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In XX century there was the global annual consuamptof commercial energy
resources has increased in 15-foldes. At growth pbpulation of the Earth in 3.8-foldes,
annual consumption of energy per capita has ineckasmost in 4 times, measured up to
1.5 tones oil equivalent (toe).

In the beginning of XXI century (2001-2006) the aahlevel of global consumption
of energy has increased for 1.5 billion toe, it baseeded 10 billion toe. For last thirty-five
years the annual level of global consumption ofmjay energy has increased almost in 2-
foldes.

Prior to 1980 the basic gain of energy consumpgippreciably occurred due to the
developed countries (European Union, USA, Japan), &or example, during 1965-1979 (15
years) annual consumption of oil in the Westerm@aty has increased in 2-foldes measured
up to163 million tones; in France it has increase@.2-foldes up to 119 million tones, in
Italy it has increased in 2-foldes up to 103 miiliones.

Last decades global consumption of energy incredsss of all, due to the Asia
Pacific — China, India, South Korea, etc., wherenaed for energy resources grows as a
result of growth of a population, developments ahénges of a technological level of
economy, fast motorization. Demand for energy grawsthis region without strong
dependence from change of a price level.

During 1980-2005 the annual consumption of eneegpurces has increased in Asia
Pacific almost for 2.3 billion toe. Energy consuraptin Thailand has increased in 7-foldes,
in South Korea — 5.8-foldes, in Indonesia — In #bldles, in India — in 3.8-foldes, in China —
in 3.7-foldes.

Global cumulative energy consumption for 1970-20%#s exceeded cumulative

energy consumption for all previous period of depetent of a human civilization. During



1970-2005 cumulative consumption of energy resauinethe world has made up at 269
billion toe, whereas with 1901-1970 it has madetupnly 124 billion toe, and since the end
of a Paleolithic (15 thousand years B.C.) prioithe beginning XX century global energy
consumption has made energy consumption 40 bilben

During the same period (last decades) the steddg ni energy supply appreciably
influencing modern economic development were geedraThere were large shifts in
technologies of energy production, transportatiod asing; internationalization of power
supply took place. Since 1960th the global new@ndemand by 76 % has been caused by
change of a population and by 24 % has been caysetiange individual level (per capita)
energy consumption. The tendency to alignment gnevgsumption between large groups of
the countries distributed by level per capita epe@@nsumption took place.

Hydrocarbons began to dominate in structure of @l@mergy consumption by fuel:
during XX century the share of oil has increasedfé % up to almost 40 %, gas — from 1 %
up to 23 %. The majority of the technological systehat have received mass distribution in
power and on transport are based on use of petnoknd gas. After some reduction of
quantity and share of petroleum in energy conswngti 1980th, caused by reaction of the
advanced countries (USA, Japan, European Unionk aise in prices and faults with
deliveries of petroleum during energy crisis’s 87Qth, in the world is kept the tendency to
increase of petroleum consumption. The great butkioeral oil is used in vehicles, and also
in the industry (metallurgy, chemistry), in poweengration, in construction. To the
beginning of XXI century annual consumption of p&tum in the world has exceeded 3.5
billion tones; in 2005 it has exceeded 4 billiomds. For petroleum, as well as for primary
energy, significant polarization of the cantercohsumption takes place: more that 30 % of
global petroleum is used in Asia Pacific; almos€3®f global petroleum is used in Northern
America and, more than 20 % is used in Europe.

Russia is the largest world producer and expoftpetroleum and gas. In 2005 the oll
production in Russia has made 470 million tonekradining has made 207 million tones,
crude and mineral oil export has made 317 milliomes, including 222 million tones crude
export and 95 million tones mineral oil export2@06 oil production will exceed 480 million
tones, refining will achieve 210 million tones, expcrude and mineral will achieve about
325 million tones. In 2005 gas production in Rudsaa made 641 billion cubic meters, in
2006 it will achieve 650 billion cubic meters. Expof gas has made in 2005 171 billion

cubic meters, in 2006 export 175 billion cubic nmets expected.



The share of Russia in a global oil production nsakdéout 12 %; the share in a
global gas production makes more than 22 %.

Now a mainstream of deliveries of crude, minerdlasid gas from Russia is the
European Union. The countries of the European Uitias accounts over 80 % of crude
export, over 80 % of mineral oil export and 76 %gat export. Deliveries of petroleum and
gas to the European Union are carried out mairdynfdeposits of Western Siberia — the
largest oil and gas production region of the Russia

In conditions of a petroleum supply manipulation®¥EC, the oil policy of Russia is
presented constant escalating of production ofggnearriers and increase of the offer on the
international markets. Since 2000 the annual a@dpction in Russia has increased on 175
million tones or 3,5 million barrels daily. Only ah new production exceeds total
consumption in Germany and Netherlands. At the samm the level of an oil production in
Russia yet has not achieved a historical maximum3#8. There was oil production has
achieved 569 million tones yearly or 11.4 milliomarkels daily. In 1987-1988 the oil
production in the USSR made 625-623 million tonesrly or 12.5 barrels daily that
exceeded 20 % of global production. In 2001-2006uah gas production in Russia has
increased almost on 70 billion cubic meters, haergeeded a historical maximum of 1991.

Stabilizing role of Russia in global system of @yersupply consists in the
organization of reliable, large-scale and constgrglowing deliveries of energy carriers on
the world market.

Most effectively to satisfy demand on domestic &nel international markets it is
necessary to take into account modern steady tereand rules of development of energy
sector. The analysis of a lot of factors on theisa$ the dynamic data more than 100
countries specifies that in the most significantapaeters for typification of countries on

energy consumption model are a level of economield@ment, an availability natural

enerqgy resources, a climate

Rather high per capita consumption of energy anth leifficiency of use of energy
resources at creation of unit of GDP in the coestiof the European Union account for a
high level of development of economy and favoratbimatic conditions. By virtue of severe
climatic conditions by production of unit of grasational product Russia should spend more
energy, than USA in 1.6-fold and in 2.0-2.5-foldsiimore than the countries of the European
Union and Asia Pacific.



At the end of 1960th — the beginning of 1970th imsbcountries the significant linear
dependence between GDP and consumption of enethyhigh factor of determination R
for the data on 77 countries for 1968 has exce@dg8l) took place. Experts of the Roman
club have paid attention to presence of this istation by one of the first [Meadows et al.,
1972]).

Energy crisis’'s 1973-1974 and the 1979 which haxpressed in restriction of
deliveries of petroleum and substantial increasthefenergy prices, promoted deterioration
of an economic situation in countries-importers esfergy carriers. Delay of economic
growth, increase of costs, increase of inflatiavktplace.

To the beginning XX century there was a differeiia of the countries by models
and efficiency energy consumption. The advancedir@®s have sharply increased energy
consumption efficiency; have diversified energy suomption by fuel and have diversified
geographical structure of energy trade movements.

In the some countries these processes developéeredifly, that is caused by
distinctions in availability of natural energy resoces, a geographical position and a state
policy in power sector. However the general ruleeduction of a share of petroleum by
production of the electric power.

In the countries having significant minerals andvpp resources and having an
advanced mining industry, without dependence froleval of economic development, high
power intensity of GDP and high per capita consumnpbf energy.

Reduction of power intensity of GDP occurred aesult of development energy-
saving technologies, energy consumption rationtdina and transformations of energy
demand structure.

In 1980-1990th in world energy balance some rednotif a share of petroleum took
place at outstripping increase of consumption sfayad an atomic energy.

In 2000-2006 in the world fast growth of demanddéirbasic kinds of fossil fuel has
renewed: petroleum (2,2 % per year), gas (2,8 %ypar) and coal (5,7 % per year), and,
since 2003, basically as a result of growth of comation of energy carriers in China and
USA, global petroleum consumption grew by 4,5 % ymar, and coal consumption grew by
7,3 %. World gas consumption was increased lasetiiears on the average by 3 % per year,
especially, due to growth of demand in Asia PacMaldle East and the European Union.

Properties of modern economy are diversifying epesgurces and increase of the

total energy consumption. At steady increase of obsoncrete energy carriers in structure



of the relative prices there is their replacemeramf commercially least effective
technological systems. Within the framework of thite in 1970th there was a reduction of
use of petroleum as boiler fuel in electric powwtustry as a result of a rise in prices on oil
that has resulted in the general reduction in deinfianpetroleum and the subsequent falling
of the prices. To the beginning of the second dec@xl century in the advanced countries
similar processes are expected in a segment ofrrhogb

In the countries—importers of petroleum, it is esplein Japan, Korea, USA,
European Union, became more active investigatiosiadustrial projects on reduction of
petroleum consumption as motor fuel, to developnoéraiternative kinds of fuel for motor
transport: gas fuel, dim ethyl ether etc. Howeveere under condition of successful
realization of these programs mass distributiokimls of motor fuel alternative to petroleum
can take place not earlier, 2020.

It is predicted, that the high oil prices conjumet50-70 dollars per barrel) will be
kept approximately till 2010-2011 though the termemo reduction of prices should be
designated already in 2008-2009. It is connectddl sluggishness petroleum consumption
technological systems, which are now used in theamckd countries and continue wide
application to production in developing countriesr example, the largest world automobile
concerns (Ford, Daymler-Craysler, BMW, Toyota, Eisgtc.) have constructed the factories
in China, and it conducts to growth of demand fameral oil in this country.

At the same time, now in the world there is a remge of a situation of 1973-1981
when for eight-nine years petroleum basically wagesseded by gas, coal and an atomic
energy from commercially least effective segmenitofise — electric power industry. In the
beginning of the second decade in developing c@mmitthere will be a technological
saturation by traditional motor transport; therefgiobal growth of demand for petroleum
will be slowed down. In the advanced countriesaepient of fuel oil and average distillates
from systems of heating of houses will proceed.tii will result in delay of rates of growth
of demand and reduction of prices on petroleumoup level of 40-45 dollars per barrel that
in view of inflation of dollar corresponds to mode35-40 dollars per barrel.

The majority of forecasts of demand are construotedn the basis of formalization
before processes having a place, or on a quadtasivbstantiation and a quantitative
estimation of expected changes in system of kegrpaters determining speed and a trend of
long-term processes. If duration of the forecasb@fyears and more there is the probability

of significant discrepancies connected to factoat,giving in to forecasting, but essentially



influencing on parameters energy demand. To thesterk concern: (1) basic discoveries and
technological development, (2) large man-causednatdral accidents, (3) cardinal political
changes and military conflicts, (4) irreversiblendtic shifts, (5) abnormal medical and
biologic and ecological changes, (6) cardinal cleangf the relative prices etc. Besides
steady processes in the certain period in the termg no synchronously can be accelerated or
slowed down and also change trends of development.

For the energy consumption forecast the technigsedbon the covariance analysis is
used, providing an opportunity a priori in the falmed kind to estimate energy demand
changes in view of change of parameters of econateielopment. In a technique the
aggregated and detailed approaches are combined.

According to the forecast of development of wortd@omy, global consumption of
primary energy in 2010 will make 12,8 billion tae,2015 will make 13,6 billion toe, in 2020
will make 15 billion toe, in 2025 will make abou6,& billion toe, in 2030 will make 17,1
billion toe. Mid-annual rate of a gain energy cangtion will make for the period of 2006-
2025 about 2 %. In the regional plan most quicldg of energy will grow in the Asia Pacific
the average on 3 % per year. Most slowly demandefargy will grow in the Western
Europe and Japan (0.5 % per year).

By 2030 it is expected, that in global structurgoimary energy consumption by fuel
the share of gas will be kept at a modern lev&23®46. Absolute consumption of gas in the
world will make 4,6 billion cubic meters. Developm®f the gas industry and an opportunity
of increase of the of gas supply on the internationarkets, including to the Asia Pacific,
will depend on realization of investment projects development of peninsula Yamal, the
Arctic shelf of Russia, Eastern Siberia (includRegpublic Sakha), a shelf of sea of Okhotsk,
and also from an opportunity of stabilization opalitical situation on Middle East and the
organization of production and deliveries of thegline gas and LNG from this region.

At growth of consumption of petroleum by 2030 ugbtbillion tones its share in total
energy consumption will decrease and will make 35Tte share of coal by 2030 will
increase up to 30 %. The role of other energy ear(hydraulic power, a biomass, wind,
solar etc.) in structure energy consumption esaintvill not change.

Development of the nuclear industry will dependaosafety of work and increase of
technological efficiency of nuclear stations, thecidion of questions of processing and a

burial place of the fulfilled nuclear fuel.



Global consumption of petroleum will grow basicallye to increase of it) use in Asia
Pacific. Consumption of petroleum in the Western Europectprally will not increase.
Growth of demand for petroleum in the European dnidl occur due to the countries of the
East Europe where per capita consumption will belé=l with the countries of the Western
Europe. In Russia it is supposed, that the incrediggetroleum consumption will average
with rate of 1.4 % per year and will achieve 178ion tones by 2025.

Use of gas in the nearest decades, as well aslpatmg will grow most quickly in the
Asia Pacific (on the average on 3.6 % per yedn).Russia the program of gasification
supposing increase of gas consumption is acceptedinly in east and northwest regions of
the country. It is supposed, that gas demand irsiRwgill make 580 billion cubic meters by
2030 (a mid-annual gain of 1.3 %), and gas demanthe former USSR will make 930
billion cubic meters by 2030 (1.5 % per year).

Oil production in Russia will be determined by tirade prices, a domestic demand, a
development of a transport infrastructure, tax d@imms and scientific and technical
achievements in investigation and development pbdits. The bottom oil price level will be
determined by a level of costs on deposits in laggions of production with trailing
expenditures, and top oil price level will be detared by costs for mass alternative to
petroleum motor fuel. The major factors influencengrice level on petroleum are presence
and a condition of a transport infrastructure fritra largest centers of production up to the
centers of refining and consumption that determthessize of transport costs and reliability
of deliveries.

For a substantiation of decisions on the orgarimatif deliveries of petroleum and
gas on export the analysis forecast of a situatiorthe basic international markets —
European, Asian — Pacific and North American iscexed is given.

Under forecast IPGG (Institute of Petroleum Geolagg Geophysics of the Siberian
Branch of the Russian Academy of Scienm@)sumption of petroleum in Europe2010 can
make 788 million tones, in 2020 — 825 million tonBetroleum consumption in Northern
Europe: in 2010 can make 315 million tones, in 262817.6 million tones. In Southern
Europe: in 2010 — 368 million tones, in 2020 — &7#lion tones. In the East Europe: in 2010
— 104.6 million tones, in 2020 — 133 million ton&sview of predicted levels of production
and consumption a gain net import of Europe caneniak010 — 48 million tones, in 2020 —
140 million tones. In Northern Europe in 2010 nest import will make 16.8 million tones,

in 2020 — 73 million tones. In Southern Europe:2Bl0 new net import will make 17.6



million tones, in 2020 — 22.4 million tones. In tRast Europe in 2010 new net import will
make 17.1 million tones, in 2020 - 133 million tsne

Annual petroleum consumption in US® 2010 will make 965 million tones, by 2020 —
1033 million tones. Consumption of petroleum insaoé East coast will make by 2010 — 298
million tones her year, by 2020 — 320 million topes year. Annual petroleum consumption
in the Middle West by 2010 will make 248 millionnies, by 2020 — 269 million tones.
Annual petroleum consumption in Southeast coa2d®0 will make 239 million tones, by
2020 — 247 million tones. Annual petroleum consuampin Rocky Mountains area by 2010
will make 31 million tones, by 2020 34 million taneAt the Western coast of USA annual
petroleum demand by 2010will make 149 million tgr®s 2020 163 million tones. In view
of predicted levels of production and consumptiehimport of crude and mineral oil USA
by 2010 will make up to 618 million tones per ydar,2020 — 731 million tones per year. By
2010 the new net import will make 74 million torpes year, by 2020 — 187 million tones per
year. The USA petroleum Atlantic market net impoyt2010 will make 568 million tones
per year, by 2020 — 644 million tones per year. gam of net import by 2010 can make 51
million tones, by 2020 — 127 million tones. The UBétroleum Pacific market net import by
2010 will make 50 million tones, by 2020 — 87 nailli tones. Thus the new net import by
2010 can make 23 million tones, by 2020 — 60 mmilkiones.

Annual demand for petroleum in Asia Paciwdl increase by 2010 up to 1490-1530
million tones, by 2020 — up to 1940-2000 milliomés. Consumption of petroleum in China
will increase by 2010 up to 390-410 million tones gear, by 2020 — up to 560-580 million
tones, in Japan — by 2010 up to 290-310 millioretoper year, by 2020 — up to 320-330
million tones, in South Korea — by 2010 up to 140 Inillion tones per year, by 2020 — up
to 180-200 million tones. Net import of crude andhenal oil in Asia Pacific by 2010 will
make 1000-1100 million tones per year, by 2020 8015600 million tones per year. China
petroleum net import by 2010 will achieve 220-230liam tones per year, by 2020 — 400-
430 million tones per year. Japan petroleum nebntipy 2010 will achieve 295-305 million
tones per year, by 2020 — 320-330 million tonesitisé&orea petroleum net import by 2010
will achieve 140-150 million tones per year, by @62 185-195 million tones. The increase
of net import in Asia Pacific concerning 2005 byl@20will make 435-455 million tones, by
2020 — 920-960 million tones. Most considerably rieyort will increase in China — 130-
140 million tones by 2010 and 320-330 million toigs2020.



Under forecasts of US EIA and the European energgram (Green Papeannual
consumption of gas in Eurog®y 2010 can make 570-608 billion cubic meters2b20 —
660-717 billion cubic meters, by 2030 — 727-78@idml cubic meters. Under IPGG forecast
gas consumption in Europe by 2010 can make 64Bmitlubic meters, by 2020 — 788 billion
cubic meters, by 2030 — 816 billion cubic metersccdrding to various forecasts
consumption of gas in Europe by 2030 will increapproximately twice. It is caused by
growing requirements for heat and electric powdustry will be satisfied due to use, first of
all gas as the most effective and non-pollutingdpad. Thus replacement of coal and fuel oil
by gas from this sector of economy will proceeds @aoduction perspectives of Northern
Sea and Norwegian Sea cannot satisfy growing denrafairopean region. Deliveries of
Russian pipeline natural gas by 2010 can make 206nbcubic meters, by 2020 — 220
billion cubic meters, by 2030 — 250 billion cubietars.

Under US ElAestimationsannual gas consumption in USA by 2010 can to mdi& 7
billion cubic meters, by 2020 — 875 billion cubieters, by 2030 — 896 billion cubic meters.
Under forecasts IPGG in view of production and comgtion of gas in USA net import by
2010 can make not less than 185 billion cubic nseper year, by 2020 — 255 billion cubic
meters per year, by 2030 — 375 billion cubic mefess year. The basic part of gas import
will be delivered to USA in LNG kind. The share aéliveries LNG in the general import
will increase with 15 % up to 80 %. US annual LN@pbrt by 2010 will make more than
114 billion cubic meters (In recalculation on iaitsubstance), by 2020 — about 215 billion
cubic meters, by 2025 — above 260 billion cubicergtby 2030 — more than 306 billion
cubic meters.

Gas demand iAsia Pacificwill increaseby 2010 up to 530-550 billion cubic meters
per year, by 2020 — up to 770-820 billion cubic engtper year, by 2030 — up to 1000-1100
billion cubic meters per year. By countriemsgdemand will increasgillion cubic meters per
year): in China by 2010 — up to 80-100, by 202(Q-+ta1190-220, by 2030 — up to 320-380;
in Japan by 2010 — till 90-95, by 2020 — up to 120, by 2030 — up to 120-150; in South
Korea by 2010 — till 40-45, by 2020 — till 50-60; BO30 — up to 80-100. Discovering last
years in China (Ordos basin, Tarim basin, Bohaif @td.), Australia (Timor Sea), Papua
(Papuan basin), India (Bay of Bengal), Vietham (BdCihina Sea), and other Asia Pacific of
some large deposits of hydrocarbons is the faatompting development in region of an
infrastructure of transportation, processing, d@lpvand use of gas. However to satisfy

growth of energy needs of China and others AsiafiPagow, in the future these new



discovering of oil and gas fields cannot. Net imgdeliveries from regions outside of Asia
Pacific) gas in Asia Pacific will increase by 204f®to 200-220 billion cubic meters per year,
by 2020 — up to 450-500 billion cubic meters pearydy 2030 — up to 750-800 billion cubic
meters per year.

Thus, long-term energy market tendencies: Europtagnation, USA — slow growth,
Asia Pacific — fast growth. Oil and gas productitendencies: there are a drop out of
Northern sea, Alaska, Songliao, Shengli, leaving gti Mexico and appearance of East
Siberia, Arctic and Fare East shelf are expected.

Accordingly, for increasing of Russian oil and gagort: Baltic direction (Primorsk
terminal etc.) gives an exit Northern Europe foplezement of Northern Sedeliveries
Northern direction (Murmansk terminal, Indiga temal, tankers - stores etc.) gives a direct
exit to Northern America.

Eastern direction(oil pipeline “East Siberia — P&ciocean”, gas pipelines “Russia —
China”, “Russia — South Korea”, Nakhodka termin&le Castry terminal etc.) — direct exit
on Asia Pacificwhere under all forecasts new import demand widMgmaost quickly, first of
all, due to China.

In these conditions in Russia as a whole growtlibfecovery though its rate in
Western Siberia will be slowed down will proceeddan the European part of the country
absolute parameters will decrease also. The ammiligdroduction in the country can be
making up by 2010 up to 500 million tones, by 2620p to 550 million tones, by 2030 — up
to 600 million tones. The important role for expddliveries to the Asia Pacific and to the
Pacific coast of USA will be played with developmeri deposits Western and Eastern
Siberia and Okhotsk Sea shelf.

The major necessary conditions for escalating lo&md gas production in Russia are
expansion of investments for exploration works dedelopment of systems of transport.

Besides there will be an increase of an oil and gaxuction by the Russian
companies abroad, first of all, in the countries tbé Caspian region — Kazakhstan,
Turkmenistan, Uzbekistan, Azerbaijan. From thesentries deliveries of petroleum by the
Russian operators to the Asia Pacific also areagge

By 2030 the share of Russia in a global oil producwvill be 10-12 %, and the share
of the CIS will be not less than 15 %, that is egiodor satisfaction of domestic

requirements, expansion of deliveries to the tradal and new international markets.
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Natural gas resources allow by 2010 annual gasuptmoh in Russia making up 681
billion cubic meters, by 2020 — up to 890 billionbic meters, by 2030 — up to 910 billion
cubic meters. The bottlenecks are pipeline gad &lé transport systems.

The share of Russia in global gas production wikm 23-25 %, and the share of CIS
will make not less than 28-30 %. It allows to dgtisf domestic requirements and provide

increase of deliveries at the traditional markets Europe) and to organize new large-scale
deliveries on Asia Pacific and Northern America keds.
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