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1. Energy Outlook of Northeast Asa

Today, Northeast Adaranks as one of the three mgor energy markets of the world together with North
America and Europe; the sub-region shares more than 20% of the world energy consumption.  Asian
energy consumption is expanding rapidly driven by high economic growth of China.  In 2003, the
world energy consumption grew by 2.3% while China recorded 13.6% increese, other Asa 2.1% and
the ret of the world only 1.4%. Same trend is seen in oil consumption; while the world average
growth was 2.1%, Chinarecorded 11.5%, other Asa 1.7% and the rest of theworld only 1.3%. Thus,
securing stable energy supply has become an important policy objective of Aga in sugdtaning its
economic deveopment.  In this section, we briefly go through characteristics and outlook of energy in
Northeest Asa

Figure 1: World Energy Consumption
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Source: BPStidtical Review of theWorld Energy 2004

In Northeast Asa, energy demand will be moderately leveling off in Japan, asits economy hasreeched a
meatured stage and its population will sart decreasing within severd years.  Korearecorded subdantia
increase of energy consumption in 1990s, but it may become moderate in the coming years as its
economy will be shifting to hi-tech, less-energy-use sructure.  In contrast, China will continue rgpid
increase in energy consumption driven by high economic growth.  With vast land and big population,
Chinas taking-off tekestime and consumesenergy.  Then, increase of China's energy consumption in
abolute volume will be dso huge. |EA forecadts in its world energy outlook 2004 that energy
consumption of Asawill overtake that of North Americain 2020s.

! Gigt of this paper was presented at the ICEED 32™ Annual International Energy Conference held on Apil 18-20, 2005, in Boulder, Colorado.
Power point presentation islisted on IEEJhomepage. Pleasevistt hitp://lenekenieg.orjp
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Figure 2: IEA World Energy Outlook 2004
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Regarding the energy sructure, Japan and Korea heavily depend on imported energy with oil and gas
playing mgor roles.  In contragt, cod dominatesin China.  Chinais the world largest cod producing
country and hence China's import dependence isonly 10%. But heavy use of cod is causng serious
environment problemsin the country.  Although oil shares only one quarter of the country’s energy use,
itsail importisincreasing rgpidly.  One serious concern isthat the region as awhole depends upon the
Middle Eagt over three quarters of the crude il import.

Figure 3: Primary Energy Supply of Northeast Asia (2003)
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Figure 4: Crude Oil Import Sources of Northeast Asia (2003)
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Chinas ail consumption exceeded that of Jgpan in 2003, to make her the world second largest ail
consuming country after the United States. It jumped another 35% in 2004.  In Ching, three quarters
of petroleum products (excluding petrochemical feedstock) are consumed in the trangportation sector.
Oil demand is expanding fast reflecting high economic growth and rgpid increase of motor vehicles.
Given that the current trend might continue, a business as usud (BAU) case smulation run by 1EEJ]
indicates that China's ail consumption would reach 590 million tons by 2020. With energy saving
efforts, dowing down of economic growth’ and improvement in mileage, generd forecast such as
reference cases of |EA and |EEJ suggests over 500 million tonsin 20203 On the other hand, China's
domedtic ail production will be leveling off as mgor ail fidds like Daging are mauring, despite
intengve exploration efforts and severd gzablefindings.  As abdance, China's ail import may more
than double in the next two decades |EA's dterndive scenario says tha, enhancing energy
conservaion and introducing dternative energies, oil demand could be curbed by 10%. Then, Chinds
oil import will dill doubleinthesameperiod.  Figure 5 showsauthor’sforecast of mgor indicators.

2 Chinarecorded red GDPgrowth of annud 8.4%for 1971-2002.  While Chinese paliticians advocate to quadruple real GDPin two decades
from 2000 to 2020 and itseconomy isrunning at around annua 9% during thefirst half of 2000s, |EA assumesinits Outlook 2004 that
Chinese economic growth would dow down to 6.4% for 2002-2010, 4.9% for 2010-2020 and 4.0% for 2020-2030.

3 | EA'sreference soenario projects 503 million toefor 2020 and 606 MMtoe for 2030, while dternative scenario 464 MMtoefor 2020 and 559
MMtoefor 2030.
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Figure 5: Petroleum Outlook of China
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In summary, oil consumption of Northeast Asa will reach dmost 20 million barrels per day by 2020.
Net oil import will exceed 15 million barrels per day, increasing five million barrels per day from now.
Thisis something like that another Japan, the world second largest oil importing country, isemerging in
theregion. To accommodate large increase of import, the region’s Middle East dependence will go up
further. Weatching the ungiable Stuation in the Middle Eag, thisisthe region’s grest vulnerability.

Figure 6: Petroleum Outlook of Northeast Asia
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Foregoing backgrounds are reflected in pricing of Middle Eagt crude for Northeest Ada in the
internationd market, resulting in Adan Premium and expanding light-heavy spread.  Hidtoricaly,
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Middle East crude oils have been priced about one dollar per barrd higher for Asathan for Europe and
America.  Although the soread became negdtive in the past Sx months, this may be tempord
phenomenon caused by aonormd expansion of light-heavy spread in the Atlantic basin as explaned
bdow. Sncethe Middle East is the only rdiable source as mega-supplier for the sub-region, upward
price pressure will continueto exigt as Chinaand Indiakeep increase ail import.  Then, ultimate cureto
Adan Premium will beto develop new supply sources other than the Middle Eagt.

Figure 7: Asian Premium of Middle East Crude Oll
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Source: |EEJcompilation from variousail pricereports

Asqudity differentid of light and heavy crude dilsis generaly thought to be about $2-3/Bbl in terms of
cracking and desulfurizetion cogt and this has been the trend in the international market, it Sarted to
expand extraordinary in 2004.  Expanding light-heavy soread suggests lack of sufficient cracking and
desulfurization fadilities to meet demand pettern.  In 2004, China and America were scrambling for
lighter crude ails in the Atlantic bagn, as both of them were in short of sscondary fadilities in the
downgream. Then, this was magnified by speculative investors in the market.  Although it seems
caming down dightly, severa years may be necessary for improving the fundamenta conditions.  In
summary, both Adan Premium and expanding light-heavy spread indicate lack of invesments in
upsream (lack of dternaive supply sources) as wel as downdream (lack of gppropriate refining
fadlities).

From the foregoing review, energy trend and chalenges of Northeest Asa will be summarized as
follows

a Northeest Asais one of the world-class energy markets and is expanding fadt, driven by Chinds
rapid growth, to become theworld largest energy market in 2020s.  Thisdso meansthat Northeast
Asawill becomethe market discharging the largest quantity of COz.

b. Even now, Northeast Asa is facing various chdlenges in the fidd of energy and environment; on
one hand, increase of Middle East dependence, ungtable and unfair oil pricing, security of sealanes,
and, on the other, low energy efficiency, environment pollution, and so on.

c. Hence, on the supply side, securing oil supply and decreasng Middle East dependence are the
important policy objective.  On the consumption side, energy consarvation and rationd use should
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be promoted to ease market tengon and protect regiona/globa environment.

Figure 8: AXL-AH Spreads (FOB by loading month)
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During the past severd years, severe energy and power shortages have been observed dsewhere in
China threatening cvil life and economic activities Feverish expanson of Chinas energy and
resource import istold to have pushed up world energy prices.  Jgpan and Korea cannot look on these
issues as afire on the opposite shore of the East China Sea, Snceinterdependence of regiona economies
isprogressing fas.  Japan and Korea have made subgtantia invesment in China.  For example, 2880
Japanese firms were operaing over 7600 factories and branch offices in China in 2003; number of
Japanese firms in China exceeded 4000 in 2005. Regiond cooperdtion to jointly cope with energy
issuesisessentid to redize sustained devel opment of Northeest Asa

For the regiond cooperation, implementing body such as “Northeast Asa Energy Partnership” should
beesablished. Possblefied of collaboration under such organization will be;

a On the supply sde, enhancing security of oil supply through oil stock piling, safer searlanes,
emergency response program for short-term disturbance, amplifying oil supply base through
accderating upstream E & P, building trangportation infrastructure and upgrading downstream
refining cgpabilities for the long run sustainability, and diversfication of energy sources such as
promoting natura gas, nuclear and renewable energies.

b. On the consumption side, technology transfer and joint technology deve opment, and enforcement
of energy consarvation and environmenta protection.

Among these candidate policy options, developing Russan energy resources and bringing them into
Northeast Asawill be a very redidtic and important option. However, congruction of long distance
pipeineisnecessary to trangport energy resources|ocated deegp interior provinces of Russa

2 Russan Economy and Energy Export

Position and role of energy in Russian economy is another key in consdering the possibility of bringing
6
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Russan energy resources to Northeast Asa.  Russan economy has recorded over 7% growth in the
pest years.  Qil and gas are the important income sources for the Russian economy, contributing more
than 50% of Russan export.

Figure 9: Qil and gas in Russian Export Revenue
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Source: Interfax Petroleum Report, Centra Bank of Russia(hitp:/Avww.chr.ru)

The current mgor outlet of Russian oil and gasis Europe, but the European energy market is maturing
and politicians are debating on 30% reduction of fossl fud consumption by 2020. In the past four
years, Russa increased oil export by 2.2 million barrels per day, while European oil import increased
only 1.2 million barrels per day. The Baku to Ceyhan (BTC) pipdine isto sart bringing one million
barres per day of CIS crude to Europe in 2005. Expanson of CPC pipdine is dso under study.
Europe is the most competitive oil market having plenty of supply sources such as North Sea, North
Africa, Middle Eagt and CIS countries, and Russais podtioned inferior to them in terms of distance and
cgpacity of pipdine for ail trangport. Thus, to keep ail export expanding for sustained economic
growth, Russa needs security of demand and divergfication of market.  Inthisregard, growing Asais
highly attractive golden market for Russia, if pipdinetrangport iseconomicaly viable.

Figure 10: Russia and Northeast Asia
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Figure 10 shows proximity of Russato the Northesst Asa.  Even from thewest Sberia, the current ol
production center of Russa, Europeand Asaaeinthesamedidance.  The East Sberiais much closer
to Northeast Asa whileit is a present the farthest supply source due to lack of infrastructure directly
connecting them.

Regarding supply potentia, Russiais the world largest oil producer® and its ail production is forecast to
grow further. Federd Energy Agency of Russais proposing that the country should review the former
forecast up to 500 million tons for 2008 and 600 million tonsfor 2015.  Since the population of Russia
is limited and naturd gas is used widely in the nation, domedtic oil demand is thought to grow only
moderately. Then, mogt of the incremental production may be exported. However, the current
exporting cgpacity of about 250 million tons is fully utilized. Russa being a continental country,
expanding new pipeinefor expanding market isthe important policy objective.

Figure 11: Russian Oil Production and Export
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Source: Rusian Oil and Gas Report

The map in Fgure 12 shows potentid energy flow from eastern Russato Northeast Ada.  Resource
potentid of east Sheriais huge in terms ail, gas and hydropower, but they need to be trangported for a
long distance to the market.  This requires gigantic investment and settlement of cross-border issues
relating to trangit.

In the eestern Russa, severd projects are dready going on. They may be dassfied into three
caegories, namdy, those dready ongoing, in find stage of project formation and Hill not pest
conceptud stage.  In category 1, Sakhdin-1 and Sakhdin -2 are now under condruction.  In category
2, Sberian ail pipdineisinthefind sage of project formation. Natura gas pipdine from Sheriaand
Sakha Republic may be classfied for category 3. Hydropower supply from Amur River basin hasaso
been proposed.  These gas and power plans have been discussed for decades, but they have not yet
come out of the conceptud sage.

Among category 1, Sekhdin-1 is expected to dart il production of 250 MBD & the end of 2005

4 According to IEA Monthly Oil Market Report, Russaproduced 9.23 MMBD of ail in 2004 followed by Saudi Arabiawith 875 MMBD,
USA 7.68 MMBD and Iran 393 MMBD.
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followed by natura gas production of 6 million ton per annum (MTPA) in LNG equivdent later.
Crude oil will be piped to De Kastri on the continental shore and then shipped using ice-class tankers.
Naturd ges is planned to be piped to Northeest ASan market. Sakhdin-2 has darted early oil
production in 1998 from temporary fecility operable during icefree seeson. The project is
condructing oil and gas pipelinesto the southern tip of theidand, where crude ail (150 MBD) and LNG
(9.6 MTRA) will be shipped from ice-free port of Prigorodnoye near Korsakov.  The wholefacility will
be put in operaion in 2007. The combined production of Sakhdin projects will be 400 thousand
barrdsof oil and 15 million ton LNG equivaent naturd ges.

Figure 12: Potential Energy Flow from Eastern Russia

:.lh L
Siberian Oil Pipeline (Pacific Oil Pipeline)
e " i = Existing: W. Siberia=> Angarsk : 30 MTPA
WeestiSibefianFields (Producing) 1-,_1'_ AT A New: Taishet to Perevoznaya Bay : 80 M TPA

1. | . !
East Siberian Fielda(Discove_rl
; 7 L e e 4188km
Surgut > Taishet [ S AL 4 ] 11 Pumping Stations
1800km ; B b, o R L
% Taishet > Angarsk : ,ﬂl-
600km b
E ki i 2 -"_"'\-"

% = i II. i ) i

Sl 1
—— FA R, T

P |".J_l ) P ' -

i i e Angarsk = Daging
Kazakhstan = China Pipeline o EE
(Atus=> Arashankou=> Dushanzi: 1300k m) |
Completion in 2006 = ChaniEhEng ——
1t Stage: 10 MTPA, Final Stage: 20 MTPA | ¥ | Shipping Port : I_De_re'voznaya Bay

| Extension plan to Lanzhou : i Ll . Storage : 4.30 million KL

- o ws SBM : 300Mdwt x 1 + 150M dwt X 2

3. Sherian Oil Pipdine

On December 31, 2004, the Russan government announced its officia decison to condruct the
Sherian ail pipdine (Russan cdls it as the “Padific ail pipding’). Ten regiond governments of
eadern Russa have dready shown ther agreement to the condruction.  Minigtry of Energy and
Industry is going to findize the business plan by May 1, 2005.

Sberian ail pipdinewill be congructed from Taishet, a Siberian city dong the existing crude il pipdine
to Angarsk and about 600km northwest of Irkutsk, to the Perevoznaya Bay of Pacific coadt, located west
of Nakhodka. The totd length will be 4188km with 11 pumping staions to carry 1.6 million barres
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per day of oil. At the Pacific coagt termind, 4.3 million ton oil sorage and shipping facility will be
congructed: one SBM to accommodate 300,000dwt dass tanker and two SBMs for 150,000 tonners.
According to the current plan, the pipeline will be condtructed in two phases.  Phase -1 from Tashet to
Skovorodino will complete by 2008 and the oil will be tentatively ral trangported from there to the
shipping termind.  China plans to congtruct a branch line from Skovorodino to Daging, which carries
ail findly to Ddian. In Phase-2, the section from Skovorodino to Perevoznaya will be completed.
Thetota congtruction cost isestimated as $10-14 hillion.

This pipeline will open up a new erato the energy sructure of Northeast Asa.  But there are severd
chdlenges, such asail reserves and economics.

Figure 13: Petroleum Resources of Eastern Russia

Probable Possible Total

Qil Billion Barrels Billion Barrels Billion Barrels
East Siberia 6.1 15.3 214
Krasnoyarsk & Irkutsk 4.1 14.8 18.9
Sakha Republic 2.0 0.5 285
Sakhalin 4.3 5.6 9.9
Eastern Russia 10.4 20.9 31.3
Natural Gas Tecm Tcm Tcm
East Siberia 3.007 2.595 5.602
Krasnoyarsk Krai .629 .652 1.281
Irkutsk Oblast 1.161 .879 2.041
Sakha Republic 1.216 1.064 2.280
Sakhalin .599 .239 .837
Eastern Russia 3.606 2.834 6.440

Source |EEJWorld Bank Report “Northeest AsaNaturd Ges Trade”

Regarding the oil reserves, potentia of east Sheria is huge. Theoreticd expectations murmured
among academicians but not backed by podtive data amounts to 100 billion bares.  Current
expectation based on seismic and drilling is 20 billion barrels and the proved reserve 6 hillion barrds.
With only the exiging reserves of east Sheria, the pipdine cgpacity of 1.6 MMBD would not be
fulfilled as 6 hillion barrds roughly compareto 0.6 MMBD production for 30 years. At present, these
reserves do not have trangportation infragtructure linking them to the market. Therefore, further
exploration in eest Sberiais not vary atractive.  In east Sberia, exploration coverage is il limited
hampered by harsh naturd condition, but, once pipdine plan isfindized, exploration will be accelerated
to bring more of proven resarves.

At any rate, the current proved resarvesin east Sberiaiisin short and they would not be developed for
production in time for pipeine gat-up due to lack of supporting infrastructure and harsh naturd
conditions (swampy in summer and freezing inwinter).  Therefore, a fird, crude oil needsto beput in
from the existing oil provinces.  Crude ail from the west Sberia can be brought in a garting up of the
pipdine, snce Russan oil production is expected to increase 2 million barrds per day by around
2010-2015 but in short of market to entertainit.
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Current frudration on the project is thet, as Russan ssems to be weighing Japan againg China in
negotiation on inditutiond loans, the phase-1 plan seemsto sarve only for China Another issueisthat
only 24 million tons of west Sberian oil is dlocated. Some Russan sources are saying thet the
phase-2 congruction would be garted only when development of eest Sberianfiddsaresated. Thus,
Japan is facing difficulty to judtify mohbilization of government controlled fund.  Japanese government
desires s multaneous construction of thewhole pipdline to the Pacific coast.”

It is gpparent that rall trangport is costly, double investment and troublesome for world-class ail trade.
In the early days of Daging crude export to Japan, crude oil wasrall trangported.  Cargo availability at
Ddian was big head ache for vessd operation until completion of thetrunk pipeline.  Moreimportantly,
it is dedrable to open up access to mega market as soon as possble to assure stable business for the
pipeine®  Northeastern province of Chinais ail producing province and can provide maximum 0.4
million barrels per day market, while the Northeast Asaisimporting 10 millions barrels per day of oil.
One of serious issues to be solved in opening the new oil road is crude ail pricing, Snce the oil will be
flowing in a direction totaly different from the current one coming from the south. It is more
reasonable and acceptable if the price of Sberian crude would be determined according to market
mechanism in megamarket with multiple players.  Then, as discussed later, even if crude oil should be
trangported for longer distance from west Sheria, the incrementd pipdine tariff would be negligible
compared to the current market price of ail.

In eestern Russia, subgtantid quantity of naturd gas has dso been found. The edtimated reserve
dready exceeds 100 Tcf and another new giant fied Levoberezhone (reportedly 57 Tcf) was found in
2004 near Irkutsk.  However, market development is a problem except for Sekhdin-2, which will ship
the naturd gas in the form of LNG  Interior neturd gas is Sranded since long distance pipdine is
expensve. Ancther anxidty isthat digposal of associated gasis necessary in sugtaining oil production;
thisisatime bomb for oil development. Conddering high trangportation cost of naturd gas, GTL may
be arecommendable option. Problemsarethat GTL technology is monopolized by limited number of
players in the world and currently GTL is highlighted as a measure to produce high-grade petroleum
products, which in turn requires drict technologies.  However, if it is more loosely considered just to
generate lower grade polymerization for piking into crude oil and trangport via crude ail pipeling, and
the technology were widdy rdeased, GTL may be applied more eadly for utilization of stranded interior
ges.

4. Economicsof Pipdine
Pipeline economics is the most controversd factor in mobilizing remote interior resources.  Let us

look into it usng asmplified modd. Here, the pipeline congtruction cost is assumed a $12 hillion as
initid invesment (in addition, intermittent maintenance investments are consdered) for the whole

° Inlate May 2005, Presdent Putin instructed the Russian government officesto look into the causewhy Japaninssts on early congtruction of
the phasa-2.
6 A pipdineproject being highly capitd intendve, duration of the build-up period to reach plateau operation substantialy affectsitseconomics
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fadilities to trangport 1.6 million barrels per day.”  Other assumptions are 8) equity/loan ratio a 35/65,
b) interest rate & 5%, ¢) loan repayment Sarting upon commencement of operation, d) annud Opex a
2% of Capex, €) corporaetax rate a 35 % on profit and f) 10 year depreciation.  Congdering the lower
business risk nature of pipeine, economics are calculated for much longer periods of 1oan repayment
than for ordinary businessinvestmen.

Pipdine project is highly capitd intendgve.  As shown in the chart, loan repayment period affects the
commercid tariff subgantialy in the range shorter than 15 years.  Assuming a far return on equity
(ROE) a 12%, acommercid project requires high financid service feg, namdy, sum of interest, tax and
profit; these amount to 1.5 to 3 fold of the actud cost congsting of Capex plus Opex.  This means,
price risk barrier for acommercid project is 2.5 t0 4 times of the actud cost.  Thereis abig room for
government initiative, and what we should study on pipeline economics a an early sage is not to
upgrade the cost estimation but to consider appropriatefinancid structure,

Figure 14: Economics of Siberian Oil Pipeline
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For example, project threshold can be subgtantidly lowered by provison of long-term credit, lowering
criteria of project economics, tax exemption and/or subsdy. It is reported that Transneft, the
designated operator of the pipeling, has proposed $6.70/Bbl as the pipdinetariff. This corresponds to
11.5 years of loan repayment period in the above modd, which is quite normd for ordinary indtitutiond
finance. However, government sector may be able to provide much longer credit for this Srategic
project to lower the pipeline tariff. As an example, the Japanese government provides over 30-year
loan for environmentd projects.  Secondly, should 7% were gpplied as the required ROE, which isin
the range of the US nationd bond interest rate, the required tariff will be lowered by dmost one dollar
per bard. Thirdly, overal tax revenue for the government will be defined by the FOB price of crude
oil but not by the tax on the pipdine tariff only, as government will be obtaining tax revenue from the
upstream production Smultaneoudy.  Therefore, tax exemption or subsdy on pipeine would not mean

! Breskdown of various numbers of required investmentsranging $ 10-14 billionisnot known yet, but they are suppased to indude cogt for
upgrading of the exigting pipdine and congtruction of storage/shipping fadllitiesa theexportingport.  When the Sherian all pipdineplan
wasfirg explained in 2002, Transneft estimation of the construction cost induding the upgrading of theexigting pipdinetoAngarsk was $6.5
hillion.
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reduction of the overdl tax revenue. The lower the tax on pipdine tariff, the higher the tax revenue
fromthe upstream.  In any way, government can increase the combined tax revenue only by increasing
export. Therefore, there isagood incentive for government to consder tax exemption and/or subsdy

on pipdine.

Then, let us compare feaghility of oil pipeine and gas pipeline.  Here, the natura gas pipdine cost for
the same distance is assumed a the same amount with the ail pipeline, $12 hillion, but the through-put a
30 hillion cubic metersper year?  Asshownin theteble, the commerdid pipeline tariff is below $5/Bbl
for oil and around $2/MMBtu for naturd gas.  These are more than double of the conventiona ocean
trangportation.  But the technicd codt is only a hdf of them. Currently imported prices are in the
range of $50/Bbl for crude oil and $6/MMBtu for natura gas, and then commercid pipdine taiff is
only 10% of thefind market pricefor crude ail, but 30 to 40% for neturd ges.

Figure 14: Oil Pipeline and Gas Pipeline

Project Period Pipeline Tariff Actual Cost Market Price B/A | A/IC | BIC
ROE=12% (A) (B) ©)

Oil (1.6MMBD) $/Bbl $/Bbl $/Bbl % % %
15 Years 4.97 2.70 CIF 50.0 54 10 5
25 Years 3.77 1.55 41 8 3
Natural Gas (30 Bcm/y) $/MMBTU $/MMBTU $/MMBTU % % %
15 Years 2.37 1.20 At City Gate 6.00 51 40 20
25 Years 1.79 0.69 39 30 12

Key factors on feashility of them may be summarized asfollows:

Oil Pipdine
a Commerad pipdinetariff isabout 10% of the market price of crude il
b. Cdculated pipdinetariff is subgtantialy lower than thet for rail transport, which isabout $10/Bbl
¢. Crude ail contract term isgenerdly shorter and flexible with the big export market of Northeast Asa
d. Project szeistoo largefor the private sector

GasPipdine

a Commercid pipinetariff is40 to 50% of the market price of naturd gasé city gate

b. Exiging gas market in Northeast Asa is tightly guarded by long-term LNG contracts. Market

penetration isnot essy.

C. Fiped naturd gas (PNG) is inferior to LNG in market development. PNG can pick up only the
demand aong the pipdine, while LNG can integrate dl the markets within a circle of certain
trangportation distance.

d. Prgject Szeistoo largefor the private sector

8 Thisassumption ismade according to | EEJ sstudy on Siberian naturd gas pipding TheWorld Bank report “Northeest Ada
Naturd gastrade (2003)". Currently Russa, Chinaand Koreaare sudying on mobilization of 30 Bcm naturd gasfrom
Kovyktinskoye gasfield near Irkutsk to Northeest Asan market viapipdine
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From the above obsarvation, in case of ail, only the project Sze is the obstadle for implementation.
Indtitutiond financeisthe dready avalable indrument in the contemporary world to hep this.  Incase
of naturd gas, on the other hand, dl the issues listed above have to be solved before gas pipeine could
be judtified. Then, it is gpparent that full scde of government inititive and support is essentid to
redize naturd gaspipeline.

5Implicationsof Russan Resourcesfor Northeast Asa

Although there are many difficult hurdles, expected benefits of introducing Russan resources will be
hugefor Northeest Asa.  Listing up direct effects on energy, for example, that will
a) Improve energy security of theregion to makeit possible to diversfy import sources,
b) Cregte new Asan marker crude ex-Nakhodkathat will stabilize Asan oil market and mitigete ASan
premium, and
C) By introducing natura gas, energy sourceswill be diversfied and the environment will beimproved.

In addition, the gigantic project will condderably improve regionad security through economic
development and trade. The eastern Russia, being behind development, will receive more than 50
billion dollars of energy rdated investments in upstream and pipeine.  Pipdines will dso sarve as
enargy lifdine of the provinces.  Russan export to the northeast Adan countries was only 11 billion
dollars in 2003. Once energy export projects are completed, oil and gas export from Russa to
Northeast Asawill anount to 2 MMBD of crude oil and 50 Bcm per year of naturd gas.  These will
exceed 40 hillion dollars per year a the current market prices.  These activities will in turn promote
mutud invesment in the region enhancing economic devel opment and regiond security further.

Figure 15: Russian Exports to Northeast Asia

32003 B 20XX | $44 Billion
2000MBD
50Bcm
$11.8 Billioon
130 $1.4

ZER

Natural Gas Oil 2003 Total Oil & Gas

Export Export

Source: IMF“Internationa Finendd Sdidics’
IEA “Naurd Gas|nformation 2004”
Blackwel Energy Research “World Gil Trade’

On the other hand, there are many chdlenges in developing Russian resources as reviewed earlier and
they are different between oil andgas.  Thesefactors have to be carefully consdered in formulating the
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resource and infrasiructure devel opment program.

In case of ail, pipeine economics is not an issue.  Problems are resarves and funds for E&P and
pipdine. More exploraion isnecessary to increase and confirm the reserve base, and consdering poor
infragtructure and harsh naturd conditions, it takes long time to develop them. Huge funds are
necessary for upstream and pipding, but they are in the range of magnitude generdly required in
updream sector. Therefore, an inititive to kick off the project is the key. One important
condderation is that the areaedy identified reserves are stranded due to lack of infrastructure.  Once
pipdine condruction is confirmed, upsiream E& Pwill be accd erated subgtantialy, but not vice versa

In case of naturd gas, reserves are not an issue, but pipeline economics and market development.  As
Chinas naturd gas market is just to emerge nationwide, it may take sometime more to grow up to
aufficiently judtify an international Sze project.  In Northeast ASa, issues on pipdine trandt have to be
darified dso, engaging Mongolia, China and North Korea.  All in dl, an initiive by government
sector is essentid.  One important note here is that natura gas price is to globdize by LNG
goproaching high US gas price and improved LNG cogts.  Consuming countries should look into thelr
policy options congdering that LNG is superior for market development, but PNG is superior for
securing regiond supply.

Deveoping energy resources of eastern Russa will subgtantidly contribute to the development and
security of Northeest ASa. Expected socid benefit will be huge such as enhancing energy security and
sudanability by increesng and diversfying oil supply to the region, improving environment by
introducing naturd gas, mitigating Asan Premium and creating Asan oil market.  In addition, pipeline
will serve as socid infradiructure to enhance and support upstream E&P and downdream market
development aswell as securing energy lifelinefor the eestern provinces of Russa

Important note here is that these social benefits cannot be reflected in investment economics of the
private sector.  For example, should the new pipdine ease ASan Premium by $1/Bbl, Northeest Asia
could save $10 million per day or $3.6 hillion per year. To consder such socid benfit, role of
government initiativeisessentia.  1n addition, sovereign power isadso necessary to prepare playground
for private sector such asdear, fair and gable laws and regulations, and assurance of fair enforcement of
them regarding investment, operation, trangt and trade, and adminidrative ingtitutions to support safe
and smooth operation.  Private sector cannot provide huge investment fund or super long-term crediit.
Providing support in adue balance with the expected socid benefit, government can substantidly lower
the project threshold.

6. Concluson

In concluding the foregoing analyss, the Siherian ail pipedine should be built to the Pacific coast soonest
possible with government initigtive. It is expected to bring a new market for Russan crude oil and
counter the rapidly increasing oil demand in Northeast Asa. With direct access to the globa market
from the open segport, it is possible to solve marketing and pricing issuesthat are dways controversd in
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bilaterd trade. However, interconnecting rail trangport is expendve but in no way credible for
world-dlasstrade.

Naturd gas pipeine may be congdered as the phase two &fter the ail pipdine.  Asit is necessary to
improve economics and develop market, natural gas needs more daborate sudy and internationd
collaboration. At the sametime, proceeding congruction of ail pipeline will provide infrastructure and
technology for pipeline congruction and operation, substantialy improving economics of gas pipdine.
Motivesfor regiona energy cooperation will dso be promoted through experiences of the ail pipdine.

All indl, it is desrable to form Northeast Asa Energy Partnership to implement these energy related
projects toward sustainable development of the region.  Principles should be priority approach to
examine ovedl bendits agang economics and individud disputes, where evauaion of
non-commercid socid benefits will be very important.  The regiond partnership shal serve as the
organization identifying benefits and roles, cgpability and preparedness of participants, drawing up
collaborating action plans, and findly implementing them.

These look chalenging and lengthy, but the author trusts that human wisdom can find the way forward
someday not very remote.

Contact : report@tky.ieq.orjp

16



