooooooooooooooooobooooooboo
ooiboooooooooooooboooooooboo
gobooooooooooocOoOooooboboOooooon
gobeiooooooooooooobocooooooboo
gobooooooooooieestlonoooooooon
goooooooooooooobooooobooboooo

gooooooOoOoooooooooobobOooooo
gooboooobooooooooobooooboOooboOoobooo
gooooooooooOoooooooooboOooooDoooo
gobocoobooooOooOooOo0oOoboomuoboboboobooooo
goooOooo0ooooOooooosecoonoonbonoo
goMmoikooooooooooooooboooooo
gooooooooooooooooooooobooboo
gobooooooowmooooooooooooooo
0000000000030 0000000O0DO0O0O0
gbo40000000000S00000000D00ODO0OG6
gooooooooooOOoOOOoOoOboOOODODObOOO
goooooooooooooooobobooooDbobooo
goooooooooobOooobOooboOooooobooo
goooooooooobooooooboobooono40mO
gooobooooooooooobooooooobooOoOoa
goooooooooobooooooooboooooDoobooo
goooooOoooooooooooboboOooooDoooo
goooooomosbooooooboboooooonoo
gooooOoo0oooooooOoOo0oooooOo7omoo
goooooooooobooooooobobooooobooo
ooooooooooooooo0omooooooDoooO
gooooobobocoooooooboOoOoOoOoooosom™
oooooooooooooooooooboooooo
gobooooooooobcoooooobooonooenma
goooooooooobooooooooboooooDoobooo
gooooooOooooooooooboboOooooooo
gobooooooobooooOoooobD280@Oo00o0ogoo
goooooboooooboobobooooObobooooDoDo
gdboooooobooboooOooobo2o0@mooooooo
gooooooooooboooooboobooonooo
gooooooooooooooooooooboonodoss
gooboooooooooobooooooooooooooo
goooooOoooooooOoooooboOooooDoooo
gooooooooooboOoOoOOO0Ob0OO0OO0oOoOoOooooo
goooooooooooooooooboboOooooDoooo
gooooooooooooooooooooooboo
gooooooobooooobooooobooooboooo
o200 fdboouooboobooooboooooooo
gooooooooooooooooocoooooobooo
goboooooooooboooooooboooooooa
0000000000000 0000000000400°0

$ 00000000000000000M0000000000000000000000D00000000000D0O0O00000000000

goooooboooooooobooooooo



goooooboooboobooboobobowwoboooooonog
gooi0oOoOoOooOOoObDoz2000C0OOO0OOCOODOO
gbooooboobooobooooooboobooboooog
goboooooooooooooooobocoOooooboo
gbooooboooooboooobooboobooog
gobooobooooooooooooobooOoooooo
gboooboooogao

A000000000000000
gooobooboooboboooboOo1essb3nooon
gboooooooooooobOooooboOoobooonoo
1993010 0000000000DOO00000O0OObO0OO0
19990200 00000002001050000000000O
oooobooooeesbioooooooogon2oeoinos
gooobooooooooooboooooooooo
ooooomooooobooooooooboooooon
gbooooobooboooboboooboobooboOoog
eb00o0oooobooooooooooobooobooon
goooooooooooooooooboooooooDo
ooobiboooooooooooobooooooboOoz
gooooOoooOosooooooooo40000ODbOD
s0000000e00OOOOO7OOOOOOO8BODOO
gooooeboboooooooooboooono
gooooooboob0omoboobooboooboo
goooooooooooooooooboooooobo
goooooooooooooooooboooooooDo
ooooooooooooooooooboooooobo
goooooooooooooooooboooooooboo
goboooboomosobbooooooobocoonoooboo
goooooooooooooooooboooooobo
obooooooobooogz2sbooooooooooon
u“Jooooooooobobonooooobe0monoo
gooooooooooooooooobooooboobooboOoo
oUOOOOoOO1woooooomooboooooo
goooooboooooooooooooboooooooboo
goooooooocooso@mooooboobooooo
gobloooooooooooooo
goboooooooOooomooooobooobobooon
goooooooboooooooboi1ooooboboobooono
goooooobooooooodooooooooooog
gooooboooooooboooooooboooooobo
goooooooooooooooooboOoOoooooboo

ERINA REPORT Vol. 51

gobooooobOoooobooso3ebboooonoo
ooooooooooooooooooobooOooooo
oOoobOOoz2p00000000100000000020
mooooooooooo2s000oooooo
ooooomoooooboooboooooobooooon
coooooooOooooooOoooooOobocboOooooo
oobOo0ooOoO0ooooooboosobooboboOooOonO2s
omoooooooooooboooooooooooon
ooooobooib14000000000280M0
gbooomobooobooboobobooobooboooo
omooboooooooooOobooobooOooOoOoOooooo
ooooooooooooooooooobobooooooDo
ooooooooooOoooOoOoOoOoOoOobocOoOooooon
ooooooooeds3ocnnonoOOs10mM
oooooooooooooooooobocoooooon
ooooOoboobOoooooobooog3rossomoonoo
gboooobi1bi1s0booooobooboooboooo
coooooooooooooooooobooOooooo
oOoso00000000000390 MM
gooooooooooooooobooooooooooo
oo00ooooOOoOooooOOoomooooDooon
coooooocooooobooOooooOooboOoOooooon
oobOoO0ooOoooDoOoDOOoOooD4D440mooonon
ooooozolooooooo4simooooonooon
ooooooooooooOobooooOoOoOooobooboooo
so00000000000D004800MM
oooooooooooooooooobooooooo
ooooOOoo0ooboOoooOooOooooomoooooo
oobOoOooOo0oO0oooOoOo0oOooOoOobocOomaosounn
oooooooooooooooooobobooOooooon
coooooobooboowwboooooooooooo
0000000000020022000000°0
oooooooooboOoooooboooobooobooooo
coboboo3muboOoboboOobOOoOOomoboooobooon
ooooooooooooboooooooboobooooooo
ooooooooooooooOooOoooOobocboOooooo
ooooooooooooooooooobobooooooon
ooooooooooooooOooooobocoOooooon
ooooooooooooooooooobooooooo
ooooo
3 obooooboOonzeol0oooooonoO
gbooobomiobobooooobooboobooobooDo

® 2002070 0000000000000000000000000O0O0000000



ERINA REPORT Vol. 51

gbooooooooobooooobooobooboooog
ooboooootomz22c000ooooobocooooooboo
gbooobooooooobooooobooooboooog
000000000000 D00000000D0O000°0
g3doooooooooooooobooooOoooooooo
g400000000COO0CO0OO0O0OOO0OOO0COO0
oooOooooooooboooooooooomsmo
gbooooooooobooooobooooboooog
oobooooooooooooooooboooooooboo
gboooboooooooboooooboooobooog
oobooooooooooocOoooooOboboOoOooDbon
gboobooboooo

5000000
ooboooooi1eseb40000000199030000
oobooooooooooooooooboooooooboo
gboobooooobDi1ooobbooo0obooooobo2d
oobooooocoooooocOossooooboOooooon4sn
gboobooobooooobooooobooobooboi1oooo
oobooooooooooocOoOooobo40OoOoDOon
gbooooobooboooboooobooboobooog
oooooooooooooooosxnooooooood
oomooooooooooooooooooooon
gbobooboobooooooooomooboosomonog
ooooooooooooooo
g22000000000000000O00O0DO0O0ODOODO
oobooooooooooocOoooooOoboboOoOoooboon
gboooboooboooboooooboonomuooooog
gobooooboooooooooooooboOoooooboo
oooOooboobosomooooooooooooon
oooooooooo
ggoooooooooooobooooboobooboooDo
gbooboooooobooboooobooobooboooo
oobooooooooooocoooooboboooooon
gboooboooooobooboooobobooobooboooo
gooooooocoooooooo
g400b00000oooboobobobobooboobobg
gobooooooooooocOoOooooboboOoooobon
gbooboooboooboobobobooboooboboooboo
goboooooooooooOooooooboooooon

goooooo0ooooOoooOooooooOooooDoono
gooooboooooooooooboooooooobo
1990 0000000000040 000000000
goocomosboooocooboooooobooobooooo
gooobomooooobooooooooobooobooooo
goooooooooobooooooocboooooobooo
gooooooooooooooooooboooooooboo
goboooooooooboooooooboooooooa
goooooooooOoboOoOooooboOOoo2s0000
gooooooOoooooooooooboooooooos
goboooooooooboooooooboboOooooDoobooo
goooooooooooooooobooooooboobooo
goooooooOoooobObOOoooOobOOoOobooOOOoo
oooooooooooboooboooOooOoobooDboboOoDOo
gooooooooooboooooooboOooooooo
goooobooocooooooo

oooo

gbooooboobooobooooooobooooobo
gooooooooooboooooooboboOooooobooboo
ooo0ooOoOoo0oooOoOboOoOooooDoobooboOgeeenood
goool1siuooboooooooooonooobon
gbooooobooboobooboobooooboooooboo
gobooooooooobooooooocoooooobood
oooooooooooo

gboooobooboboobooooobobobooooobo
gooooooooooboooooooboOooooDoooboo
goooooooboboooboobooooboooboooobooooo
goooooooooobocooooooboOoOoOooooo
gboooooobooboboobooboobooboooobooobooa
gooooooooooboooooooboooooonoo
gboooooobooboboboobooooboooooboo
gobooooooboboobooboooooboooobooooo
goooooooooobooooooooboooooooboo
gobooooooboobooooboooobooooobooo
gooooooooooboooooooboboOooooobooboo
gbooooobooboboobooboooobooobooobooo
goooooooooobooooooocboooooobooo
gbooooboooo

¢ 0000000000000000000000000000000000000000000000000000000000000000
pooboooooooOoOooboooOoOoOooooOoOoOoOoooboOoOoOoOoOobooOOooOoBoo



ooooooooooo
ilgobogobooobooooooboooon

ERINA REPORT Vol. 51

go0o0sz01930 010310 0000000000000 027000000
oooossoi199tdzize0 000000000000 O048400000000

oo ooo oo | ooo
D0000O00O00O0O DO0000C0O00DOO
00000000000 0000000000000000000000 000000000000 000000000000000000000
1 |00000000000C00DOOODDOOD00000000000| 1 |000000000000000000000000000000000
ooooooooo 0oooooooo
, |000000000000000000000000000000000 , [000000000000000000000000000000000
00000O0000000000000000000 0000D0000000000000000000
000000000000000000000000000000000 000000000000 000000000000000000000
, |000000000000000000000000000000000| , |000000000000000000000000000000000
00000000000 0000000000000000000000 00000000000 C0000000000000000000000
00000000000000000000000 00000000D000000000000
, |000000000000000000000000000000000 , |40000000000000000000000000
ooooooo
00000000000000000000000000000000000 00000000000000000000000000000000000
5 | 00OODOODOO0O00ODOCO0O0000000000000000]| 6§ | 0DOODO0O0O0O0OOODC00O0000000000000000000
0oooooo 0oooooo
00000000000000000000000000000000000 00000000000000000000000000000000000
00000000000000000000000000000000 00000000000000000000000000000000
6 (0000000 6 (0000000
0000D0000000000000000000000000000 00000000000000000000000000000000
000oO0O0DoOoooo0o sfsf=f=f=f=f=itatatalals
7 |DoooooooooooooOoOOOOOCOOOOO 7 |DooooooooOoOooOOOOOOOOCOOOO
000000000000000000000000000000000 00000000000C0000000000000000000000
8 |0DDDDDOO0O0000000000O0D0DONONDDNNNN0N00d| 8 |000000000000000000000000000000000
ooooooo 0000O0O0O0OoOOOOn
000000000000000000000000000000000
o 9 |00OOO000D0DDO0000000ODOO000000nO
0000000C000000000000000000000000000 0000000000000000000000000000000000
10 |0000D0D0000D000000000000000000C00000 || 10 |000000000000000000000000000000000
00000O0D0000000000000000000000 0O0O00OoO0O0DOOOOOO0000O0
000O0O0OOO0O 00000O00OO
00000000000000000000000000 00000000000000000000000000
10000000000000000 10000000000000000
11 |2000000 11 |2000000
3000000000000000 3000000000000000
40000 40000
12 |0000D0DO000000000000000000000000000|| 12 |0000000000000000000000000000000000
00000000000 0000000000000000000000 00000000000 CO0O00000000000000000000
43 |00000000000000000 13 |00000000000000000
000DD000000000000000000000000000 0000D000000000000000000000000000
0ooooooOO00O0 ooooooooooo
4 |000000000000000000000000000000000( ,, [000000000000000000000000000000000
0ooooOoooooooo 0oo0oO0oDOooon
,s |000000000000000000000000000000000( ,,[000000000000000000000000000000000
00000000000000000000000000 00O00D0000000000000000000000000000
4 |000000000000000000000000000000000( ,,|000000000000000000000000000000000
0000000000000000 00O0000O0D00000000
17 |00000000000C00DO00000000000000000000|| 17 |000000D00DODOO000000000000000000000
000000000000 000000000000000000000 000000000000 000000000000000000000
000000D000000000000000 0000000D00000000000000
g | 00000000000000000000000000000000( ,,| 00000000000000000000000000000000
oooooooooo 0ooooooooo
00000000000000000000000000000000 0000D000000000000000000000000000
0ooooooo 0ooooooo
10 |000000000000000000000000000000000( ,,|000000000000000000000000000000000
00000O000000000000000000 000000O000000000000000000
, |000000000000000000000000000000000 |, (000000000000000000000000000000000
0oooooooo 0oooooooo
00000C00O000000000000000000000000000 0000000000000O00000000000000000000
21| 000O0OOOOOOOOOODOOOOO0000000C0C0000 || 21| 0ODOOODOOOODOOO000000000000000000

goboooOooooooOoooOoooooo

goo0ooOo0ooOoO0ooOoOoooooooo

ooo00oo0ooo0

oooooooooo

22

00o00000000000000000000O00O00O0O00O000O0
oooo

22

0000000000000 000000O00O000DO0O0O00O00O0O0
oooo




ERINA REPORT Vol. 51

oo ooo oo ooo
,3 |000000000000000000000000000000000 | . |000000000000000000000000000000000
0000000000000000000000000000000000 0000000000000000000000000000000000
000000000000000000000000000000000 000000000000000000000000000000000
24 |000000000000000000000000000000000 || 24 |000000000000000000000000000000000
000000000000 0000000000000000
,s |000000000000000000000000000000000 |, |000000000000000000000000000000000
0000000000000000000000 0000000000000000000000
00000 0000000000000000000000000000 000000000000000000000000000000000
26 |[000000000000000000000000000000000 || 2 |000000000000000000000000000000000
ooooo ooooo
,; |[000000000000000000000000000000000 | ,,(000000000000000000000000000000000
000000000000000000000000000000000 000000000000000000000000000000000
,g |00000000000000000000000000000060%0 |, |00000000000000000000000000000060%0
00000000000000000000000000 00000000000000000000000000
0oooaoo ooooon
000000000000000000000000000000000 000000000000000000000000000000000
29 0000000000000 29 0000000000000
0000000000000000000000000 0000000000000000000000000
4 |000000000000000000000000000000000 |, |000000000000000000000000000000000

00o0bO0oo0O0oo0oono

oooboooooooooo

31

0000oO00000000000000000000O00O0O00DOO000O0
oooooO0oDooOoODOOO000O0O0O0DODOODO

31

Joo0oO0o000000000000000000O0O00O0O0000A0
ooo0o0oo0o0ooO0o000000bD0000000000

20000000CO00000O0O0CCO

00008201930 01102400000000000000042000000
gooossoi199tdziz2e0 0000000000000 00O484000000000

oo

ooo

oo

ooo

000000 O0O00O0oO000

00ooo00DO0o0oO0O0ooon

Oob0o00000000000000000O000O0000000D0O0O0
00obO0000000000b00000

Joo00o000000000C0000000O000C0O0O0O0O0000A0
Doob0O0ooo0000000000000

goooo0ooboO0obOoOooOoOooOo0dboOo0ObOoOooOoOooOoOoon
goo0ooo0oO0o0boO0o0oO00oO000O00b0O00o000o0
0ooboO00o0O0o0O0000000O00O00O0O0O0O0OO0O0O0000O0
oooo

goodoooob0oboOo0o0oO0o0oO0oO0O0O000O00O0O0O00O00b0OO0
gooooOoooO0ooo0booOo00O00O0O000O00b0O000O0
00000000000000000O00000O0O00O0O00O0000O0
oooo

00000000000 000000O00000O00O000D00O000O0
ooooao

0000000000000 0000D00O00000DO0O000O0000
ooooo

00o000000000000000000O0000O0000000O0O0
ooooo

0o00o0000000000C0000000000000O0O0O0000
ooooo

goo0ooO0o0oO0O0O0O0O00OO00b0O0O0OOO0O0OO0O0oO0O0O0ooOO
ooooo

goooooOoo0o0o0o0oO0o0oO0O0O0OO0OO0OO0OO0ObOOOoooOOoooOa
oo

000000000000 000000O00000O000OO0OO000OO0O0

ooo0b00o00000000000000000O0O0O00O000OO00

Oddo0oo0oO0b0O0000000000O0000O00O00O000DO0000
OboO0o0oooo00O0o0o0o00o0o0

0000000000000 0O000D00O000O00DOO0DOO00D0O0D0OO0
ooo

000D00000000000000

0000D0000000000000

o0o00000O00000000D0OOD00000ODOO0000O0DOODOO
00000000000000000000000000000O0O0000
ooooo0oooO0ODOO000000O0DOODOO0O00000DODOODOO0O0

ooo000000O000000OO0O0000O0ODOOO00O0O0DOODOOO0O
0000000000000000000000000000D0O0O0000
0oooo0oo0obOO0000000D0ODOO0000000OO0ODOO

ddodoooOO0OobO000O000000bOO0O000OO0DOO0DOO0O0DOOOO
O0o000000000000000O00000O0O0O00OO0O0DOO0O0O0
goo0o000o0o0O0O0O000000D0DOOODOO00000O0

goodo0oo0oO0oboO000oO0obOO0OO00OO0bOO0OOOoOOOO0OO0ODOOO0OOObDOn
00o000000000000000O0000DOO00O0O0DOO0O0O0O0G0O0O0
0ooooO00o0oDO0O0O0000000D0DOOO00O0000O0

10

Oddo0oo0oO00O0000000000O0000O00O00O0O0O0DO0O0O0
0000000000O0O0000D0OO0D00000OO0DO000DODODOOOO0
gobodoooooOdOOoO0oooO0OO0OOoOoObOOOObOoOoOoOaO

10

Oood0dooO0oo0oO000oO0obOO00O0OO0DOO0OOO0OOO0O0O0O0DOOO0OOob0On
0000000000 000000O0000O0DOODO0000DOODOO0O0
Ooo00ooo0O0O00O0O0ObOOO0OO0ObOoOO0O0O0ObOO0OO0O0D

11

O0o00000000000000O00000O0O0O00O0O00DO0O00O0
ooo00O00000O0OO0O0000D0OO00000OOO0000ODODOO0O
O0oo00oo0oO0b00b0000000000O000000O000DO000O0
o0o00000O00000000DOOO0000DOODO0000DOODOO0O0
oo

11

00o000000000000000O0000DO000O00DOO00O0O0B0O00
ooo000000OO000000O0O0000O0DODOOO00O0ODOOOO0O
goo0dooo0ooO0O0o0oO0oboO0oO00000D0OO0O0000DOO00O0O0bDO0O0
0000000000 00000O00000O0DODOO00000OODOO00O0
ooa

12

000000000000000D00000D0sS 000000000000
0ooo0o0o0oooO0OD0O000000D0DDOO

12

000000000000000D00O0000sS 000000000000
00000o0O00DOoOO0ODO000000O0

13

00000000000000000000000O0DO300000000
O0o0oO0oo0oO0b0000000000C00O00O0O0O0O0O0OO0O0DOOO0O0O0
00o00O000000000002p000000000000000000
oooooooooooo

13

OboO00000000000000O000000O0O300000000
0oo00o0000000b00000O0000O00O00DOO00O0O0B0O0DO0
0000000000000200000000000000000000
oooooooooa




ERINA REPORT Vol. 51

oo 0oo oo ooo
000000000000000000000000000000000 000000000000000000000000000000000
000000000000000000000000000000000 000000000000000000000000000000000

14 |0000 14 |0000
00000300000000000000000000000000 00000300000000000000000000000000
000000000000000000000000000000000 000000000000000000000000000000000
000000000 0oooooooo
000000000000000000000000000000000 000000000000000000000000000000000

15 |006000000000000000000000000000000 | 15 |006000000000000000000000000000000
0000 oooo
000000000000000000000000000000000 000000000000000000000000000000000

46 |000000000000000000000000000000000) ,.|000000000000000000000000000000000
000000300000000000000000000000000 000000300000000000000000000000000
0000000000 0000000000
000000000000000000000000000000000 000000000000000000000000000000000

17 |000000000000000000000000000000000 | 17 |(000000000000000000000000000000000
0000000000000000000000000000 0000000000000000000000000000

0000000000000000000 0000000000000000000
0000000000000000000000030000000000 000000000000000000000003,0000000000
0000000000000000000000000050%00000 0000000000000000000000000050%00000

18 |000000000 18 (000000000

00000000000000000080000000000000 000000000000000000800000000000000
00000000000000000 00000000000000000
000000000000000000000000000000000 000000000000000000000000000000000

19 |3000000000000000000000000000000000 | 19 (3000000000000000000000000000000000
0000000000000000000000000 0000000000000000000000000

5 |0000000000000000000000000000005%0 |, (0000000000000000000000000000005%0
000000000000000000000 000000000000000000000
0000000000000000000000025%000000000 0000000000000000000000025%000000000

21 (0000000000005 000000000000000000 | 21 ([0000000000005%0000000000000000000

000000000 000000000000000000000000 00000MO00000000000000000000000000
000000000000000000000000000000000 000000000000000000000000000000000
2 0000000000000 22 0000000000000
000000000000000000000000000 00000000000000000000000
00D0000000D000000 0000D0000000000000
00000000 00000000000000000000000000 0000000N00000000000000000000000000
10000000000000000000000 10000000000000000000000
20000000000000000000000000 20000000000000000000000000
3000000 3000000
40000 40000
5000000000000000000 5000000000000000000

23 |60000 23 |60000
7000000000 7000000000
80000000000 80000000000
9000000000 9000000000
100000 100000
110000000000 110000000000
12000000 12000000

,4 |0000000000000000000025%00000000000 |, (0000000000000000000025%00000000000
000000000 00ooooooo

,5 |000000000000000000000000000000000 |, (000000000000000000000000000000000
00000000000 00000000000

, |01000000000000101000120310000000 ,s |0000000000000101000120310000000

000000000020000000 000000000020000000
000000000000000000000000000000000 000D000000000000000000000000000000

,; |[000000000000000000300000000000000 |, (000000000000000000%00000000000000
0000000000000000015000000000000000 0000000000000000015000000000000000
000000000 00ooooooo
00000000000000000000000 00000000000000000000000
10000010000000000000000000000000000 10000010000000000000000000000000000
00002000500 00000000000000 0000200050 00000000000000
200000000000000000000000000000000 200000000000000000000000000000000

,g 0000000000 ,g 0000000000
300000000000000000000000000000000 300000000000000000000000000000000
00000000000000000 00000000000000000
400000000000000000000000000000000 400000000000000000000000000000000
00000000000000000000000000000000000 000D000000000000000000000000000000

000000
0000000000000 000000000000
00000000000000000000000000 00000000000000000000000000
100000000000000000000000000000 10000000000000000000000000000000
, |200000000000000000000000 , |200000000000000000000000

30000000000000000D00D0OO0
40000000000000000000O000O0O000C0000000
oooooo

30000000000000000000D00O0
4000000000000000000O0O0000O0O00O0O0O0O000
ooooo




ERINA REPORT Vol. 51

oo ooo oo ooo
00000000000 0000D00O00O000O00O000O00O000O0 0000000000000 000000O000O00O00O0O00O000O0
30 (00000000000000000000O00000O00000000 /|| 30 |000000000000000O00000O00000OO0O00O000

oobooooooooao

ooooooooooo

31

O0o000o00O00D0000000O00100000000000D0O0
000000000000 00000000000000

31

0000000000000 0O000D001100000000000O00
00000o000000000000000000o0o0a

32

gooO0oO0o0oO0O00O0O00O0O000O00O0O0O0O0O000O0O0O0O0O0O0
00000000000000000O00O000O00O000B0O0O00O
000000000000000

32

goo00000000000000O000O00000000
00o000000000000000O00O000O00O0OO00O0O0O0O0
000000000000000000

00ooooooooooobo

gboOo0s201930b100270 0000000000000 O0400000000
gooossoi199tdzize000ooooooOoOononoo4g4000ooonon

oo

ooo

oo

ooo

000o0O0oO0o0oooo

000000000000

0000000000000000000000000000000O00O0
00000000000 00000D0O000D0OO0000DOO0O00000

0000000000000000000000O000000O0O00000
000000000000 000000000O0D00000000O0ODDO

goboooOooOoO0ooOoOooO0oOooOo0doO0o0ObOoO0boOoO0oOOoboOoon
0obo0o000000000000000O000O000O000C0O00O0O0
ooooooooon

go0o0o0000000000000000O00000O000000D0O0O0

0o0ooOoooooooooooon
0000000000000 000000000000O00000000

0oooOoooooOooooooon
000000000000 000000000000O0000000000

000000000 0000000D0000O0
goo0ooOodoOo0doOoO0oOoOoooOoooooon

000000000 00000000000000DO00DO
0000000000000000000000000000000O0
ooooooooooooo

00000000000 000000O0O000DO0O0O0O00O00OO0
0000000000000000000000000000

goooooOo0oo0oOo0oOO0o0oOO0O0OO0OO0OO0OO0bOOoOoOoOOoOoOa
goo0ooo0o0oo00O00O000C0O0O00O0O00O00O0GOO0OO0O0O0O0O0O0O0
00o000o000000000000000000

Oob0o00O000000O0O00000000000O000O00000050
00o0b00o00000000000000

Joo0oO00oo0000000000000C0O00D000O000O00050
Doo0o0ooo0o0oO0o000oo000o00a0

00000000000000000000000

00oo000o000000000000000000

Oobo0o00O00O000000O000000O0O000O0000000DOO0
0ooo0booo0ooon

Joo0oo0oO000000000O000000000000O0O0O00O0A0
ooo0o0ooooDn

oOoooOooooooo

oooo0ooOooooo

gobo0ooO0o0oO0O00O000O0000O00O0O00O00000O00O0O0O0
00o0b0000000000

Joo0ooo0o0o00000000O0O00O000O0O0O0OO0O0O0O0O0000
ooo0o0oo00ob000000000000

10

gboo0ooOo0doOo0O0OO0OO0O0OO0O0OO0O0OO0OOOO0O0OO0O0O0O0O0DOO
ooo

0000000000000

200000

30000000000000000

40000000000000
50000000000000000000

60000000

r0oo0obooo

10

goooooOoooOOo0oOO0o0oO0O0OO0OO0OO0OO0ObOO0OOOOOOoOO
ooo

10000000000000

200000

300o000oD0o0O00o0o000o0

40000000000000
50000000000000000000

6e00O000O00

r0o0ooooo

11

goooo0OoOoO0boOoO0oOoO0oOoO0bcO0OO0boO0O0oOO
100000000000000000O00O00O00DOO0OO0OOOODO
Oob0oo0O0000000000000000000000000000
200000000000000000000000200000000
oboooooooooo
30000000000000000000O000O0000O000OO000OO0
goodoooOdoo0OoOoOoOooOoO0boO0oOooOoOoOoOoOoOooOoOoooo
oobooooooooo
4000000000000000000O0O0O00OOOO0O0CDOOOO
Oo0ooo0o00o00o0o00o

11

o0o00O0o00000000000D00O000000DO
100000000000000000000000000000000
0000000000000 000000000O00O00O0O00O000O0
ooo
2000000000000000000000O0O0O0O0O020000A0
ooobooooooOoooooo
3000000000000000000000O0O00O00O0O00000
0000000000000 0O000D00O0O0O0O0DOO0ODOOO0DOO0OO0
0oooooooooooooo
40000000000000000000000O00O00O00DO0000DO0
oooooooooooooooo




ERINA REPORT Vol. 51

oo ooo oo ooo
g00o0o0oooopooooooooooopooooooOoo R e e e
1000000000000 0000D0DOOoOoo0o00oooooooon
R R e e e 0000000000000 00000000000000O0oo0O0OO
JO0o0o0oooooooooooooooooooooooooooon
0oooooooo pOooooOoooooa
,0O00000000000000000000000 200 000000000000O0O0OOCOOODOOODO
3000000000000000000O0OooO
s00oponoooonoonoonoood 400000000000000000O0COO0DO000OOOOODOODO
A00000D0DO000O000OO0ODO0OO0O0ODOOO0OOOO0OOoDOOOoOnD dDD
ooo
s00000000000000000000000000000000 5.000000000000D00000DO000DoDDODOoOoOooDoOooOoooa
oooooooooooooon g0Oo0o0oO0ooooooooooooo
600000000000000000000000000000000 6000000000000 0D0O0DOUDDODUOODUOODUOOOUOOUOOO
0oooooOoO0o0oO0OO0ooon 00o000O0o0oooooopooooo
12 7000000opooocOoO0000OoOooooocoo0OooooooDooo 12 SDD%%?]%DDDDDDDDDDDDDDDDDDDDDDDDDDD
ooo
gjoOoOoopoooOoO0o0o00oooooDoos300oooooooDo 8000000000000 000000030000000000000
O000O000O0o0ooo0ooooooooooooooooooooan
0000000000000 ooooooooooooooooooo 0o0oOoO0O0O0O0O00O00O0O0O0000000000000000000
gooooo0o0oOoOoooOo0OoOoOoOoOO0OoOoOoOOoOoO0OooooboDO oooooooo
000o0ooooooooooooooooooooo3enoooooo 0ooool0000000000000000030000000000
goooooooo ooooooo
200000000000000000000005900000997 | |38550500000000000000000:000000000
ooooo 000000000 00o0o0o0o0o0oo0ooooooooooooooo
ooood
EOI']DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD%DDDDDDDDDDDDDDDDDD ljof0o0O000O0OO00O0OO0ODOO0ODOOO0OObOODODOOODO
O000O00o0oOoooOoooooooooooono
g00o0o0oooopooooooooooopoooooOoo 000000o0o0ooooooooooooooooooo
i000o00o0oO0oopoooooOoUUoOoooDoooOoUoUOooooDoO i0o00000oooooooo0ooUoooooooooOoooooooDo
goooooooooooooogno OO0o0o0oooooooooooooogno
13 |20000000000000O0OCOOOODOOODODODOODOOOOO 13 |20000000000000O0O0ODOOOODOOODOODODODODOO
JOooD0doOoOooDOoOooOOooooboooooooda 000000 0d00oO0oOooDOoOoDOoooOoboooooooa
3j00000opoooO0000ooooooooO0UooooooDooDo 30000000oooopoooo00OooooooooOoooooooDoO
gopooooooad pOooodoDooOoooooa
0oo0o0oooooooooooooooooooooooDooooon OO00o0o00oooooooooooooooooooooooooon
14 |00000000000000000000000O000O0OO00O0O0O0 14 |0000000000000000000000000000000O000
JooodooOooDOoOooOoooooooooooa OO000O00o0oO0oOoOooDoOooDOoooooooooooa
g0O00O00o0oO0ooooooooo 000000000o0oOoooooo
0000000000000 oooooooooooooooooooo 000000000o0o0o0oooooooooooooooooooooo
00000000000 oooooooooooooooooooon O00doDoDOoO0oO0O0O0obOoOO00o0oooDOooOooooobooooooog
15 |00000000000000 15 |000000000000D00O0oOO
0O0oD000o00ODO00ODOO0O0ODOO0O0ODOO0OOoO0OOooOoOoooOoooa Od00d0o0O0oob0DooboOoobO0ooboooboobooobooooag
g0o0o0o0oooopooooooooooopoooooOoo 000000o0oooooooooooooooooooo
0000000000000 oooooooooooooooooooo 000000000000 0o0o0o0oo0oo0oooooooooooooo
16 | 000000000000 0000000000000000O0oooon 16 |00000000000D000000000000000O00O0O0O0Ogg
g00o0oooooopooooooooooo g00o0o0oOooooooooooooooo
17 0000000000000 oooooooooooooooooooo 17 0000000000000 000o0o00o0oooooooooooooo
JooooooOooOooooooooooooooon OO0000oo0o0ooOooOooooooobooooon
g00o0o0ooooopooooooopooooooo g00000o0ooooooooooooopoooo
1000000000000 0O0000O000DObOOo0obOoOoooa 1000000000000 DO0000bO00oDOOoOooooOooooa
ooo ooo
18 |20 0000000000O00ODOOCOOOUOODOOODODODOODOOOOO 18 |20 000000000000 OOODOOOODUOODODODDODODOOODO
g000000ooooooooooooo 0000000000O0oooopoooooobooo
3jj0oopopoooo0o0oU0ooooooooOooooooooooboo 3j00oooooooo0OoUooooooOooUOoUoOoooooobobooo
gooooooa gooooooooooooo
19 0000000000000 00000000000000000000 19 0000000000000 00000000000000000000
goooooooooooooooo J00o0o0oooooooooooooooo
JO0o0o0oooooooooooooooooDooooooooooon OO00o0000oooooooooooooooooooooooooon
20 | 0000000000000 00000000000000000000 20 ([0000000O0ooOO000O0DoOOODU00OO0DODOOO0OO0ODOODODOOO
goooooooood pOoooOoOooooooooo
0000000000000000000000000000000O00O0O0 0000000000000000000000000000000O000
21 |0000000000000000000O00O0O00O0O0O0OOOO0O0O0 21 (D000O0O0OOOO0OOOOOOOOOOOOOOOOOOOOOOOOO
gooooooooooooooan goooooDoooooooooa
000000000o0o0oo0o0oo0o0o0o0o0o0o0oooooooooooo 0000000000000000000000000000000O00
2 Jooo0dooooodoooopoodopoooopoooDoooooooono 2 0O0d0OO00boO0o0oOOoo0boOooboobooboobooooooooa
0000000000000 0000000000000000000O0 0000000000000000000000000000000O00
gdoooooooooooooooopoooo joooogooooooooooooooooo
| o0000000000000000000000000000000w0 |, [229222202200 000D PP PDPDDE DD DD DD
gooOooOoO0ooO0OoO0OOoO0OoO0OOoOOOoOOOOOoOOoOoOoO ooo
JO0o0o0ooooooooooooooooooooooooooogn OO00o0o00ooooooooooooooooooooooooooon
24 0000000000000 ooooo0ooooooooooooooo 24 00000000000o0ooooooooooooooooooooon
00000000 ooooooooooooDooooooooooon 0O0d0000oooboooooobooooooooooooooooon
00o0ooooooo 00oooooooo
0000000000000 oooooooooooooooooooo 000000000000 o0oooooooooooooooooooo
25 | 0000000000000 odboodooooooooooogn 25 (000000000000 D00DoDoDO0ooDoooooooooooogon

000000000000 0000O000O00000O000O00DO000D

0000000000000000D00000O000DO00O00000D




ERINA REPORT Vol. 51

oo ooo oo ooo
26 00000000000 000000O00000O00O000BD00O00O 2% 0000000000000 0000D00O00000DO0DOO00DOO00OO0
Oo000O0000000000000O000000O0O00O0000AO0 0000000000000000000000000O0O0D0O0000
00000000000 000000O00O000O00O000D00O000O0 0000000000000 0000O00000O00O00O0O00O000O0
27 |000000001000000000000000000000000O0/| 27 |000000O001000000000000O00O000O00O00O0O00O0
oooooo oooooo
O00000000000000 000oD0O0oOoo00
28 000000000000 0000O000O00O000DOO0O0O000O0O0 28 00000000000000000000000O0O0O0O0O00000000
Ooo0o0ooO0o0oo00000o0000o00 0000000000000000000000000000000000
00000000000 000000O00O000DO0O0O0DOO0O0D0O 0000000000000 0O000D00O000O0O0DOO0ODOO00DOOO0O0
29 gooooOooooooooo 29 ooo0oO0oooOoOoooooooo
oobo0o00O00O000D0000000D00O000O00O0O0O000O0O0 po0oo0o00O0000000000DOO0DOO0O0O00OO0ODOO0O000O0
goboooOoooOoooOoooOoooooo goodooOo0oo0oooOooooooooo
O0o00000000D0000000000C00000000000 00o00o0000000000000000%C00000000000
00o0bO0oo0O0O000oo0D0O0on 00o00O0o00000000D
30 jooooO0oO0o00ooo0oO0O00o00b0O0O000000O0000000D0O | 30 | DOOoOO0OOO0O00000O0O000000O0O00000O0O0O000O0
000b0000000s0000000000D0000000O0 po0o0oO00O0sob0000000000D00000O00O0DOO00D0OO0
gooooO0oooOoooO0oOOo0OOoO0Ob0O0O0OO0O0bOO0bOO0O00O ooodoo0o0oo0o0oo0oO0oO0oO0o00oO0o0oO0oOooooon
Oo0o0o00000O00O000O000C0O00O0O0O0O0O0000000150 gooO0oo0o0o00000000O0O00O000C00O0G0O000O0000150
31 000000000010 0000000000000000000000| 31 (0000000000100 0000000000000000D000000
gooOoooOdoO0o0OboOoO0oOoO0ooOobooOooo go0oooO0oo0O0o0o0oo0o00O00O0000000O0
00000000000 00000000000O00O000O00O00OO0 ooo00000O000000000O00O000O00DO0OO00O00O0O0
32 |00000000001%00000000000000000005000 | 32 |00000000002%00000000000000000005000
00000000000000000000000000000 00000000000000000000000000000
00000000000 0000D00O00O000DO0O00DOO00O00O0 0000000000000 000000O000O00O0OO00O00O0
33 oooooo 3 oooooo
0000000000000 0000D00O00O00O0O000000 00000000000 000000000O00O000O000O00O0O0
001000000000000000000 0o1000000000000000000
000000000000
goo0ooO0o00oO0O00O000O000C000O0O00O0O000O0000O0O0 goo0oo0o0o0O000O000C0O0O0O0O00O0O000O0O0O0O0O0000O0
goooooOdoOo0O0oOoOo0OoOO0oO0bOO0OOoOoOOOoOoOO0OOOO0DDOO gooooooooOo0oOoO0oO0OO0OOOOO0OO0ObOOOOOOOO
34 (00000000000 34 |0000000000000O0
OO0D40000000000000000DO0100000000000O0 OO0040000000000000000010000000000000
Oo0ooo0O0oO00o0oO00oO0o00oO0O0bO0OO00oO0oO0oo0o0o Joo0o0o00000000000000000000000
35 goo0ooO0o0oO0o00O0O00O0000O000O00O0O000000D0O0O0 35 goo0oo0o0o00000000O0O00O000O000O0O00O0O0000O0
gooooOobooOoooOoooO0boOObOOooDOO0n gooodooOooooooOoooOoooOoooOoooon
Ob0o00000000000000000O00000000e600000 Joo0ooo0o0o0o0O000000000O000O0000O000e00DOOO
36 00000000000 0000D00O00O000DO0O000O00O00O0 36 0000000000000 0000O00O000O0O0DO0ODOO00DOO00O0
joo0oO00o0O000O000O000000O0O00O0O0O000O00000 goodoodooOoO0odoOoOdObOoOboO0oOooOo0oOooOoOooOoOoooa
00o0b0O000000000000000 0Ooo0000000000000000000
OoopoO0oo0o0O00b00O0O0000O0O000DO0O0O0DO0OO0O0OBO ooobO0oo0oboO0ooOO00O0O0O0OO00D00DOO0O0O0O0DOODOOODOODOO
37 \0000000000000000O00O0O00O0000CO0O0O0O00O0O0 || 37 |D000000O000000O0O0O0O0O0O00O0O0O0COO0O0O0000O00
ooooo oooooooo
gooboOboOoOooOoOooOo0oOoOdoboOoOoooooo gooodooOoooOo0ooOoooOOoOooOO0ObOO0ObOOooOa
38 0obo0000000000000000O000O000O000C0O00O0O0 8 goboo0ooO0o0oO0O00O0O00O0O0O0O0000O00O0O0O0O0O0O0O0O0O0
0000000060000 O0DOD0OO0O0ODODOOODOODODOO Do000000000e00D000O00DO0D0OO0OO0DOODOODODOO
go0ooo0O0O0o0b0O00oO00oo00oo0O0 Oo0o000000000000000000000
O0ooooO0o0ooooo ooooo0oOoooooo
00000000000 0000D00O00000O00O00DOO00O00O0 0000000000000 0000D00O000DOO0O0ODO0O00OO
39 goo0o0O000O0O00000000000D0O0O000O0O0G0O0O000O0 29 gooboO0oO0o000O00000000000000000000O0000
0oo000oo000O00D000O0000O00000DO0O00D00O0D0OO 0000000000000 0000D00O00000DO0DOO00D000O0
goboooooooo ooooooooon
00b00000000000000000000000005% 0000 0o0o00000O000O000000000000000005% 0000
40 |0000O0O0O0O0OOO0O0OO0OO0O0OO0OO0O0O00OO0O0O00O00O0O0 || 40 |000000000O0O0O0DOO0OO0OO0OOOOOODOOOOODOODO
oooooOoooOoooooo ooooo0ooo0oooooao
00000000000 0000D00O00O000O00O000O00O00O0 0000000000000 000000000O00DO0O0O00O000O0
41 |0020000000000000000000000000000000 || 41 |00200000000000000000000000000000O00
goooo0OoOoO0oO0oO0oo0ooOoooo Ooo0o0000000O00o0o00o
0oooOoo0O0O0O00O00O00O000O0000000000000000 0000000000000 0000D00O00000DO0OO00DO00OO0
0oooooooOoooooo oooooooooooooao
42 42 00000000000 00000000000O00O0O00O000O0

0000000000000 00000000000O00000000
00000000000 0000000D00000O000DO0OO0000O0

goooooOoo0o0oO0o0oO0O0boO0O0O0OO0OO0OO0OO0bOOoOoOooOOoOooOa
ooooo




4000000000000 0O000DOO0OOODOOOO

ERINA REPORT Vol. 51

oo00sz201930010310000000000000002e000000
gooossoi199ddz2020 0000000000000 0DO4840000000A0
gooooeonzo01dOs0vOooodooooooOoOoOononozsooooooon

oo ooo oo ooo
00000C0O0O0000000000000 0000O0D000000000000000
00000000000000000000000000000C0000 000000000000000000000000000000000
1 |00D000000000000000D0000000000000000| 1 |000000000000000000000000000000000
ooooooo ooooooo
000000000000000000000000000000000 000000000000000000000000000000000
000000000000 0000000000000000020000 000000000000 0000000000000000020000
2 |00DD000000C0000O0ODODDDODD0O00000000| 2 |00000D0D0D00000000000000000000000000
000000000000000000000000000000000 000000000000 000000000000000000000
0000D000000000000000000000000 ooo
000000000000000000000000000000000 000000000000000000000000000000000
, |0000000000000 , |0DoDooooooooo
00000000000000S00000000000000000 00000000000000S00000000000000000
000O00O0D0o0ooo 0o00O0O0O0ooOooo
, |000000000000000000000000000000000( , |000000000000000000000000000000000
000000000000000000000000 000000000000000000000000
; |000000000000000000000000000000000( , |000000000000000000000000000000000
ooooo 0oooo
000000000000000000000000000000000 000000000000000000000000000000000
6 |00000000000C0000C0C00OOOD0N000000000| 6 |000000000O0C0O0DOOOOOOO0000000000000
0000000D0000000000000000 00000000000000000000000000
000000000000000000000000000000000 000000000000 000000000000000000000
7 |0DDODOOODODOOOOOOOOOOOOOOOOOO0O0OOO00| 7 |000D0000OOCOCOO00OOOO00O00000000000000
00000O000000000000000000 00O00000D0000000000000000
00oOoCooooo 0ooooooOo
00000000000 0000000000000000000000 Dooooooounoooooooonouodnoooononn
000000000000000000000000000000000
pooooonoononoononooooonononoononn 000000000000000000000000000000000
00000000000 0000000000000000000000
® |0 OOLOL00OOOLODONNLOLLOLLOLLDLLLL & |E00000000000000000000000000000000
000000O000000000000000000
000000000000000000000000000000000
QOLLOLLLLLOLOOLLOLODLLOODDD 00000000000000000000000000000000
0000D0000000000000000000000000
000000001010001208100000000000000000 Dooopoooi10001208100000000000000000
000000000000000000000000000000000 e
% | J0OLOLOLOLLLLOLOLOLOLOOD0DODODoDE | & |000000000000000000000000000000000
ToLLoOLLLOOLLOOO 000000000000000000000000000000000
0oooooooo
00000000000000001S0000000000000000 000000000000000010000000000000000
10 (000000000000 000000000000000020000 || 12 |000000000000000000000000000020000
00000OO0O000000000000000000000000 00000000000000000000000000000000
000000000000000000000000000000000 000000000000000000000000000000000
0000D00000000000150000000000000000 0000D0O0000D0000010000000000000000
00030000000000000000000000000000 00030000000000000000000000000000
4 | 000000000000000000020000000000000 | .| 00000000000000000002000000000000
00000000000 0000000100000000000000 000000000000 000000100000000000000
000000000000000000000000000000000 000000000000000000000000000000000
0000000000000 20000000000000000000 0000000000000 20000000000000000000
oooo oooo
00000000000000000025%0000000000000 00000000000000000025%0000000000000
L, |00000000000000000000000W%I000 , |0000000000000000000000014%0000
00000000000000000000000000000000 0000D0000000000000000000000000000
000000000000000000010%0000 0000000000000000000010%0000
00000000000 0000000000000000000000 000000000000000000000000000000000
13 |0000000000000000000000000002%0000 || 10 |00000000000000000000000000020%0000
0000000000000000000010%0000000000000 000000000000 000000010%0000000000000
0000000000000000000000000000001500 0000000000000000000000000000001500
14 0000000000000 ODO00000000000000000 | 14 |000000000000000000000000000000000
0ooooooo 0ooooooo




ERINA REPORT Vol. 51

oo ooo oo ooo
00o0boO0o000000D000000000000O0 ooo00oo00b0O00000O00D00000000
lLd0o00d00oo0o0do0ooOoOoOooooOo0ooOooooooOoOoooon 100000000000 000000OO0O000b0O000ooOO0Oo0o0on
goo0oo0oO000000O000O000000O0O0O0O0O0O00O0000O0O0 goo0oo0o0o0oo0o00O0000O000O000O00000O0O0O0O00O0O0
000000000000 0000O00000O000O000O0000 00o000o0000000000000000O00O000O000D
200000000000000000O000000O000O0100000 200000000000000000O00000C0O000O00100000
0000000000 000D000D0OO0O0DOO0O0DOO03 000000 o0o00o0O00000D000D0O000D000DO0DOO03000000
000200050 00000000000000010000000000 O00200050%0000000000000001000000000

15 |00000000000000O000O00O000D00O0 15 |000000000000D000000O0000O000O0
300000000000000100000000000000000 30000000000000000000000O001000000000
00000000000001000000000200050% 00000 0oo0oo0o0oo00000000O000O0000100000000020
goboooooooo ooswo00000000000000
400000000000000e60000000000O0O000000O0O 400000000000000600000000000000000O00O0O
00000000000 0000D00O00O0D00O00O00DO0O0O0OO 0000000000000 0000D00O000DOO0O0OD0O0D0O00OO0
0o00000000004000000000300050%000000 Joo0o0o0bO0O000DbOO04000000000300050% 000000
0oo0obooo0oooD 0ooo0o0ooooD
gboo0ooO0o0oO0O00O0O00O0OO000O0O0O0O0O0O0O0O00O0O00o0O0OO0 goooooOoo0O0O0O0OO00OoOO0O0O0O0O00O0O0O0O0O0OO0ooOOoooO0
0000000000000D000000000000S% 000000 000D00000000000000D0000000050% 000000

16 |[0000D00000000O0ODOO0O0000O0ODODOO000O0OOODODO 16 |000D0000000OD0ODO0000O0OD0ODOO00000O0ODODOOO
goo0o0o000O0OO000000000000O0O00000O0s50000 0oo0O00000000000O0O000000O0O0000O0sS000A0
000000000000 000000000000O000O00O0B000 000000000000000000000000DO0000O000D0

ooooooooo ooooooooo
gobooo0ooo0ooO0o00oO00O0O00O0O000O00b0O000O000O0O0 0obo000000000000000000O00C0O00O0000O0000O00

17 |00000001000000000000000O00O0O0OOO0O00O0 17 (000000010 00000000000DOO0O0DOO0OOOO0ODODOO
gob0ooo0o0O0o0o000000000000000 0oo0000000000000000D000B0000A0
000000000000 0000O000000O000000O0A0 Doo00oo00b0O0000000D0000000000000
10o0oooooboo 10o0oo0ooooo
20000 20000
30000000000000000O00O0O000O0O0 30000

18 (40000 18 (400000000
50000 5000000
6000000 6000000000000 O00D00OOO00O
70000 000o000o00o000o00o00o0o00
soooooo soonono

0oo0000000000000000000000
00obo0oo0O00000D0000000000000 ;DDDDDDEII]DD%DD%DDDD%%DDDDEDDSEOEDDDDDDDDl'OOODDDDDDDD
100000000000000000O000200000000000000
0oooO0o0O00O0O0000O00010000000000 20000000000000000D0O0O0O0DOODOODOODODOODOO

19 |[20000000000000000000O00O00O00DOO0OOOOO 19 EEZDO;DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
Ob00D0O000000000020%0000
3000000000000000020000000000 E%DDDDDDDDEEEEDDDDDDDDJ'DDDDDDDDDDDDDD
400000000000000000000025% 0000 000000 2015%0 000

400000000000000025% 0000

20 00000000000D000000O00100000000000000 20 0000000000000 000000O00000O0O0O00O0000
goooooooo goooooooa
Oob0o0o0000000000000000O0O00O0O0000000O00 Jooo0oO0o0o0000000000000000000O000O0DO0000

21 |00000000OO0OOOO0OOOOO0ODOOOO0O0DOO0O0O0000O0 || 21 \00000000000D00O000O0000O000O0O0DOO0O00000O0
goboooO0oooO0ooooooOo0ooO0o0o00o0 goo0oooO0ooOo0oooooooood

2 gobo0ooO0o0oO0O00O0O00O0O0O0C0O0OO0O0OO0O0O0O000000DOO0 22 goo0oooOooo0O0O00O0O0O0O0O0OO0O0OO0OO0COO0OO0O0O0O0O0O0O0
oooooooo oooooooo
gobo0ooO0o0oO0o00O0O00O0O000O000O000O0O00O0O00000 goo0oooOoo000O00oO00b0O0O00O000O0O00b0O00O0O0O000aa0

23 000000000020 00000000000000000000/| 23 |00000000002000000000000000000000
ooooo ooooo

0o00000000000000000000

100000000000 000D00D00DO00O0O00O000DO00O00O0
goboooOoooOooo0oooOo0ooOoOb0o0O0on Jooo0oOoOoO00ooso00000b0O00000b0O0O000000O0O00
10000000000000000O00O000O00O00DO0DOO0DOO0DO ooo0O0oo0obO0oo0001000000000000000000
gobo0osO0ooo0o0oo0o0ooOo0ooOoOoooOooooooooooa 200000000000000000000O000O000O01000000
oo0o0o0000O000O000O0000O00O0O0O0O0O0O00O0O000O0O0 0o00o000000000C0O000O00000001000000A0

o 000000000000 0000O000O000000000O0 24 oooooo0oobOoo0o0o0oo0O0o00Do
200000000000000000O000C0O00C00O00G01000000 30000000000000000000O0000O0000O0O00O00O0
000000000000 0000000D 0000000000000 0O000D00O000DOO0O0OO00DO00O0
3000000000000 0000000O000O00000D0OO00O0 Joo0ooo0o0o000O0O0O000O0O0000000000000000
Ooo0o0oo0000D000000000001I00000000000 oooo00oo000O0000000D00000000D0O0
jgooooO0obooOoooOooOo0doOoObOoOooOoOoooOoOoobooo jgooooOoO0oO0o0doOo0ObOOOoO0OO0OO0bOOoO0oOoOoooOOoOoOa

goo0ooO0o0oo0o0o00O0000O000O000O000000O0O0O000O0

oooooooooo

ooooooo ooooooao
0000000000000000000000O00O000O000O00O0 0000000000000 00000000000DO0O0O00O0000
25 |00000000000000000000O00000O00000000 /|| 25 |00000000000

50000000

O0o00o000000000000000000S0000000




ERINA REPORT Vol. 51

oo ooo oo ooao
00000000000 000000O00000O00O000O000O00OO0 0000000000000 000000O00000O0O0O00O000O0
oooooo oooooao
10000000000000000C0O0O02000000000000 1000000000000C0000O0O002000000000000
26 ooo 2% ooo
2000000000000000000000020000000000 20000000000000000000000B020000000000
oooo oooo
3000000101000000002000000000000 3000001010000 00002000000000000
40000000000002000000000000000 40000000000002000000000000000
27 |00000000000DO00O0O00OO0O0000O000O000O000O0 27 |\00000000000O00000O00O000O0000000000
28 \O00000O0O00DOOO0OO30O000000000 28 |000000000O0O0DO0O0O0O0001014%0000
29 00o00000000000000000000O00O00O0O00O000O0 29 0000000000000 00000000000DO0DOO00O00O00
goo0oo0O0ooOoooOooooo goo0ooOooooooooooo
30 Joo0oO0000000020000000000000000000 20 JooO0ooo0o0o0000002p000000000000000000A0
oooooo oooooo
ooooooag ooooooo
Joo0oO0o0oO0O000000000O000O000000O0O00000 0oo0oooO0o00000oO000OO0O00O0O00C0O000O0000000aa0
31 |000000000000000D00000DO0OO00DO00O0O0O00O || 31 (00000000000 0000DO0O000DO0O000DOO0O0000D0
goooo0oooOooo0oooOoooOoOboOooa goo0oooooO0o0ooOoOooOooooooooo
32 goo0ooO0o00oO0O000000000O000O000000O0O00O0O0O0 2 goo0ooo0o000000000O0O00O000OC0O0O0COO0OO0O0O0O0O00O0
0oo0o00O0oo0oooooon ooo00oO0oooo0oooo
33 |0000000000000000000000O00000000 33 |000000000000000000000O00000000
34 \00000000D000D040000000000 34 |0000000000000006030%0000
3% |00000000000D00000O00O000O00000 3% |000000000000000000000000DO0
0o00o0000O0b0000000O03000000000000000 0o00o0000O00000000b03000000000000000
36 ooooooo % ooooooo
O0o0O0000D00Db0OsS000000000000D0000O000O0DO 00o0o0o000000s000000000000000O0O000O0
O0o000000000000000 ooo0oO0o0oO0o0ooOooo0o
ooooooa 0o0ooOooo
0oo00000000000000O00O000O00O0O0O00O000OO0
37 ooooooooo 37 |\00000000000DOO0OO00O0O0O0DO0O0O00O00OO0
ooooOoo00000D000000000000
loo00oo0oooOobooobooooa
38 »00000000000 38 |00000000000D00O0O00D0O00D0D0OO
3000000000000000000O000O000O0O00O00OO0
Jo00o000b000000001015% 0000
% oobbbooooooosoooooooooo % 000000000000 000000000016050%0000
gobooo0O0ooOooOoOooOo0ooOoobooo
100000000000000000O00000000D0O0O0O0O0BO0
ooo ooo00o00b0000000000000D00DO000O0
40 |20000000000000O0O00O0O0COOOO0OOOO0OOOO0O0 | 40 goo0ooO0o0oO0O00OO00O0O00O0000O00O0O00O00000O0
ooo ooo0oo0obOoooooo
30000000000000000000000O000O00000O000O000
00o000o000000000000000
000000000 0000000D0000O0
1000000000010000000000100000000000
n ooobooooo a1 ooo0O0o000o0O0000D00000D00D001I00000000000
2000000000000000000000O000O00O0O0O0O00O000 goooooo
0O0o1o0o00000000000wo0000000000000000
ooao
0ob00000000000000000000 0ooooooooooooooooOooooon
100000000000000D00DO0O00DO0DOO0O0DOO0DOO0ODO
10000000000000C00000O0000O0O00O0O0O0O0000O0
42 |0000000O0O00O0O00DOOOOO0OO0O0OO0 42
ooooooO0oob0O0oo00b00o0000000O0
2000000000000000000000O00O00DO000O000O00 2000000000000000050%00000
0000O0o00000s% 000 ' °
ooooooo
43 0000000000000 000000O00000DO0OO0000O0O0
goodooOoOdooOo0ooOoOooOoOoOoOoboOoOooa
0oobO0o0o000O0000000O000000O0O000000O0000
44 \0000000000D0O0O0O0DOOOO0DOOOO0ODOO0O0OO000D
oooooooooooooo
45 |00000000000002010%0000
poob0O0oo000O0000b0000000000DO00D0DOO
46 Jobo0o0O0O0o0oO0O00OO0O00O000O0000O00O0O00O00000a0
oooo
47 OooO0o0ob0O0ooO00O00D00O0O00O00DOO01I000000000O00
ooooooo
48 000D000000000000s0% 0 000000000000000
ooooooooooo
ooooooo ooooooo
00000000000 000000O00O000DOO0O0O0O00O00OO0 0000000000000 000000O00O000DOO0ODOO00OO0O0O0
43 (000000 49 000000

000000000 000000000000O00O000O0O0

000000000000 0000000000




ERINA REPORT Vol. 51

oo ooo oo ooo

m 00000000000 000000O00000O00O000DO00O00O0 50 0000000000000 000000O00000O0O0O00O0000
gooooOoooOoooOoooOo0OOOO0OO0O0OO0O0oOO0booOo Jood0ooooO0o0oOoO0ooOOo0oOoO0oO0oOooooooa

5 0o0b000000000000000000O0O00O0O000000D0DOO0 51 0o00o0000000000000000O000O0O00O0O0000A0
000000000000 0000O000D0000O0 oooooooooo
goooboOboO0o0ooO0oOooOo0oOoOboOoOooOoooa goodooOooo0o0ooOoooOOooOoOO0ObOOO0OboOOooa
10000000000000000001% 0000000000000 10000000000000000001% 0000000000000

6 oooo0oooo 52 00000000000 0000000000000O000O0DOO
200000000000000000000001» 0000000000 20000000000000001%0000000000000000
000000000 000000O00O000DO0O0O0DOO0O0ODOO 000000000000 0000D00O00O0O0O0DODOOODOOOO
ooboooooooooo 0oo0o000O0000000000000000
00000000000000000O00000O00O000O000O000O0

47 |(0000000O000O000CO0OO0OO0OO0O0COOODOOOOOOO
oooo

8 00000000000 000000O00O000O00O00DO00O00O
gobooo0O0oo0oO0boo0o0oO0o0oO0o0bOo0oa

29 oob0o0oo0o000O0O00O000O000000O0O00O0O0O000000O0O0 53 goo0oO0o00000000C0O0O00O00O0C0O0O0O0O0O0O0O0O0O0O0O0
0o0ooOooDooon oooooooooo

50 0000O0o0000000000000000000030000000 54 0000000000000 00000000000O030000000
000000000000 000000000000 Ooo00oo0000o00000000000000
000000000020000000000000000000D000 00o0000000D0200000000000000000000O00

51 |(0000000000000000000O000000C0O0O0O0O0000 || 56 |D000000000000O0O0O0O0O0O0O0O0O0O0COOO0O0O0O00O00
000000000000 00000000000000DO0O0O000O0O0 0000000000000 00D00000000D000O000O000000

52 |0000000000000000000O0006e000DOO00DODOO 55 |00000000002002200000000

ooooooOooooooo oooooooooo

00000000000 000000O00000O00O000DO0O000O 0000000000000 000000O000O00O0O0O00O000O0

53 |000000000000000000O00O0O000O0O000O0000/|| 57 (0000000000000 0O000O000O0O0O000OO0000000
03%000000000000000 03%000000000000000
00000000000 000000O00O000DO0O00DOO0O00O 0000000000000 0000D00DO00O00DO0OO00D000O0
ooboooooooooo gooooooooooa
100000000000000000O000O000000O00DOO0DOO0DO 100000000000 000O00DOO0D00DOO0OO0OO0O000OO00OO0
Oo0o0o0000O000O0000b0O000O00Ozo0000000000 0o0oO0oo0o0oo0o0ooO0o0oOoooOooOoOoozo00000000

54 58
oooo oooo
2000000000000000000000O00O0O0O0O0O0O0OG0OO0 20000000000000000D0O0O0O0OOOOOODOOOODO
Oob000O000000000000200000000A0 00o0000000000000002000000000
30000000000000000D00000D0400000000D0 3000000000000000000000D04000000000

55 |00000000000000O00O0O0O0O000DOOO0 59 EESEDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
00000000000 000000O00O0O00DO0O0O0DOO0O0D0O0 0000000000000 0O000D00O000O0O0OO0DOO0O0OO0O0O0

56 Oob0o0o000003p0000000b0000000000000000 60 Jo0000000300000000000000000000000
00000000000 000000O00O000O00O00DOO0O00O0 00000000000 0000D00000O000OO00O0O00O000O0
oooooooooo ooooo
O0b0000000000000000030000000000000 0o00o00000000000O030000000000000000

57 00o0b0oo0o0O00ooo00Ooon 61 oooooooo
Oobo0o00O00000000O000000O0O00O0O0000000100 Joo0oO0o000000000000000000O0O0O0O0O0O000A0
000000000000 00000O00b0000O0 Jooo00o0o0obo0o0o00o00000000000000

50000000000000000

oooovsbi1eseb d4000 0000000000 00000
gooooeenioou s34l oooonoooobononono4ssoooooonon

oo

ooo

0o |

ooo

0O0o00oO000oOooooon

00ooo0o0oOooOooooon

0oo00o000000000000C00O000O00O000O000000O0
0oo0000oooooo

000000000000000000000000000000000
000000000000 00000000D

g0o0o00000000000000000O000O00O000G0O000O0
00oo00ooooooo

000000000000000000000000000000000
00000000000 000000D000D

joooooOooO00O0O0o0000boO0OO000O0OoOoO00ooOooOoo00oa
oooooo0ooooooooa

0000000000 0000000O0O00000O0O0O0DOO0000O0D
000000000000 0000000000O00000O0000000
0000000000 00000O0O000000O0ODOO0000O0DODOO
ooooooo

000000000 000000D0D00000O0ODO0000OODDO0OO0
gooooooooooooooo

0000000000 0000000000000O000000000D
goooodooOooOdooOoboOoo00ooOoOoO0OooOooOoOoboOooOa
goo0oooO0o0o00o0000000b00000000000

0oo0000000000000000O000O00O000O000000O0
Joob0oooOoooOooOooooooooa

00000000000 0000000000000000000000
0000000000000 0000000D

g0o0000000000000000000O000O00O000G0O0000
JoooooOoooooOooooooooo

000o000000000000000000000000C000000
00000000000 000000D00DD

joo0oooO0oo00O0O0oo0000oO0o00oOoOoO0oooooooa

00Do0000000o0o00D0O00
J0o0ooooob00oooooobooOoOoooooboOoOoOooooooa

00000000000000000O0O00000000000000000

goooo0dooOoo0do0ooO0ooOoo00oOoOoOOooOooooooooa

OOoO000o00oooooO0o0000o0oo
JOoodoooo0dooooooo0oooooobooooooooobooa

00000000000000000000C000000000000000




ERINA REPORT Vol. 51

0oag ooo oo ooo
ooobOoo000000D000000O00000000O0 ooo000o0000000000D00O000000DO0
5 000b0O0o000000000000000000000O0000O0 5 00000000000 00000000000O00O0000000O0
00000000000 0000000000000O000O00O000OO0 0000000000000 00000000000O0O000O0000
ooooooo ooooooo
6 000000000000000000000000000000000 6 0000000000000 00000000000O000000000
0oo0o0bO0oo000000000000000000000000 oo0o000o0000000000000000D00000000
EESESESSSSESSESSESSSSSSSSSSESDDDD oo0o000000000000D000DO0O0O00O0DO00O00O00000
0ooo0O0ooO0oooO0oo0o00oO00oooo0on
7 000000000000000D00000O00O000O00OO00O0O0 7
000000000000000000000000000000000 e
000000000000000000000O000000O0000O0
ooobooooo
s 0oo0O0o0000000000000000000O00000O000O0 8 0000000000000 000000O00000DO0DOO000O00O0
00o00O0oo0o00ooOooooooo ooooo
00000000000 000000O00O000DO0O0O0O00O000O0 Oo0o0O000000000D0000000O00O000DO0DOO00OO0OO0
9 ooooO0oo00oo0o0ooOooO0ooooooon 9 00oo0O0000o00000000000000000O00O0000000
0000000000000000000000000O00O0O00O0O0 oooooo
00000000000 mMbO000000000000000000 000000000000 0000000000000000000
OO0oOoO0o0oO0o0ooOoooooo 00o00oO000oO0oooooo
00000000000 00000000O000O00O00O0O00O000O0 0000000000000 000000O00O000DO0DOO00O000AO0
10 0oobO0oo0o0000000000b000b0000000 10 00oo00O0o00ob000000O00bO0OO0000000O0
0000000000 0000000000000O0O00000000DO O0o00000000000000000000000000000O0
000000000000000000000O0D000000000O0DD 000000000000000000000O000O000O0000O0
0000000000000 0000000000000000000000 0oo0oo0oo0O0ooOo0O0O00oO0o0O00000OO00O00DOO0O0OO000O0o0a0
11 00000000000 0000000O000O0O0O000DO0O0 11 |000000000D00000000
000000000 0000000000000000000
0000000000000000000000O000000000000 00ooO0O0O000000000000000000000000000
000000000 000000O0D000000O0O0D000000O0O0DOO0
0000000000000 00000000000O0O000O0000
0000000o000000000000000000000000000
12 12 |0000000000000000O00O00D00O00O0000O000O0
0000000000000000000000O0O0000000O0O0DOO0
0000000o000000000000000O00000000O00000 pooopoooonoobonpnooonnoonnonononn
0000000000000000D00000DO0OO000OO0O0
ooooo
0000000000 000000D000000O0O0DO00000O0DODOO 0000000000000 0000D00DO0O00D0DOO00O000OO0
13 0000000000000000000000000000000000 13 0000000000000 00000000000O000000000
0000000000 000000000000O0O0000000O0O0D00OO0 0000000000000 000000O00O000DO0DOO00O0000
oooOoooooooood oooooooooooooooo
0000000000000000000000000000000000 0000000000000 00000000000D000000000
14 0000000000000000O000000O0O0DOO0000O0ODOO 14 0000000000000 0O000O00O0O0O0O0DODOOO0DOOO0OO
0000000000000000000000000000000000 000000000000000000000000O000000000
0oob000000o0o0000000000 poooooO0ooboO0oo000000000000
00000000000000000000000O000O0O000O000O0 0000000000000 000000O00000O00O0O00O000O0
0000000000000000000000000000000000 0000000000000 00000000000DO0D0000000
15 (0000000 15 (0000000
000000000000000000000000000000000 000000000000 0000000000000O00000000
ooo00o0oooooo ooo0ooooo0oooo
0000000000000000000000O00000000O00000
Oooooooo0OoO0000000000000000O0O0DO000000O0 Ooo0O0oo000ooO0o0O00000000000000DO0O0000000
0000000000000000000000O0O0DO00000O0O0DOO0 0000000000000 0000D00DO0000DO0DOO00D00O0O0
16 (000 16 (00000000000
000o000000000000O0000O000O0O000O000O0DOO0 00000000000 00000000000DOO0O000DO00O0O0
0000000o0o0000000o000000000000000o0o000 ooo0O0oooooOoooOooooooo
0000000000000 00000000O0D0000
0000000o000000000000000O0O0O000000O0DOOO0 0oooooO0O0O0O0O0O0O0O0O0O000000000000000000
0000000000000000000000000000000000
0oo0o0o0O0ooO0o0O000O00O0000O00O000O00DOO0000O0O0
17 (0000000000000 000000O0O0DOO0000000O0ODDO 17
0000000000000 00000000000000000000 0000000000000 00000000000O00O0O00O00O00
oo ooo00O0o0o0ob0O0o0000O00b00000O00O0O000O0O0
0000000000000 000000O0D000O000O0O00OBD0OO0 0oooooO0O0O0O0O0oOO0O0O00O0000000000000000
0000000000000000000000O000000000000
18 18 |0000000000000000O000000O000O00O0000O0000O0
00000 D0000000000D000000000O0O0DODO0000000O0 ooooooooooO0ooooooooooon
oooOoooooooooooao
oooooooooa oooooooooo
000000000 000000O0D000000O0O0D000000O0O0DOO0 0ooooooO0oO0O00OO0O00O000O00000000000000
0000000000000000000000000000000000
0000000000000 000000O00O0O00DOO0DOO00O0O0O0O0
19 1000DOO0D000n0000000 1 000000000000000000000000000000000
000000000000000000000000000000000 0oo0o0ooo0O0O0O0O0O000000000
ooooooooooo
000000000000000O0O000000O0O0DO000O0O0ODOO0 0oooooooO0o0oooO0O0O0O0O0O00000O0000000000
0000000000000000000000000000000000 0ooO0O0O0OO0O00O0O0O00OO0O0O0O0O0000000noonn
20 |[0D00000000000000O00ODDODOOO0O0O000000000| 20

Joo0o0o0oo000O0OOo0000O000000000000o000o0
000000000000 0000000000000

0o000o000O0oo000oo0oooonoooooong
000000000000 0000O00DOO0O000O000OO0O0




ERINA REPORT Vol. 51

oo ooo oo ooo
0000000000000 ooooooooooooooooo 0000o0o0oo0oooooooooooooooooooooooooo
goo0ooOOoO0OoOOoO0OOO0O0OOO0O0oOOoO0oOoOOoOoOooOoboOoobDoOoD go0o0OoO0O0oOOoO0oOOoOOoOoOOoOoOOooOoOooOoOooOoOoDooD
00000000000000000000000000000000O0O0 000000000000 0o000o0o00o000oooooooooooo

21 |O00OO 21 (0O0O0O0OOOOOOOOOO0O0
00000000000000000000000000000000 00000000000000000000000000000000
0000000000000 ooooooooooooooo 0000000000000 oooooooooooooooooo
gooooopooooooooooOoooOoOOoOOoOOOOO o00000ooooo
poooooonooonoooonnooonnonoonononn 000000000000000000000000O000O0O0O0O0OO0
gooooo0oOooO0OoOoO0O0oOo0oo0oOoOo0oooOoooooogoboooo
0000000000000 00000000000000000000 pooooopoonoboonpboioooononoononon

22 0oo 22 |00000O0000O00DOO00O00DOOU0OOOODODbUODOO

0000000000000 0000000000000000O00o0
DEEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD goo0ooOoO0O0oOoO0oOoOOoO0O0OOoOoOOUOOOOoOooboOoooo
gooooooooOoOooO0OooOoooOoooOoOooooboogboooo pgoo0oOoO00oOOoOoOOoOoOooOoooOOooOoOooOoOooOoooDooooD

23 g0o0o0oo0ooOoooOooooOoooOODoOOOOOOOOOOOOO0O0 23 0000000o00o0o0oooo0o0oo0ooo0ooooooooooooo
j000o00o0odoooooooooooooooopooooooo g0oooooooooooooooooo
gooooopooooooooooo goooopopooooooooOooOO0OOO0OOO0OO0OO0O0OO0O0O00O0
gopoooo0o0oOooooOo0OoOoOoooOO0OoOoOoOOOoO0OoODODO 0000o0o0oo0oooooooooooooooooooooooooo

24 |0000000000000000000000000000O00O0Og 24 |0000000000O00O0O0O0OO0O0O0OO0O0O0OOO0O0OO0OO0OOOOOO0O
gooooopoooooo o0oooooo
00000000000000000000000000000000O00 e e

go0o00O00o0O0o0oOOoOoOoOoOoOoOoOoO0ooOoOooOoO0oDOoOoDOoOoD
jododoooooooooooooooopooooooo 00oo0O0O0O00O0000000

= | 202000000000 0900000000000000900 | = |° 5555533300 3000000000000000000000

0ooooooooooo 0000000o0o0o0ooooo0ooo0ooo0ooooooooooooo
gooooooooooo

go0oo0O0ooO0ooOO0oDOO0DOOoOo0obOOobOOoO0OoDOooOooOooOoDOooDoD go0o0O0o0o0o0O0oO0OOoO0ooOoOooOOoOooOoOooOoOoooOooDooOoD

0000000000000 oooooooooooooooooooo 0000000o0oooooooooooooooooooooooooo

26 (000000000 26 (0O0O0O0O
00000000000000000000000000000000 00000000000000000000000000000000
goooooo0oooOoOoOo0UooDOo0OOo0booopbooboooo gooO0ooOOoO0O0oOoO0oO0oOoOoOoOoOOoOooOoOoooDoooooo
goo0ooOoO00OOoO0O0OO0O0OO00O0o0oOOoOoooOoboogbooOoD pgoo0o0o0oO0oOooOoOoooOoooOoooOoOooooooooDoooD

27 goooooooooooooOoooOooOoOoOooOoOooOoOoOoo 27 g0o0o0oooooooooooo
pgoooOoO0oOoO0O0oOO0O0oOOoooOOooooOoooobooooooo goo0oDOoO0oDOOoO0OoOoO0OOoOOoOOOooOOooboOoobooooog
ooooooo g00o000o0ooooooooooo
o900000000000a00000000000DBRaTE0 | | 20200 R200RRA0000090000000RR3000 0

28 |0000000000000OO0O0O0OO0O0OOOOO0OOOOOOOOOg 28 ooooo
popopooooooonononooonono goooooOo0opooOoOooOoOobOoOoOooooboogoooooogo
J00000000o0o0ooooooooooooooooooooooo 0000000o0o0o0o0o0o0o0o0ooo0ooo0ooooooooooooo
0000000000000 ooooooooooooooooo 00000000000oo0o0oo0ooo0ooooooooooooooo

29 gooooopoooooooooooooo 29 oooo
0000000000000 0000000000000000000 0000000000000 00000000000000000o0g
goo0ooOOoO0OoOOoO0OoOO0O0oOo0O0oO0o0ooOOoooDOoooogbooD go0o00O0o0o0O0oO0oOoOOoOoooOoooOOgOooOoOooOoOoooooDooooD
gooooopooooooopoooo g0oo0oooooooooooooooopoooo
0000000000000 ooooooooooooooo 0000000o0o0ooooooooooooooooooooooooo

30 |0000000000000DOOCOOOoOoOOODOOODOO 30 | 00000000000000000O00O0OOOOOOODOO
j0o00o0oooooooooooooopoooo gooooooooooooooooopoooo
0000000000000 oooooooooooooooooooo poononoooooooooononononoooooooono

00000000000o00o0o00o0o0o0o0o0oooo0ooo0ooooo0oooo
goo0ooOoO0O0OOoO0O0OO0O0oO0O0oO0o0ooOOooooooooboooD 0oooooOO0oO0O0O0OO0O0OC0OO0OO0O0O0o0o0O0ooooooon

31 |0O00OoOOO0DOOOOO0O0O0DOOO0DO0O0O0O0OOOObODbO 31 oooo
DSESSESESSESSESSSSSDDDDDDDDDDDDDD 0000000000000 oooooooooooooooooo

goooopooobooo
gooooo0o0oOoOoooo0O0OoOoOOooOO0oOoOoOooOOoOO0OoOoDoDO 00000000000o00o0o00o0o0o0o0o0oooo0ooo0ooooo0oooo
000000oooooooooooooooooooooooooooo 0000000o0ooooooooooooooooooooooooo

20 gooooopooooooooOooOO0OOO0OOOO0OOO0OO0O0O00O0 2 o0oooooo
00000000000ooooooooooooooooooooog 0000000000000 ooooooooooooooooog
goo0oooO0ooO0OoO0oooOoooOoooooooooogoogoonD goo0oO0o0oOoO0ooOoOoooOoooOooogoooooooooDoonD
goooooooo ooooo
goo0ooOoO0oOoOoO0OoOO0O0oOoO0O0oOOoO0ooOoOooOoobooobDooD goo0opoOooOOoOooOooOobOoO0O0DOoO0bDOoOOoOOoOOoOobooooo
00000000000000000000000000000000O0 00000000000000o00oo0oo0o0o0oooo0oooooooooo

33 |00000ooooooog 33 |(0O0O0OoOoooo
goo0ooO00oo0OO00ooDOo0bOOo0o0oDOo0obo0O0oDOoobooooD goo00oOO00oOooooo0ooogoooooogoooooogo
goooooooooooopoooo go0oooooooooooooooo
goo0ooOoO0oOooO0OoOO0O0oOo0oO0oOOoO0ooOOoOoooOobDOoobDoOoD goo0oOo0oOoOOoOoOOoOoOooOOooOO0OoOoO0oDoOoO0oDOoOoDOoOoD

3 o0oooooo 34 g0o00o0o0ooooopoopooooOoOoboooOoOoOOOOOOOoOOOO
0000000000000 0000o0oooooooooooooog 0000000000000 oooooogoooooogoog
gooooooopoooooooooooopoooao g00o0o0ooooopooooooooOoooOoOoOoOooOooo

000000oo0oooooooooooooooooooooooooo

35 popoonononoooonoooononononnooooonn 3% |0000000000000000000O000O0O0O0O0O0OO0O00O0O0

000000000000 0000Db0O00000O00DO0O0DO00O0O0

ooooooooooo




ERINA REPORT Vol. 51

oo ooo oo ooao
gggElDDDDDDDDDDD[lDDDDDDDDDDD[lDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD gooooO0bo0oo0O0oO0o000O0o00000O000O00000000000
goo0ooO0o0oOO0o00oO000OO00O0O0O0O0O000O000O000000O0O0
% 000000000000000000 % 0ob0o0o0000000O000000000C0O00O0O00O0O0000A0
gooooO0O0o0oO00O0O0O0OO0OO0OO0O0O0OO0OO0O0O0OO0O0O0OO0O0OO0O0O00 0oooo0oooo0oo
0ooo000o000000000
00000000000 000000O00O000DOO0O0O0O0O0O0D0OO 000000000000 0000D00DOO0DOO00OO0OO0DOO0OD0O00O0
Joo0oOo00oO0O00000O0000O000O00O00000O00O0O0O0 0oo0ooo0o0o00000O00D0O0O00O000O000O0O0O0O0O0O00O0A0
0000000000000 0000O00O000DO0O0O0O00O00OO 0000000000000 0000D00O00O000DO0ODOO00DO00O0
37 |00000000000000000O0 37 0000000
0000000000000000000000000O00O0O00O0O0 00o00000000000000000000O00O000O0000O0
goo0doooO0ooOo0O0OO0O0OO0O00O00OO0OO0OOOOoOooOOooOoOO goooooOoO0o0oOo0doO0o0OOoOO0O0OO0O0OO0OO0ObOOOOOOO0Oa
00o00000000000000000 gooO0oooO0oOo0oOoO0oooooo
000000000000 0000 000000O0000000000
goo0ooOoO0ooOo0o0O0OO00OO0O0O0O0OO0OO0O0OO0O0bOO0OOooOOOoOoO0 goooooOoO0oOo0doO0o0boOO0O0OO0O0COOO0ObOOOoOOOoO0oOa
38 goooo0o0Oo0oo0o0oO0o0oO00O000o0 28 ooo0oooO0oOo0oooOooooo
oo00000D000O000000DOO0DOO000O00O0DO0O000D0OO0 000000000000 000D00O00000O000O0000O000O0
go0o0o00000000000000000C00O0O0O0O0O00O0O0O000 oooO0ooO0oooooooo
00b0000000000000000000000000 SEESSSESSEDDDDDDDDDDDDDDDDDDDDDDD
39 DESESESSSSSSSSSSSSSSSDDDDDDDDDDDD 3 goo0o0o00oO0O00OO0O00O000O000CO0OO0COOO0O0O0O0O00O0
00o000o000000000000000000O0
20 Joo0oO0o00oO0O000000000000000000O0O000O00 26000
00000000000 000000000000000O000O0000O0O0
00000000000 000000O00O000O00O0O0O0O0O00O0 0000000000000 000000O000O00O0DOO00O000O0
0o00o0000000000000000O00000000O00D0O0O0 0oo00o0000000000000000000C0O00O0O0000A0
n oooboO0oo0o0000000000o0 20 ooooooooo
Oo0o0ooO0O0O0000000O000O000000O000O0O0000A0 Joo0oO0O0o0oO000O0O000000000O00O0O0000000AO0
00o000000000000000O00O000O00O0OO00O000O0 ooo0O00000O0000D0000000DO0O000DO0DOO00OO0ODOO
oooooooooo goooooao
Oo00o000000000000000000000000O0O0O0O0O0O0 0oo00o000000000D0O000000O000O0O00O00000A0
42 |0000000O0O0O0OODOO0OO0OO0O0OO0OO0O0DOO0OO0O0O0O0O0 || 44 |0000000O00OCOOOOO0OOOOOOOOOODOOOOOOODO
gobooooooobooooa ooo0ooOo0ooOo0oooOooooo
000000000000000000000000000000000 Coooobooooonooooonooooonooooonnoo
3 oobO00000O000DO0000O00O0O0DOO0ODOOO0O0O0OO0OO00O0 » looooooo
EEEESESSESESSESSSSSSDDDDDDDDDDDDD 000000000000 0000000000O000O00O000O0
gooOoooOoooooao
m Joo0oO0o00oO0O000000000O000000000O0O0O00O00 43 0oo0ooo0o000000O00D0O0O00O000O000O0O0O0O0O0000A0
000000000000 0000D000000O000DO00O000OO0 oooooooooooooooo
O0o00000000D0000000O00D000DO0O0O0O00O00OO0 0000000000000 000000O00O000DOO0DOO00DOO0DO
5 joodoooO0oooOo0O0OO0O0OoO0O0Ob0O0OO0OO0O0OO0O0bOOoOoooOOoooOO m gooOoooOoo0oOo0doOoO0boO0O0OO0O0OCOOO0ObOOOoOOOoOooa
00000000000 000000O00000O00O000O00O00OO0 0000000000000 000000O00000DO0OO00O000O0
ooooo ooooooooo
Joo0oO000000000C0000000000000O0O0O0O0O00 OooO0oo0000000000O000000C000O0O0000000A0
46 |0000000DOOOODOOOOODOO0DOOOO0O0DOO0OO0O0O0O0O0 || 45 |0000000000C000O00O0O0O0O0O0OO0OOODOOOOOOODO0
gobooo0O0ooO0oooOoooo0oooo ooooooooOoooooooooo
goo0ooo0o00oO000O000OO00O000C0O0O0OOO0O0O0O0O0O0O0
ooooo
4noo 46 Ob0o00000000000000000O0O00O00000000A0
0o0o0000000000000000O0
00000000000000000000
# |DDDDODODDDODOD0DD00D00D00D0D00DND | 4 |2C0000000000000000000000000000000
ooooooooo ooo0o0oo0o0o0O0o00000000000000
8 goo0oo0o00oO00O000O0000O00O0O000O0O00O0O0O0O0O0O0
0000000000000000000000000O0O0O00000000
29 Joo0oO0o00oO0O000000000O000O000000O0O00000
ooobooo0o0o00000o0000
% |D0000000000000000O0DDD00000000000 | 4 |20000000000000000000000000000000D
0000000000 000000000000000000 0oo0o00o0000000000000000000000000
goodoooOdoboOo0O0O0OO00OO0O0O0O0O0O0O0O0O0O0O0OOoooOOo0oO0 goodooOoO0oO0o0oO0oO0oO00doOOoOobO0oOooOodoOoooooooa
51 ooob0o0o00o0O00b000000000000O00O0O0O00O00OO0 49 oooOoo0o0O0o0O00O000000000DO0O000DO0DOO00O00DO
Joo0o000000000000000000O0O00O000O000 gooOoooOoo0oOo0doOoO0bO0O0OO0O0OO0OO0ObOOOOOO0OO
goo0ooo0ooOo0Oo0OoO0boO0o0oO00b0O00b0000000 ooooooooooooo
000000000000 00000000000O000DOO0OO00DO0O0 00000000000 00D00000D00O0D00OO00DOO0ODOOO0
52 |[00000000000000000000O00O000000O00O0000 /|| 50 |000000000000000O000000000000O000O0000

oooooooo0oooooo

ooo0ooooooo




ERINA REPORT Vol. 51

Recent Amendments to Foreign Investment Related Laws in
the DPRK (4) (Summary)

Mitsuhiro Mimura
Researcher, Research Division, ERINA

The Democratic People's Republic of Korea (heredfter the
DPRK) revised mgor foreign invesment related laws on February
26, 1999. Thelast three artides have provided abrief description of
investment climate, as well as details of modes of foreign direct
invesment (FDI), and a comparison between the FDI sygemsin
the DPRK and in the People's Republic of China (heresfter Ching).

Among the foreign investment related lawsin the DPRK, the
law of the DPRK on Equity Joint Ventures and various tax related
laws were enacted in the mid-1980s. Mot of the others began to
be put in place just &fter the establishment of the R&jin-Songbong
Free Economic and Trade Zone (FETZ) in 1991.

This article comments on the following laws: the Law of the
DPRK on Foreign Exchange Control, the Law of the DPRK on
Foreign Investment Banks, the Law of the DPRK on the Leasing
of Land, the Law of the DPRK on Foreign-Invested Businesses
and Foreign Individud Tax, and the Law of the DPRK on the
Protection of the Environment.

Enacted in Jan. 1993 and revised in Feb. 1999, the Law of the
DPRK on Foreign Exchange Control, which is a basic law on
foreign exchange control, aims to "contribute to constant
development of the nationa economy by increesing the foreign
exchange revenue of the country and ensuring the effident use of
foreign exchange by the country, and to expand and develop the
externd economic relations of the country”. This law prohibits
circulation of aforeign currency in cash. A foreign-invested
business may open an account at adomestic bank, with the approva
of the body thet controlsforeign exchange. Offshore banking isonly
permitted in Rason Economic and Trade Zone (ETZ). Thereareno
limits on the amount of a foreign currency or precious metd that
may be brought into the DPRK. The amount taken out of the
country must be equa to or less than the amount brought in, as
dedlared to abank or customs office a the time of entry. A foreign
individual working for a foreign-invested business may remit
abroad or take out of theterritory of the DPRK up to 60% of hisher
sdary earningsand any other legitimate foreign currency earnings.

The Law of the DPRK on Foreign Investment Banks was
enacted in Nov. 1993 and revised in Feb. 1999. The objective of
this law is to "contribute to expansion and development of
cooperation with different countriesin the world over in the area.of
finance". The definition of foreign investment bank' includes joint
venture banks, wholly foreign-owned banks and branches of
foreign banks. Only joint venture banks may be established
throughout the DPRK; others may only be established in the Rason
ETZ. A foreign-invested bank may engage in some or dl of the
following transactions: (8) accepting deposits of foreign currencies
by foregn-invested enterprises, foreign enterprises and foreigners,
(b) granting loansin foreign currencies, providing current account
overdrafts and discounting foreign currency hills; (€) deding in
foreign exchange; (d) investing in foreign currencies; (€) providing
guarantees againd liahilities in foreign currencies and defaults on
contractual obligations; (f) remitting foreign currencies; (g)

clearing of importers and exporters hills of exchange; (h) offshore
banking; (g) undertaking transactions of securities in foreign
currencies; (j) trust banking; and (k) carrying out credit surveysand
conaultations, among other activities.

The Law of the DPRK on Leasing of Land was enacted in
Oct. 1993 and revised in Feb. 1999. The purpose of thislaw is"to
contribute to the establishment of a proper system for the lessing of
land needed for foreign investors and foreign-invested enterprises
and for the use of leased land". This law is vaid not only in the
Rason ETZ but a0 in the other regions of the DPRK. The Law of
the DPRK on Foreign Investment prescribes that the length of land
leasesisto be up to 50 years. Thislaw further elaborates upon that
regulation. The leasing of land is to be undertaken through
consultation, while tenders and auctions of |eases are also
permitted in the Rason ETZ. The fee payable for the rent and use
of land includes charges for renting the leesed land and the cogt of
land devdlopment. The latter includes the cods of land-leveling,
road congtruction, and ingaling infrastructure for water supply and
drainage, electricity, telecommunications and heating. When
comparing cogts with those of setting up in other countries, careful
ingpection should be made of the costs of developingtheland .

The two laws on foreign-invested businesses and foreign
individua tax were integrated into the Law of the DPRK on
Foreign-invested Business and Foreign Individua Tax in Jan.
1993. Revisad in Feb. 1999 and May 2001, this law acts as the
basic law on the taxation of foreign-invested businesses and
foreigners. This law prescribes enterprise income tax, persona
income tax, property tax, inheritance tax, turnover tax, businesstax
and locdl taxes.

The DPRK enacted the Law of the DPRK on the Protection
of the Environment in Apr. 1986. Revised in Mar. 1999, this law
regulates the fundamentd principles of environmentd protectionin
Chapter 1, the preservation and improvement of the natural
environment in Chapter 2, the prevention of environmental
pollution in Chapter 3, and the guidance and management of
environmenta protection in Chapter 4. Pollution prevention is
recognized asthe principa means of environmenta protection. Itis
particularly notable that exchange and cooperation with other
countries and internationd organizations in this fidd is prescribed
inthislaw.

Through the current revisions of foreign investment related
lawsin the DPRK, it can be observed thet atrend has taken root in
the DPRK to revise laws on foreign investment according to
changes in the investment climate. This is a positive trend.
However, implementing regulations for many of thelawsthat were
enacted in the mid-1990s are missng & the moment. The issues
that are most important to the investor are often found in such
detailed regulations. Therefore, it is strongly recommended thet the
DPRK make more attempt to publicize information about its
investment dimate to foreign countries.
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