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New Global Energy Scene: Implications for Emerging Market
Economies

By Armando Ribeiro de Araujo
I. Overview

Energydemandhashistorically beenstrongl linked to GDP Bthe higher the GDP the
more demand for energy. Modern transportation deeply depends on petroleum. In
addition, becauseof the host of convenieres electricity provides right across a
modern economy, it is not surprising that in historical dataandin most projections,
electricity grows faster than any other energy form in final consumption. Emerging
Market Countries(EMCs) have evenhigher needsfor energyto foster the required
growth. Developnent resultsin greater production and econonic activity, both
requiring increased energy consumption, even when development is accompanied by
efforts to moderate energy intensity by improving the energy efficiency of the
econony.

This paper provides historical data and outlines a possible future scenario for the year
2030, concentratingon the developments in the global energy markets and the
implications for EMCs. In the paper, we will separate our analysis in two periods:
before2003 (historic backgroundyndafter 2003 (new oil pricesandperspectivesor
2030). The also paperincludesa brief discussbn of sectoranalysisin the following
groups: (1) Petroleum (2) Natural Gas;(3) Coal; and (4) Electricity (and its main
components. hydropower, nuclear, geothermal, solar, wind, wood and waste). The
paperconcludeswith the implicationsfor EMCs and suggests points for discussions
at the forthcoming Emerging Markets Forum.

The paperwill showthat, despitethe efforts for conseration of energy,the overall
demand will continue to grow and the dependence on fossil fuels, particularly on
petroleum, will remain for the foreseeable future. The most important conclusions
are:

e World primary energy demand will continue to rise, driven by overall
economic growth

e Countrieshave reducedtheir energy intensity in the recentpast. It is
expected that this trend will continue resulting in projected energy annual
growth significantly lower than projected GDP growth.

e Therecent sharp increase of petroleum pricescould reduceboththe future
econonic growth and energy requireamts

e Growthof energyconsumptiorin non-OECD countrieswill bethreetimes
thegrowthin OECD countriesn 2003-2030.

e Emerging Market Countries, especially in Asia, will account for the largest
shareof the growthin world energydemand

e By 2030 energy consumption in non-OECD countries should be 40 percent
higherthanin OECD countries

e Fossilfuels (oil, naturalgasand coal) will continue to domnate energy
suppliesmeeting80 percentor more of demand growth

e Qil is expected to continue to be the most importantsourceof primary
energyfollowed by naturalgasandcoal.

e The transportation sector will continue to drive oil consumption since no
large scale alternative to ail is foreseen in the near future.
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e Oil prices have moved to a different level that nay last for sone years.

e The growth in natural gas consumption will be largely destined to power
generation

e Liquid Natural Gas(LNG) is expectedio have an importantrole in gas
market

e Higher gas pricesin turn may stimulate a resurgence in growth in coal and
nuclear for power generation

e Electricity consunption is expectedto doublein 2003-2030,but should
triple in non-OECD countries.

e Renewable primary sources of energy are expected to receive more
attention, but will continue to represent a small share of the total energy
supply

e Theworld will needUS$17trillion for invegmentsin energyduring2003-
2030, of wheh about half in non-OECD countries.

e Securityof supply of oil and of natual gasis a major issuethat would
needto beaddressetly mostcountries

e Nuclear power development in non-OECD countries needs to find a way
for assurance against military use without restricting development of local
capacity of those countries.

I1. Background (1990 -- 2003)

1 Between 1990 and 2003, the world's total consumption of primary energy --
petroleum natural gas, coal, and electric power (hydro, nuclear,geothermal, solar,
wind, wood and waste)--increased at an average annual rate of 1.5 percent. World
consumption increased twenty one percent, from 347 quadrillionBTU in 1990to 420
guadrillionBTU in 2003.

2. In 2003, petroleum(crudeoil andnaturalgasplantliquids) continued to be the

world's most important primary energy source,accountingfor 38.1 percentof world

primary energy production. Between 1990 and 2003, consunption of petroleum
increased by 20.2 percent.® In 2003, the ten biggest consumers of oil were: U.SA,

China,JapanRussia,Germany, India, CanadaSouthKorea,Brazil, andFrance. On

the production side, the Middle East continued to be the biggestsourceof supply
(mainly Saudi Arabia, Iran, Irag, United Arab Emirates, Kuwait and Qatar), followed

by Russia, and Africa (mainly Nigeria, Algeria, and Angola). In Latin America,
Venezuelaand Mexico continuedto be the biggestproducersOthea main playersin

the productionside are: the U.S.A., Norway, the U.K., and Canada. In the period

1990-2003 petroleum prices fluctuated in a narrow range and were considered
relatively stable.

3. Coal rankedsecondas a primary energysourcein 2003, accountingfor 24.0
percent of world primary energy production. However, between1990 and 2003,
consunption of coalincreasednly 3.2 percent® The low growth in the use of coal

was due to the increased use of natural gas, especially in powergeneratiorasa result
of environmental concerns and greater availability of naturalgas,but mainly dueto

the increasing use of combined cycle thermal plants which can have much greater
thermal efficiency than single cycle steam plants.

Yfrom 66.6 to 80.1 million barrels per day, representing an annual growth of 1.4 percent
%from 5,269 to 5,440 short tons, representing an annual growth of only 0.2 percent
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4, Dry naturalgasrankedthird asa primary energysource, accountingfor 23.6
percentof world primary energy productionin 2003. Between 1990 and 2003,
consumption of dry natural gas increased by 30 percent.® The ten biggest consumers
were: the U.S.A., Russia, Germany, the U.K., Canada,lran, Ukraine, Japan,Saudi
Arabia, and Italy. Russiais by far the biggestproducerand the biggestexporter.
During the period in question,Canada,Norway and Algeria were also important
producers. For gas transportation at very long distances or maritime transportation
the gas needsto be liquefied (Liquid Natural Gas -- LNG), which could make
commerceof gas more flexible. In fact, during this period occurred a great
expansionof the commerceof LNG with Japan,South Korea, Spain, France,the
U.SA., and Taiwan being the biggest importers and Indonesia,Malaysia, Algeria,
Qatar, Australia and Brunel the biggest exporters. However, the high investnent
requiredfor liquefying andtransportinghe gas has been a barrier for the creation of a
LNG free market.Dry naturalgaspricesdo not follow a market pattern as oil does b
transportation is the big litation.

5. Electric Powergenerationfrom hydro, nudear, and other (geotherral, solar,
wind, and wood and waste)ranked fourth, fifth, and sixth, respectively,as primary
energy sourcesin 2003 accountingfor 6.5, 6.4, and 0.9 percen, respectiely, of
world primary energy production. Between1990 and 2003, total consunption of
electricity increased by 40 percent.” Nuclearelectricpowergeneratiorincreased®1.2
percent, from 1.9 trillion kilowathours to 2.5 trillion kilowatt-hours.

6. In 2003,the contributian of eachprimary sourceof energyfor the production
of electricity variedin the differentregionsof theworld. Overall,65.7 percentof the
electricity was generatedrom conventional thermal power plants using fossil fuel
(coal, oil or naturalgas), 16.5 percentwas generatedrom hydro-plants,15.9 from
nuclearpower plantsand only 1.9 percentfrom geothermalsolar, wind, wood and
waste. Theonly exceptionto this predoninanceof generatn from fossil fuelswasin
South America where hydro-plants represented 67 percent of the power generated,
particularly because of Brazil.

II1. Future Perspectives (2003 -- 2030)

7. During the lastthreeyears(2004 b 2006) the energyoutlook hasbeenshaken
by the substantial and continuous increase in the oil prices. Pastexperiencehas
shown that to counteractto higher prices of energy,govenments start efforts for

conservatiorof energy. However,resultstake time and, in many cases, after some

accomnodaton, countryecononies adjustandgrowth hasusually requiredadditiorsl

consunption of energy. Without an unexpeatd technologicalrevolution in the near

future, it is very difficult to forecasta drastic variation of sources of energy between

now and 2003bfossil fuels (oil, natural gasand coal) are expectedto continueto be
the predominant actors.

8. We will base our discussions on a possible scenario of evolution to the year
2030. Forthat,we will considerthe projectionsmade by threedifferentagencies(a)
Energy Information Administration (EIA of the US Department of Energy); (b) World
Energy Council (WEC); and (c) European Commission D Directorate-Genera for
Energy and Transport. The three agencies have issued publications with world energy

3 from 73.4 to 95.5 trillion cubic feet, representing an annua growth of 2.0 percent
* from 10,543 to 14,781 billion kilowatt-hours, representing an annual growth of 2.6 percent
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prospectdor 2030°. Although the final level of consimption is not the sare in the
three projections, the qualitative analysis reaches the same conclusions. EIA forecasts
that between2003and 2030 world consunption of energy will increase at an annual
growthof 2.0 percen (seeTablel). WEC forecast is lower, with an annual growth of
1.6 percent. And the EU forecastsan annu# growth of 1.8 percen. Theseforecasts
include the continuation of efforts to improve energy efficiency and reduction of
energy intensity resulting in annual growth of energy requirenents smaller than
economic growth®.

9. The aboveforecastswere made when petroleumpriceswere below the peak
levels reached in mid 2006, although having already had the price increases in 2004-
05. This current oil price levels, if sustained, are likely influence the future
projectionswith lower dermand’.

10. Fossil fuels will continue to dominate energy supplies, meeting about 80
percent (or even more) of projected increase in primary energy demand. The higher
growth of energy demand will occur in non-OECDcountries. In 2003 total energy
consunption in non-CECD countriesrepresented44.7 percentof the total world
consumption and it is estimated that in 2030 this would represent 57.2 percent. The
threefossil fuels (oil, naturalgas andcoal) showthe same tendencyof highergrowth
ratesin non-OECDcountries. Despitethe efforts for higher energyefficiency, this
dominanceof fossilfuelswill resultin an increase in carbon dioxideemissions.

11.  Oil is expectedo contirue to be the most important sourceof energy,growing
from 80 million barrels per day of consumption in 2003 to about 118 million in 2030.
This high dependencyon oil is explainedby the consumption in the transportatia
sector, where substitution for other types of energy will require new technology and
implementation of new systems for production anddistributionof energywhich take
time. Industrial use is anotherhigh component in oil consumption, although the
recent price increase of oil may provide incentives for moving to natural gas or even
coal. Thesehigher pricesof oil andthe high efficiency in power generationusing
combined cycle are increasing (and will continue to increase) the use of natural gas.
Consequentlyit is foreseerthat by 2030, naura gas would become the second most
important source of energy, displacing coal.

12.  Higher prices for oil will inevitably reflect in higher prices for natural gas,
which in turn would make coal more competitive. Therefore, it is foreseen that,
despite concerns about the environment, coal Osshare of total energy use will not fall
andmay evenincreasewith the possibility of reaching27 percentin 2030, compared
to 24 percentin 2003. The largestincreasesn coal useworldwide are expectedn
China and India, where coal suppliesare plentiful but which are already magjor oil
importers.

13.  Electricity consunptionis expected to double between 2003 and 2030, with an
annual increase of 2.7 percent. This strong projectedgrowthis basicallydueto non-

® (a) International Energy Outlook 2006 DEnergy Information Administration; US Department of
Energy

(b) World Energy Propects for 2030; World Energy Book 2005 BWorld Energy Council

(c) European Energy and Transport -- Trends to 2030; European Commission BDirectorate-General
for Energy and Transport

® The basic forecast shown in the tables attached to this paper considered in 2003-2030, GDP growth of
2.6% for OECD countries and 5.0% for Non-OECD countries with a global growth of 3.8%.

’ As a consequence of asmall GDP growth of 3.1 percent in 2003-2030 instead of 3.8 percent used in
the reference forecast, energy consumption would, in 2030,be 50 percenthigherthan theocaurredin
2003comparedwith 71.5 percentincreasen thereferenceforecast.
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OECD countries. With economic growth and rising living standards, Latin America,
Africa and Asia will representimportant sources for increase in electricity
consumption. Africa has the lowest level of accessibilityto electricity and Asia,
being a region so big and so diverse, has the largest population and the fastest
growingenergydenmand in theworld Bwith China and Indialeading the way. In these
three continents, increasing access to electricity and increasing availability of
electricity will be big challenges, which will result in high increase of consumption.

14.  Worldwide consunption of electricity generatedfrom nuclear power is
expectedto increasemoderately,with annualgrowth of 1.0 percent -- non-OECD
countrieshaving an annual growth of 3.5 percent and OECD countries only 0.3
percent annually. However, the current high levels of oil prices may increase further
the useof nuclearpower. On the other hand,the growth of nuclearpowerin non-
OECD countries has faced recent opposition due to concerns of possible military use.

15.  Hydroelectricityand otherrenewablesourcesare expectedo grow; however,
their participation in the total energy consumption is expected to continue to represent
a small share. Much of the growth in hydroelectricitywill come from non-OECD
countries like Brazil, China, Laos and India.

16. It isverydifficult to estimate the preciseanountof resoucesrequiredto fund
the investments for such an increase in energy supply. WEC estimatesthataboutUS$
17 trillion (in 2004 dollars)would be required between2004 and 2030, abouthalf in
non-OECD countries. Financing,especifly for the non-OECD countriesportion,
would be a big challenge.

IV. Sector Analysis
Petroleum

17.  As mentioned, it is expected that oil will continueto be the most important
source of primary energy in the period 2003 B 2030 (see Table 2). The ail

consunption in OECD countriesis estinated to grow 23 percent-- 0.8 percent
annually. However, in non-OECD countries the growth would be substantial -- nearly

doubling the consuption occurred in 2003, an annual growth of 2.3 percent.

18.  About half of the projected increase in oil demand is for use in the
transportation sector, where there are very few competitive alternatives to petroleum.
Several new technologies using aternative liquids are being developed(like ethanol
and biodiesdl); however, they will require time for maturation and dissemination. The
industrial sector,esgecially for chemica and petrochemical, will continwe to rely on
petroleum and its share accountsfor 39 percent of the projected increase in
consumption.

19.  Since the biggest consunption of oil is in the transportationsector, the
developnentof alternativeliquid fuelsfor transportation is of great importance. The
possible use of biofuels in addition to reducing adverse environmental effects, could
improve energy security (for being loca and from diversesourcesof supply) and
econonic developnent by creatingopportunities in agriculture. There are several
researclprojectsin biofuels. However, two biofuels have proven commercial use in
severa countries -- ethanol and biodiesel.

8 from 2,523 billion kilowatt-hours in 2003 to 3,299 hillion kilowatt-hours in 2030
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20. Ethanol is the most common biofuel, accountingfor morethan 90 percentof

thetotal usage.lt is currentlyproducedoy fermentationof sugardrom grainor sugar
crops. Ethanolis usedin Brazil for vehiclesrunning 100 percem on ethanolandin

flexi-fuel vehicles that can run on gasolineor ethanolor any mixture of both (ethanol-
gasoline). Brazil started its Ethanol programin the 1980sand hastoday the whole
infrastructurefrom productionto distribution of ethanolin the whole country. As a
result, the use of sugarcaneproductsrepresents 13.5 percent of the total energy

consunption in Brazil. Ethanolis alsoused in low-concentration blends(of 5 ©10%)
with gasolinein the U.S.A. andin parts of Europeb Japans alsoconsideringhe use
of ethanolblendingin thegasoline.

21. Biodieselrefersto a diesetequivalent,processeduel derivedfrom biological
sources. Though derived from biological sources, it's a processed fuel that can be
readily usedin vehicleswith diesel-enging, which distinguishesbiodieselfrom the
straightvegetableoils (SVO) or waste vegetable oils (WVO) used as fuels in some
modified diesel vehicles. Biodiesel canbedistributedusingtodays infrastructure and
its use and productionis increasingrapidly. Fuel stationsare beginningto make
biodiesel available to consumers, and a growing number of transportatia fleetsuseit
as an additive in their fuel. Biodieselcan be used aone or mixed with petroleum
diesel. The most commonis to mix 20 percent of biodieselto petroleumdiesel.
Severalcountriesare using biodiesel: Australia, Brazil, Belgium, Canada, Czech
Republic, Germany, India, Malaysia, Spain, Taiwan, Thailand, the U.K. and the
U.S.A. And othersare planning to use it in the near future: Costa Rica, Estonia,
Finland, Israel, Norway and Singapore.

22.  In regionalterms, the fastestgrowthin oil consumptionis projectedfor Asia,
with a high growth of 3 percent/year, under the leadership of Chinaand India. In
2030, Asia is projected to become the major consuming region in the world. Africa
with 2.2 percent/year and Central and South America with 1.8 percent/year aso
contributeto this high increag. As canbe seenin Table2, OECD countries that, in
2003, consuned 55 percentmore than non-OECD countrieswill, in 2030, have
approxinately the saratotal consumption as non-OECD countries.

23.  After the year 2000, the developnent of oil productionhasbeenmainly in
non-OECD countries. For the future, the shareof OECD countriesproductionis
projected to decline. Very few OECD countries domnate the production of
petroleum and other countries will continue to have import dependence from those
few producingcountries. Table 3 providesthe level of petrokum production in the
year2004andthe provenreserve®f all produers. Thetotal level of reserveshows
that until 2030 no shortage of oil is foreseen, however large investmentsin production
will need to continue. Today proven reserves of oil and of natural gas are
concentratedn very few areas. Countres in the Middle-East plus Russiaand
Venezuelaalone concentratearound 70 percen of world oil reserves. This raises
concernsaboutsecurityof supply.

24.  Oil prices have beenin the newsfor the last twelve months. Priceshave
reached record highs. In recent months, crude spot prices have hoveredbetween
US$70-74a barrel. This hasgeneratederiousconcernsover the level of future oil

prices. Table4 showsthe price of imported oil in the U.S.A. from 1968to 2005. An

analysisof thesepricesshowstwo interesing conclusions{i) actualprices,although
nominally very high, arein real terns at aboutthe sane level of pricesin 1980-81,
and (ii) afterthe peakat beginningof the 1980smarket priceswere relatively stable


http://en.wikipedia.org/wiki/Diesel
http://en.wikipedia.org/wiki/Fuel
http://en.wikipedia.org/wiki/Straight_vegetable_oil
http://en.wikipedia.org/wiki/Waste_vegetable_oil
http://en.wikipedia.org/wiki/Infrastructure
http://en.wikipedia.org/wiki/Consumer
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until  2002.° Some argue that this stability resulted from overinvestment in
productionafterthe priceincreasesesultng from the 19790il shockandthe reaction
from consuming countries improving energy efficiency and reduction of consuption,
which generatedspareoutput capacity. Since 2002, however, energymarkets have
exhibitedsome unnervingbehaviorresultingin the sharpprice esalationof the last
threeyears. The times of sparecapacity have gone and their comeback is by no
meanscertain. This raisesconcerndn consuner countriesof increasesn price levels
and price volatility.

25. Thereis no consensusabout the level of future price of oil. However,
different actors agree that future prices will be at least double of the stable prices of
1980sand1990s. EIA considerghreescenaris with oil prices per barrel of US$34,
US$57and US$96in 2030. The WEC consides that in 2030 prices will be in the
order of US$65 to US$86 per barrel,while the World Bank™ considers that the world
is going through a volatile period and prices may settle down at US$57/barrel by
2008.

Natural Gas

26. Natural gas will become the second most important source of primary energy,
displacing coal, despite its higher prices compared with coal. Environmental
concernsand much higherefficiency in combinedcycle for powergenerationcreate
the biggest incentives for greater use of natural gas. It is estimated that by the year
2030, consumption of natural gas will be nearly the double of the occurred in 2003
(see Table 5 for details).

27. Industryandthe electricpowersectorarethe biggestconsunersof naturalgas
around the world, but especialy in OECD countries. In 2003,44 percentof natural
gasproducedaimed at industrialuseand 31 percent was used in power generation.
OECD countries are mature consumers of natural gas with well established
infrastructure of pipelines or importation facilities for importing LNG. Non-OECD
countries (with Russia as the only exception) are in its infancy with respecto natural
gasuse. However,it is expected that this picture will changedramatically by 2030.
Natural gas demand in non-OECD countriesaccountsfor about 70 percentof the
incrementalworld consumptiorin 2003-2030.

28. Regionally, the natural gas consumption will grow in very different ways. The
U.S.A. is expectedo havea modestgrowth rate of aboutl.1 percent mainly due to
the expectedigh pricesof gasin the region and its dependence on imported gas with
growing pricestendency(for the useof LNG). In Europethe useof naturalgasfor
power generation (representing about 60 percent of incremental consumption) is
expected to grow at an annualrate of 2.0 percent. On the otherhand,in non-OECD
countries,growth of consunption of naturalgas is expected to be significant, nearly
tripling in 2003N2030.

29. Non-OECDAsia is the areawith highestgrowth dueto ChinaandIndia. In
both countries, natural gas has today a small participation in the energy matrix,

® In the period prior to the 1973 shock, prices were stable at alevel of US$12 (in 2005 dollars). After
1973, prices again stabilized at alevel of US$38 (in 2005 dollars), up to the new shock in 1979 when
they raised to US$70 in 1980-81. After 1981, prices started to decline from US$55 (in 1982-83) and
US$45 (in 1984-85) to stabilize in the range between US$25 (in 1986-92) and even further to US$20
(in 1993-99); and starting to climb againto US$27(in 2000-03);reaching US$37 (in 2004) and US$49
(in 2005).

10 Global Development Finance, 2006 B The development potential of surging capital flows.
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representingd and 7 percentof energyconsunption, respectively. However, both
countries are implementing strong infrastucture for natural gas transportation
(pipelines) and for importation of LNG. Both havelimited natural gas reserves and
shouldrely onimportsto meetabout40 percentof their demands.Both are pursuing
importation through gas pipelines but are also implementing installations for
importing LNG.

30. IntheMiddle East,oil-exportingcourtries areexpandingdomesticnaturalgas
useto free-upmore oil for export. Others(like Egypt) havingmore naturalgasand
less petroleum are expandingdomestic haturd gas consumption as a substitute for
oil. Additionally, with highe pricesof oil (andgas),several countriesaredeveloping
LNG installationsand it is expectedthat this region becomes the fastest growing
sourceof supplyof LNG. In Africa it is expected that natural gas will be the fastest
growing primary source of energy, partiaularly for use in industry and power
generation.

31 In South-America, natural gas (especially in the southerncone) has the
prospectiveof fast growth. Bolivia, Brazil, Argentina and Chile are already
interconnectedy a network of pipelines. Other pipelinesto connectthe existing
network to Peru and Ecuadorand even to Venezuela and Colombia are under
consideration. However,the econonics and the political aspectsof sone of those
projects may create impediments to their implementation.

32.  Similar to petroleum, only a few countries havevastreservesof naturalgas
(see Table 3). Nearly 60 percent of the world® natural gas reserves are in Iran, Qatar
andRussia. Russiais todaythe biggestexporterto Europe (providerof todayOswo-
thirds of EuropeOsmports). Worldwide reserves are estimated suffi cient for 67 years
on the basis of actual production. However, due to the uneven geographical
distributionof the reservestransportatin becomes a limitation for greater economic
use. The higher prices of gas have, however,made LNG to start growing and
beconing a possiblealternativefor the transportation barrier.

33. LNG is expected to become an increasinglyimportant sourceof supply to
meetworldOslerrand for naturalgas. Todayonly a few countriesexportandimport
LNG. In 2002 the market has included: (1) asimporters:Japan;SouthKorea;Spain;
France;U.S.A.; Taiwan lItaly; Turkey; Belgium; Greece; and Portugal; and (2) as
exporters:Indonesia;Algeria; Malaysia; Qatar; Australia; Brunei; Oman; Nigeria;
Abu Dhabi; Trinidad and Tobago; U.S.A.; andLibya. Sinae then, Egypt has become
an exporter and today ranks seventh. In the next 10 years, however, the U.SA. and
some countries in Europe will have to rely much more on importedgas. Becauseof
the projectedreductionof dry gasimports from Canada(currently the sourceof 90
percentof US gasimports), the U.S.A. shoutl vastly increase imports of LNG, which
would becone the biggest source of imported gas after 2010. With domestic
production declining in most OECD countries in Europe, more than half of the
demand in 2015 and almost two-thirds of the demand in 2030 will be imported. Due
to the crisisbetweerRussiaandUkrainein January2006and resultantconcernsabout
security of suppliesfrom Russia,Europeancountriesare consideringaggressively
expanding ING importing capacity to diveify their sourcesof gassupplies.

34.  Unlike petroleum, thereis not an international market for natural gas. The big
differencesare on transportationand storage B gas is much more difficult (and
expensive)o transportandto store. The entranceof LNG in the scere brings the
hopeof changingthis picture;howeveruntil now this hasnot beensufficientto create
a real free market (as flexible as the oil market) due to the uncertainties faced by
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exportersin view of the high investrents in transpotation. The high investnent
needed in the transportation of dry gas (pipelineg andfor liquefactionandshippingof
LNG, makesthe gassalescontractsof long-term type and in general with volume
obligationsto buyer(takeor pay). Thislong-termcontractschene tendsto remain as
the domnant relationship,despitethe big pressuredrom buyersfor more flexible
short-term volume obligations. The large capital of the business and the risks
involved restricts this busiressonly to a few entrepreneursn the world. New
installations of bigger trains for gas liquefactionand bigger tankersmay reducethe
transportation costs.

35. As aresultof the lack of an international market for naturalgas, pricesare
definedregionally, basically dependingon the production cost of gas at the source

plus the costsof transportatbn comparedo the opportunitycostof competingfuels.
Long-termcontractshaveprice adjustnent clauseghattraditionally havebeenrelated
to oil price variations. Different from pipelines,which havetheir costsmoresensitive
to lengththan to volume, LNG transportations very sensitiveto volume. A recent
study publishedby Oxford Institute for Energy Studies’, included an example of

capital expenditures for a hypothetical LNG project, estimating the cost of

transportation as US$3.39 per million BTU.

36. New technologyis being developedand applied to convert natural gas to
liquids in gasto liquids technology(gas-to-lguid or GTL). It is technicallyfeasible
to synthesizealmost any hydrocarbor? from any other;andin the pastfive decades
severalprocessebavebeendevelopedo synthesizdiquid hydrocarbongrom natural
gascreatingliquid fuel equivdent to those produced from petroleum. These can be
movedin existingpipelinesor productstankersandevenblended with existing crude
oil or productstreans. Further,no specialcontractualarrangerents are requiredfor
their sde with many suitabledomesticandforeign markets. The projectsarescalable,
allowing design optimization and applicaion to smaller gas deposits. The key
influences on their competitiveness are the cost of capital, operating costs of the plant,
feedstockcosts,scaleandability to achievehigh utilization ratesin production. As a
generalization however, GTL has not been competitive against conventional oil
productionunlessthe gashasa low opportunityvalue andis not readily transported,
however,the new levels of petroleumpricesmay changethis scenario. Only South
Africa and Malaysia have commercial GTL operationsbut new projectsare under
consideration (in Algeria, AustraliEgypt, Iran Nigeriaand Qatar).

Coal

37.  Although losing ground to natural gas, coal will continue to be a very
important sourceof primary energy. In 2003, coal represente®4 percentof the
world energyconsunption, basicallyusedfor powergeneration67 percent) and for
industrial uses (27 percent). In 2030, coal is expectedo represen? percentof total
energyconsunption, mainly becausef increasecconsunption in the US, Chinaand
India (seeTable 6). Europefaceda reductionof useof coal during the 1990sard
future consumption is expected to remain relatively flat. Japan, after an increase in
the 1990sis expectedto have a flat consumption profile until 2030. The U.SA.,
however,showsa very differentscenam. From 2003 to 2030, the USA consumption
shouldgrow 63 percentbasicallyfor usein powerplantsdueto theincreaseof price
of natural gas.

1 James T. Jensen --The Development of a Global LNG Market -- Oxford Institute for Energy Studies
12 Chinais also pursuing the development of Coal-to-liquids (CTL) technology.
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38. In non-OECDcountriesthe highestgrowth in coal consunption hasoccurred
(1990D2003)andit is projectedto occur(2003D2030)in Asia, particularlyin China
and India®. Nearly half of the coal usedin Chinain 2003 was for the industrial
sector (mainly steel and pig iron). In the future, both industrial use and power
generationcoal consunption are expectedto triple. In India, in 2003, the power
sectorconsuned around70 percentof the total coal denmand, andfor the future, it is
expected that almost 70 percent of the growth in coalconsumptiorcontinueso be for

power generation. In Africa, South Africa (for its powersecbr) is the only signifi cant

consumer and will continue so. In South America, Brazil accountsfor around70
percentof the consunption B basically for industrial use, especialy in the steel

industry;andthe projectionsarefor anincreaseof 56 percent in the projection period

for expansion of the industry.

39. Coalreservesarewidely distributed aroundthe world and,consequentlymost
countries consume domestic coal andonly about13 percentof total coalconsunedin
2003 was imported. Even so, four countrieshavethe largestreservesU.S.A. (27
percent of total reserves); Russa (17 percem); China (13 percent) and India (10
percent). The larger expoters were: Australia, Indonesia,China, South Africa,
Colombia, and the U.S.A.

Electricity

40. From 1990 to 2003 electricity consumption worldwide increasedby 40
percent,* havingan increaseof 30 percentin OECD countries and an impressive 56
percentncreasan non-OECD countries(seeTable7). Forthefuture,thetendencyis
expectedto be the same,and in 2030 non-OECD countriesshould have a market
biggerthanthatin OECD counties. It is estimatedthat OECD countrieswill grow at
1.5 percentannually and non-OECD countriesat 3.9 percentannually. Another
importantdifferencebetweenthesetwo groupsis the profile of consunption. While
in OECD countries the actual and future consunption is about 60 percent for
householdand commerceuse, in non-OECD countries this representsabout 30
percentof the electricity consunption. However,from 2003to 2030, it is estimated
that residential consumption multiplies by 4 in non-OECDcountries,representinga
greatincreag in accesso electricity.

41.  Onthe supplysideit will be necesary to implement 2,740 gigawatts (at an
averageannualrate of 2.0 percent)to saisfy the demand. The primary sourcefor
those generating units will depend on the resources of each country (see Table 8).
Coal istoday the largest primary source of energy used in power generation (about 40
percentof total generation). For the future, this shouldnot change. Chinaandthe
U.S.A. shouldadd 546 and 154 gigawatts,respectively  the countrieswith biggest
investrrent in coalbasedpowerplants. Oil basedpowerplantsshouldnotincreasan
the future. In fact it is expected that the participation of oil fired plantsreducefrom
10 percentof total generationin 2003to 7 percentin 2030. Only China and the
Middle-East are considering weanstallaions wsing oil.

42. Natural gasisthe primary source for increasen powergeneration.In aglobal
basis, the participation of natural gas for power generation is expected to increase
from 19 percent in 2003 to 22 percentin 2030. In Europethe participaton of natural
gasis expectedo doublebetween 2003 and 2030. In theU.S.A.,althoughnaturalgas
has had an increasing participation in the share of primary source for power

13 These countries grew at annual rates of 2.4 and 4.1 percent respectively between 1990 and 2003, and
are projected to grow at 4.2 and 2.7 percent, respectively, between 2003 and 2030
14 an annual growth of 2.6 percent
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generation in the last ten years, it should stop rising and begin a decline reaching in
2030 the sane participation (15 percent)of 2003. In non-OECD countriesit is
expectedan increasein the use of natual gasin power geneation, with greater
relevance in China, India, Russia and the Middle-East.

43.  Nuclear plants are expectedto grow from 361 gigawatts in 2003 to 438
gigawattsin 2030, or 1.0 percem annually. In OECD countres, it is expectedthat
new installationswill only be sufficient to regaceretired installations,resuting in
only 0.3 percentof annualgrowth. However, in non-OECD countries,the growth
projectedis of 3.5 percentannually, of which China and India would each grow
approxinately 7.5 percentannually. Nuclear plants, however, continue to face
opposition from environmental groups, particularly about security and disposal of
used fuel. More recently, nuclear plants have also been facing strong political
opposition, due to fears of military use.

44.  Hydro-plantsrepresentednly 16.5 percent of the electricity generatedin
2003. OECD countrieshavealreadydevelopedall of their possiblehydro sites. For
the future, the remaining potential for large projectsis in Asia (China, Laos and
Vietnam), in Africa (Congo River) and in Brazil. However, even after the
developnent of all thoseprojects,the shareof hydro-pover in the total generation
should not increase. Other renewablescortinue to have minimum participationas
primary sourceof energy (1.9 percentin 2003). Wind is the most used source
(especiallyin Germany,the NetherlandsPenmark andSpain),butits costis still high
compared to traditional sources of energy.

Conservation of Energy

45.  Conservatiorof energycanbe achieve without harming economic growth or
the environnentthroughmore efficientuseof energy. The world hasmadeeffortsto
increaseefficiencyin usingenergy. Howeve, muchmore canbe doneyet, especially
in the transportation sector by the useroél$er and more efficient vehicles and better
use of public transportation.

46.  Figure9 shows,for the period 1980-2030the actual and forecast variation of
energyintensity (in thousandf BTU of consumptionof energyper 2,000 US$ of
GDP), which is a measire of the efficiency in the useof energy. This figure shows
that in OECD countriesthe energyintensity in 2000 was 30 percentlower thanin
1980andin 2030will be 50 percentof 1980. In non-OECDcountriesin Asia, Africa
and Latin-Americathe energyintensityin 1980was 30 percentlower than in OECD
countriesbut it hasalso beenreducingand is expectedto continuebelow OECD
countrieslevels until 2030. However, non-OECD countriesin the former Soviet
Union hadin 1980high energyintensity (50 percenthigherthanin OECD countries)
which continuedto grow, increasingl3 percentin 2000. The forecastis that these
countries will improve their energy efficiency reaching 2030 a reduction of 50 percent
of the 1980 levels, but yé0 percent higher than the other non-OECD countries.

47. Improving energy intensity is particularly challenging for most emerging
economies, but also most important. Most fastgrowing EMCs, like Chinaand India,
which are driving growth in global energy demand are also at a stage of development
when energy intensity of an econony nomally increases with a rise in living
standardsand changein structureof produdion. Suchcountriesare short of capital
andtechnologyneededo significantly improve energyefficiency.Yet, thesearealso
the countries that need to do most to temper energy demand. The benefits to them also
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clear in three critical areas: reducing their energy import bills; improving their energy
securityandreducingenvironmental degradation.

V. Looking Forward -- Implications for EMCs and Points for Discussions

48. Basedon the prior analysiswe suggesthe following pointsfor discussionst
the EMF meeting in Jakarta, in view of their future implications for EMCs.

A. Oil Price and Sustainability of Development Growth:

The scenariolooking forward is basedon expectedgrowth, particularly in
EMCs. The projectionsfor the future were basedon oil pricesexpectedo be
stableat about50-60US$/barrel. Futureoil pricesgeneratea big uncertainty
dueto the possibleeffectsof sustainechigher prices of oil for EMCs and for
OECD econontes, especiallythe U.S.A. EMC econones would be affected
by price volatility and also by a new level of higher prices. However, not all
EMC would be affected in the saway.

The EMCswith significantnetenergyexport capacitywould benefitfrom this
new level of prices,but, they would face the challeng of following prudent
fiscal and financial policies to avoid wasteful expendituresand to use the
current surpluses for the benefit of future generations. Unlike recently, it

appeared that most oil exporting countries are takenadvantageof the initial

balance of payment surpluses to improve the nationalbalancesheetqe.g.pay
off internationalandnationaldebts,andbalanceheirfiscal budgets)refrained
from raising domestic expenditures to unsustainable levels, and invest their

new internationalreservesin a prudentmanner in long-term investments.

Thereare,however,somne signsmore recently thatsone countrieshavestarted
to deposit their surpluses in internationalbanks, asin the 1970s,who arein

turn may be investing these funds riskier instrunments.

ThoseEMCs importing fuels would, on the other hand,haveto find waysto
pay for expensive imported energy and raise domestic energyprices. Many
countrieshaveseenhard earnedbalanceof payments turn into large deficits.
Energysecurityhasbecone a magjor concern.And largeimporters like China
andIndia areoften competingwith eachother to secure long term supplies, in
turn bidding up the pricesof energyassets.The energydeficit countries need
to find the best way to grow with less energy requirenents, through
conservationof energy,and selectionof growth in sectorsof low energy
intensity and, in some cases, having to bear higher initial investment for
greater energy efficiency.

Thereforethefollowing questiongelaedto this topic areproposed:

o At which new level are the energy prices most likely to stabalise?

o What effect would this new price level have on the future economic
growth and comparative advantage of EMCs, and how these higher
prices could affect trade between EMCs and OECD countries?

o Which could be the best strategy for EMCs to cope with this new
level of prices (For fuel importing and for fuel exporting EMCs)?

e Can EMCs improve even more their energy efficiency without
impairing their growth? How?

B. Security of Supply
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The two fuels expected to lead consumption (oil and natural gas) have been
facing several uncertainties for a secure supply. Futureoil and naturalgas
resource@reconceiratedin few countries, especialy in the Middle-East and
in Russia. The political and war risk in the Middle-East and the recent use of
natural resources as political instrument in the RussiaUkraine crisis over
natural gas create big uncertainty in security of supply. FuelimportingEMCs
must considerlong-term policies to promote diversificaton of their energy
suppliesasa way to reducetheir vulneralility to disruptionsof supply. Such
diversification should cover different types of energy and different
geographical sources of supply. Another issuefor consideratiorwould be the
creation of strategic stocks of fuel to face either price volatility or lack of
securityof supply. FuelexportingEMCs shouldaim at beingseenasreliable
energysupplierstrying to reducethe securityrisksto the supply to their long-
termcomnercial partners, particulbrin thenaturalgassector.

On this issue, the followg points are proposed:

e How to reduce the risks to security of supplies? How to reduce the
risk of political use of natural energy resources?

o  Which level of strategic stocks should fuel importing EMCs
consider? And which policies should fuel exporting EMCs pursue
to improve their image on the issue of security of supply?

e Diversification of sources of energy for better security of supply
may result in higher costs of energy. Which level of diversification
should be pursued and up to which premium cost?

o  Should EMCs pursue a more intense nuclear option?

C. Local Investnents in EMCs

It is estimated that around US$9 trillion will be requiredfor investrrents in

energyuntil 2030 in non-OECD countries. On one side, transportationis

responsibldor the greatestonsunption of oil. Onthe othe side, a great part

of these investments will be for power. For thefirst, reductionof consumption
and diversification of types of enegy would require investrents in the
creation of a whole chain of supply of substitutes. For the second, it is

recognizedthat expandingelectricity suppy is vital for development. Even

with electrification rates rising over the period, the total number of people still

without access to eleatity will be very high (around 1.4 billion).

The following questions are suggested:

e How to attract the required funding for the needed investments?
Which policies governments should pursue? What should be the
strategies of the private sector

e How to increase domestic energy prices to provide incentives for
energy conservation and for new investments in production?

o Which incentives should be created (or actions be taken) to
increase the use of substitutes to petroleum in the transportation
sector? Are bio-fuels (like ethanol and bio-diesel) a solution?

D. Environmental | mpact:

Energy consunption accountsfor 80 percent of global GreenHouse Gases
(GHG) emissions,with carbondioxide asthe mostimportantconponent. In
2003 world carbon dioxide emissions were estimated at 25 billion metric tons
of which around 52 percentfrom OECD countries. However, the future



14

projections are that by 2030, non-OECD countries may represent 60 percent of

total world emissions of 43 billion metric tons. This would represent an

annualincreaseof 2.1 percentof GHG emissons. Although world carbon
dioxide intensity has improved (decreaed) substantially, falling from

629metric tons/million US dollars of GDP in 1990 to 493 metric tons/million

of US dollarsof GDPin 2003andis expected to continue improving, the total

emssions would nearly double between 2003 and 2030, which is
unsustainable. EMCs will be under great pressue to grow without increasing
emissionssubstantially.

The following questions are suggested:

o Which strategy should EMCs use for making the Kioto
agreement a reality?

o  Which constraints and higher investment costs should EMCs
expect for growing with lower energy intensity?

e How to achieve increased access to energy (particularly
electricity) with increased energy efficiency (less intensity)?

o [s energy conservation compatible with economic growth --
how to achieve both?

Emerging Markets Forum
September 2006



Table 1: World Total Energy Consumption

(Quadrillion BTU)

15

Country Actual Projected"®
Annual Annual
1990 2003 Growth 2030 Growth
OECD Countries
OECD North America 100.8 118.3 1.2% 166.2 1.3%
USA 84.6 98.1 1.1% 133.9 1.2%
Other 16.1 20.2 1.8% 324 1.8%
OECD Europe 69.9 78.9 0.9% 94.5 0.7%
OECD Asia 26.7 37.1 2.6% 48.0 1.0%
Japan 18.4 224 1.5% 24.3 0.3%
Other 8.2 14.6 4.5% 23.7 1.8%
TOTAL OECD 197.4 234.3 1.3% 308.8 1.0%
Non-OECD Countries
Europe & Eurasia 67.2 48.5 -2.5% 79.0 1.8%
Russia 39.0 29.1 -2.2% 44.8 1.6%
Other 28.3 19.4 -2.9% 34.1 2.1%
Asia 47.5 83.1 4.4% 223.6 3.7%
China 27.0 45.5 4.1% 139.1 4.2%
India 8.0 14.0 4.4% 325 3.2%
Other 12.5 23.6 5.0% 52.0 3.0%
Middle-East 11.3 19.6 4.3% 37.7 2.5%
Africa 9.5 13.3 2.6% 26.8 2.6%
Central & South
America 14.5 21.9 3.2% 45.7 2.8%
Brazil 5.8 8.8 3.3% 17.2 2.5%
Other 8.8 13.1 3.1% 28.5 2.9%
Total Non-OECD 150.0 186.4 1.7% 412.8 3.0%
| TOTAL WORLD 3473 4207] 15%| 7216 2.0%]

15 Source of projection: EIA Blnternational Energy Outlook -- 2006
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Table 2: World Petroleum Consumption
(Million Barrels per Day)

Country Actual Projected'®
Annual Annual
1990 2003 Growth 2030 Growth
OECD Countries
OECD North America 20.5 24.3 1.3% 334 1.2%
USA 17.0 20.1 1.3% 27.6 1.2%
Other 3.5 4.2 1.4% 5.8 1.2%
OECD Europe 13.7 15.5 1.0% 16.3 0.2%
OECD Asia 71 8.8 1.7% 10.1 0.5%
Japan 5.2 5.6 0.6% 54 -0.1%
Other 1.9 3.2 4.1% 4.7 1.4%
TOTAL OECD 41.3 48.5 1.2% 59.7 0.8%
Non-OECD Countries
Europe & Eurasia 9.3 4.9 -4.8% 71 1.4%
Russia 5.4 2.7 -5.2% 3.4 0.9%
Other 3.9 2.2 -4.3% 3.8 2.0%
Asia 6.6 13.5 5.7% 29.8 3.0%
China 2.3 5.6 71% 15.0 3.7%
India 1.2 2.3 5.1% 4.5 2.5%
Other 3.1 5.6 4.7% 10.3 2.3%
Middle-East 3.5 5.3 3.2% 7.8 1.4%
Africa 2.1 2.7 2.0% 4.9 2.2%
Central & South America 3.8 5.3 2.6% 8.5 1.8%
Brazil 1.5 21 2.6% 3.3 1.7%
Other 2.3 3.2 2.6% 5.2 1.8%
Total Non-OECD 25.3 31.6 1.7% 58.2 2.3%
| TOTAL WORLD 666 | 801| 14%| 1180] 1.4% |

16 Source of projection: EIA Blnternational Energy Outlook -- 2006
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Table 3: Petroleum and Natural Gas Reserves

Petroleum Natural Gas

Production Proven'’ Production Proven'®

Thousands Reserves Trillion Reserves

Barrel/day Billion Barrels Cubic Feet Trillion Cu Ft
Region/Country 2004 (2006 estimate) (2006 estimate)
Canada 3,135.2 178.792 6.483 56.577
Mexico 3,847.6 12.882 1.464 15.985
United States 8,700.2 21.371 18.757 192.513
North America 15,683.0 213.046 26.704 265.075
Argentina 822.7 2.320 1.585 18.866
Bolivia 61.4 0.441 0.355 24.000
Brazil 1,837.7 11.243 0.341 11.515
Colombia 542.9 1.542 0.218 4.040
Cuba 66.6 0.750 0.013 2.500
Ecuador 528.3 4.630 0.006 0.345
Peru 93.6 0.930 0.030 8.723
Trinidad and
Tobago 165.3 0.990 0.992 25.880
Venezuela 2,854.8 79.729 0.961 151.395
Other 46.5 0.790 0.039 3.465
Central & South America 7,019.8 103.364 4.540 250.729
Denmark 3914 1.328 0.333 2.786
France 7.7 0.158 0.049 0.378
Germany 167.4 0.367 0.726 9.076
Italy 1451 0.622 0.458 8.000
Netherlands 95.8 0.106 3.036 62.000
Norway 3,196.6 7.705 2.948 84.260
Romania 130.9 0.956 0.417 3.550
United Kingdom 2,074.8 4.029 3.389 18.750
Other Countries 295.1 1.109 0.533 11.945
Europe 6,574.8 16.380 11.890 200.745
Azerbaijan 316.8 7.000 0177 30.000
Kazakhstan 1,223.4 9.000 0.724 65.000
Russia 9,273.7 60.000 22.386 1,680.000
Turkmenistan 213.7 0.546 2.068 71.000
Ukraine 85.1 0.395 0.678 39.600
Uzbekistan 142.0 0.594 2.114 66.200
Other Countries 57.3 0.297 0.010 0.800
Eurasia 11,3121 77.832 28.157 1,952.600

" Penn Well Corporation, Oil & Gas Journal, Vol. 103,No. 47 (Decenber 19, 2005). Oil includes
crudeoil andcondensate.
18 penn Well Corporation, Oil & Gas Journal, Vol. 103,No. 47 (Decenber19,2005). Oil includes
crudeoil andcondensate



18

Table 3: Petroleum and Natural Gas Reserves (cont)

Petroleum Natural Gas

Production Proven Production Proven

Thousands Reserves Trillion Reserves

Barrel/day Billion Barrels Cubic Feet Trillion Cu Ft
Region/Country 2004 (2006 estimate) 2004 (2006 estimate)
Bahrain 50.0 0.125 0.344 3.250
Iran 4.101.7 132.460 2.963 971.150
Iraq 2,023.7 115.000 0.062 111.950
Kuwait 2,514.3 104.000 0.343 56.015
Oman 754.2 5.506 0.607 29.280
Qatar 1,043.5 15.207 1.383 910.520
Saudi Arabia 10,492.6 266.810 2.319 241.840
Syria 451.0 2.500 0.251 8.500
United Arab Emirates 2,760.1 97.800 1.635 214.400
Yemen 4251 4.000 0.000 16.900
Other Countries 2.9 0.000 0.039 1.600
Middle East 24,618.9 743.408 9.946 2,565.405
Algeria 1,966.8 11.350 2.830 160.505
Angola 1,051.5 5.412 0.026 1.620
Chad 170.6 1.500 0.000 0.000
Congo (Brazzaville) 235.2 1.506 0.000 3.200
Cote d'lvoire (Ivory Coast) 35.9 0.100 0.046 1.000
Egypt 702.7 3.700 1.150 58.500
Equatorial Guinea 371.7 0.012 0.004 1.300
Gabon 238.8 2.499 0.004 1.200
Ghana 7.5 0.017 0.000 0.840
Libya 1,582.6 39.126 0.285 52.650
Nigeria 2,332.6 35.876 0.770 184.660
South Africa 229.9 0.016 0.079 0.001
Sudan 344.7 0.563 0.000 3.000
Tunisia 81.5 0.308 0.085 2.750
Other Countries 91.1 0.597 0.006 14.615
Africa 9,442.9 102.581 5.284 485.841
Australia 557.6 1.437 1.308 27.640
Brunei 204.6 1.350 0.406 13.800
Burma 20.7 0.050 0.360 10.000
China 3,635.4 18.250 1.440 53.325
India 844.4 5.848 0.996 38.880
Indonesia 1,181.0 4.301 2.663 97.786
Japan 120.6 0.059 0.104 1.400
Malaysia 861.2 3.000 2.205 75.000
New Zealand 27.9 0.053 0.154 0.900
Pakistan 66.4 0.289 0.968 28.153
Papua New Guinea 45.6 0.240 0.005 12.200
Philippines 25.3 0.139 0.102 3.960
Thailand 257.7 0.291 0.790 14.754
Vietnam 403.3 0.600 0.106 6.800
Other Countries 83.1 0.030 0.493 7.047
Asia & Oceania 8,334.7 35.936 12.099 391.645

World Total 83,004.7 1,292.547 98.620 6,112.040
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Table 4: Price of Imported Oil in the U.S.A."
(Nominal US$ and Real US$ of 2005)

Year Qil Price US$ Year Oil Price US$
Current | Constant Current | Constant
(2005) (2005)
1968 2.90 13.05 1990 21.78 29.91
1969 2.80 12.01 1991 18.70 24 .83
1970 2.96 12.06 1992 18.20 23.63
1971 3.17 12.29 1993 16.14 18.23
1972 3.22 11.97 1994 15.51 19.27
1973 4.08 14.37 1995 17.14 20.87
1974 12.52 40.43 1996 20.64 24.66
1975 13.93 41.11 1997 18.53 21.78
1976 13.48 37.61 1998 12.04 14.00
1977 14.53 38.12 1999 17.26 19.78
1978 14.57 35.71 2000 27.70 31.06
1979 21.67 49.05 2001 22.00 24.09
1980 33.89 70.33 2002 23.71 25.52
1981 37.05 70.28 2003 27.71 29.24
1982 33.55 59.99 2004 35.90 36.91
1983 29.30 50.39 2005 48.85 48.85
1984 28.88 47.87
1985 26.99 43.42
1986 14.00 22.04
1987 18.13 27.78
1988 14.56 21.58
1989 18.08 25.82

International Oil Prices in the U.S.A.

80.00
E 70.00
+ & 60.00 -
cw
O o 50.00 -
O [
T "2 40.00 |
g 8 30.00
28 2000 |
=
(&) 10.00

0.00

Years 1968 to 2005

19 Source: Energy Information Administration / Annual Energy Review 2005
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Table 5: Natural Gas Consumption
(Trillion Cubic Feet)

Country Actual Projected”
Annual Annual
1990 2003 Growth 2030 Growth
OECD Countries
OECD North America 22.5 27.4 1.5% 36.6 1.1%
USA 19.2 22.3 1.2% 26.9 0.7%
Other 3.3 5.1 3.4% 9.7 2.4%
OECD Europe 11.6 17.8 3.3% 30.8 2.1%
OECD Asia 2.8 5.0 4.6% 6.8 1.1%
Japan 1.9 3.1 3.8% 3.8 0.8%
Other 0.9 1.9 5.9% 3.0 1.7%
TOTAL OECD 36.8 50.2 2.4% 74.2 1.5%
Non-OECD Countries
Europe & Eurasia 26.7 23.6 -0.9% 40.5 2.0%
Russia 17.3 15.3 -0.9% 23.6 1.6%
Other 9.5 8.3 -1.0% 16.9 2.7%
Asia 2.9 7.5 7.6% 28.8 5.1%
China 0.5 1.2 7.0% 7.0 6.7%
India 0.4 1.0 7.3% 4.5 5.7%
Other 2.0 5.4 7.9% 17.3 4.4%
Middle-East 3.6 7.9 6.2% 19.6 3.4%
Africa 1.4 2.6 4.9% 8.1 4.3%
Central & South America 2.0 3.8 5.1% 10.8 3.9%
Brazil 0.1 0.5 13.2% 1.7 4.6%
Other 1.9 3.3 4.3% 9.1 3.8%
Total Non-OECD 36.5 45.3 1.7% 107.8 3.3%
| TOTAL WORLD 734] 955| 20%| 1820] 2.4% |

20 source of projection: EIA Plnternational Energy Outlook -- 2006
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Table 6: Coal Consumption
(Million Short Tons)

Country Actual Projected”’
Annual Annual
1990 2003 Growth 2030 Growth
OECD Countries

OECD North America 972.0 | 1,185.0 1.5% | 1,948.0 1.9%
USA 904.0 | 1,095.0 1.5% | 1,784.0 1.8%
Other 68.0 89.0 2.1% 163.0 2.3%
OECD Europe 1,298.0 887.0 -2.9% 928.0 0.2%
OECD Asia 280.0 404.0 2.9% 560.0 1.2%
Japan 126.0 176.0 2.6% 169.0 -0.2%
Other 154.0 228.0 3.1% 391.0 2.0%
TOTAL OECD 2,551.0 | 2,476.0 -0.2% | 3,436.0 1.2%

Non-OECD Countries
Europe & Eurasia 1,028.0 543.0 -4.8% 856.0 1.7%
Russia 447.0 251.0 -4.3% 382.0 1.6%
Other 581.0 292.0 -5.2% 474.0 1.8%
Asia 1,507.0 | 2,168.0 2.8% | 5,855.0 3.7%
China 1,124.0 | 1,531.0 24% | 4,645.0 4.2%
India 256.0 431.0 4.1% 887.0 2.7%
Other 127.0 206.0 3.8% 323.0 1.7%
Middle-East 6.0 16.0 7.8% 19.0 0.6%
Africa 152.0 203.0 2.3% 320.0 1.7%
Central & South America 27.0 35.0 2.0% 74.0 2.8%
Brazil 17.0 24.0 2.7% 46.0 2.4%
Other 10.0 11.0 0.7% 28.0 3.5%
Total Non-OECD 2,718.0 | 2,964.0 0.7% | 7,125.0 3.3%
| TOTAL WORLD | 5269.0 | 54400 | 0.2% | 10,561.0 2.5%

2L Source of projection: EIA Plnternational Energy Outlook -- 2006
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Table 7: Electricity Consumption

(Billion Kilowatt-hours)

Country Actual Projected
Annual Annual
1990 2003 Growth 2030 Growth
OECD Countries
OECD North America 3,379.0 | 4,384.0 2.0% | 6,969.0 1.7%
USA 2,837.0 | 3,669.0 2.0% | 5,619.0 1.6%
Other 542.0 715.0 2.2% | 1,350.0 2.4%
OECD Europe 2,355.0 | 2,965.0 1.8% | 4,107.0 1.2%
OECD Asia 1,024.0 | 1,487.0 29% | 2,132.0 1.3%
Japan 764.0 946.0 1.7% | 1,151.0 0.7%
Other 259.0 541.0 5.8% 981.0 2.2%
TOTAL OECD 6,758.0 | 8,836.0 2.1% | 13,208.0 1.5%
Non-OECD Countries
Europe & Eurasia 1,672.0 | 1,350.0 -1.6% | 2,850.0 2.8%
Russia 955.0 812.0 -1.2% | 1,641.0 2.6%
Other 717.0 539.0 -2.2% | 1,208.0 3.0%
Asia 1,150.0 | 2,917.0 7.4% | 10,027.0 4.7%
China 551.0| 1,671.0 89% | 5,971.0 4.8%
India 257.0 519.0 56% | 1,730.0 4.6%
Other 342.0 726.0 6.0% | 2,326.0 4.4%
Middle-East 214.0 471.0 6.3% | 1,034.0 3.0%
Africa 286.0 436.0 3.3% 951.0 2.9%
Central & South America 463.0 772.0 4.0% | 2,047.0 3.7%
Brazil 229.0 371.0 3.8% 871.0 3.2%
Other 234.0 400.0 4.2% | 1,176.0 4.1%
Total Non-OECD 3,785.0 | 5,944.0 3.5% | 16,908.0 3.9%

| TOTAL WORLD

| 10,543.0 | 14,781.0 |

2.6% | 30,116.0 |

2.7%
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Table 8: Power Generation by Type in 2003

(Billion Kilowatt-hours)

Geothermal
Solar, Wind
Conventional Wood
Region/Country Thermal | Hydroelectric | Nuclear and Waste Total
Canada 154.55 334.18 71.15 9.53 569.41
United States 2,758.65 275.81 763.73 93.53 3,891.72
Other Countries 169.68 19.68 9.98 8.34 206.72
North America 3,082.89 629.67 844.85 111.40 4,668.81
% distribution by type 66.0% 13.5% 18.1% 2.4% 100.0%
Argentina 46.57 33.50 7.03 1.08 88.18
Brazil 26.68 302.56 13.40 15.97 358.61
Venezuela 29.34 60.03 0 0 89.37
Other Countries 127.59 164.20 0 7.06 205.79
Central & South
America 230.18 560.29 20.43 2410 835.00
% distribution by type 27.6% 67.1% 2.4% 2.9% 100.0%
France 52.23 58.57 419.02 5.64 535.45
Germany 354.78 19.07 156.81 30.92 561.57
United Kingdom 278.21 3.20 84.25 7.61 373.26
Other Countries 1,097.77 427.25 296.92 69.34 1,891.27
Europe 1,782.98 508.09 957.00 113.49 3,361.56
% distribution by type 53.0% 15.1% 28.5% 3.4% 100.0%
Russia 569.72 156.14 141.17 2.04 869.07
Other Countries 249.29 66.62 93.23 0.10 409.24
Eurasia 819.00 222.76 234.40 214 1,278.30
% distribution by type 64.1% 17.4% 18.3% 0.2% 100.0%
Middle East 511.27 15.09 0.00 0.01 526.37
% distribution by type 97.1% 2.9% 0.0% 0.0% 100.0%
South Africa 202.24 0.78 12.66 0.25 215.93
Other Countries 179.74 81.88 0.00 1.28 175.81
Africa 381.98 82.65 12.66 1.52 478.81
% distribution by type 79.8% 17.3% 2.6% 0.3% 100.0%
China 1,484.23 278.52 41.66 2.35 1,806.76
India 502.60 74.59 16.37 5.19 598.75
Japan 640.17 93.66 228.01 20.92 982.76
Other Countries 1,095.28 163.88 162.37 31.50 1,453.02
Asia & Oceania 3,630.61 601.65 448.41 53.99 4,734.65
% distribution by type 76.7% 12.7% 9.5% 1.1% 100.0%
World Total 10,438.90 2,620.20 2,517.76 306.66 15,883.52
% distribution by type 65.7% 16.5% 15.9% 1.9% 100.0%
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FIGURE 9

Energy Intensity by Region

Energy Intensity

(Thousand BTU per 2,000 US$ of GDP)
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The Emerging Markets Forum is a not-for-profit initiative
that brings together high level government and corporate
leaders from around the world for dialogue on the key eco-
nomic, financial and social issues facing emerging market
countries — a dialogue that concludes with consensus and
commitment to actionable outcomes.

The Forum is focused on some 50 emerging markets
economies in Asia, Europe, Latin America, Middle East and
Africa that share prospects of superior economic perform-
ance, already have or seek to create a conducive business
environment and are of near term interest to private inves-
tors, both domestic and international.

The dialogue at the EMF Global and Regional Meetings is
based on a Series of papers written by world-renowned
authorities exclusively for these meetings.

For more information about the Emerging Markets Forum,
please visit our website,

http://www.emergingmarketsforum.org

or email us,
info@emergingmarketsforum.org

The Watergate Office Building, 2600 Virginia Avenue, N.W., Suite 201
Washington, DC 20037, USA Tel: (1) 202 393 6663 Fax: (1) 202 393 6556
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