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Increase in World Energy Production and
Consumption
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Almost all theincreasein production occursoutside the
OECD, compared with 60% in 1971-2000




Share of Chinain World I ncremental
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China will account for 20% of world incremental energy demand

A and for half of theincreasein coal use over the next three decades



World Energy I nvestment

2001-2030
Total investment: 16 trillion dollars
Power
E&D generation
Refining Electricity 18D
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Production accountsfor the majority of investment in the
supply chain —except for eectricity



Energy I nvestment by Region
2001-2030

Total Investment: $16 Trillion
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Almost half global energy investment will be needed in
developing countries
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Energy Investment Sharein GDP
2001-2030
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The share of energy investment in the economy is much higher in
developing countries and the transition economiesthan in the OECD




Asia-Pacific Energy Investment by Fuel
2001-2030

Electricity
81%

Cumulative investment = $5.3 trillion

Electricity dominates energy investment —even more so if
Investmentsin fossil fuels chainsto supply power plantsareincluded




Asia-Pacific Energy Investment by

Country/Region
2001-2030

Cumulative investment = $5.3 trillion

China will account for a growing share of energy investment
during the projection period




Oil Investment in Asia-Pacific
2001-2030
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The upstream will absorb the largest share of total oil investment, but
It will eventually decline asthe limited oil reserves ar e exhausted




Refinery Sector Cumulative | nvestment
by Region
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Most refining investment will take place in developing Asia and
the Middle East, mainly for new refinery construction




China Oil Supply Outlook
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China’'soil importswill soar from lessthan 2 mb/d now to
almost 10 mb/d in 2030 — equal to over 80% of domestic demand




Gas Production and Imports
In Asia-Pacific
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Gas production in Asia-Pacific region will grow more strongly than demand,
so that net importsfrom outside the region will decline eventually




Gas I nvestment in Asia-Pacific
2001-2030

Exploration and
development
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Asia-Pacific region needsto invest around $470 billion in gas
sector, especially in Australia, Indonesia and Malaysia. Upstream
Investment will account for most of thisamount




Gas Supply in China
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Although China’s gas production will rise rapidly, demand will
beincreasingly met by imports




Coal Industry I nvestment
2001-2030
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Total investment: $ 398 billion

Almost all coal investment will be for mining —athird of it
In China alone




China Coal | nvestment
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China will need to invest morethan $4 billion per year toraise
productivity, improve safety & meet demand growth



Electricity Sector Investment by Region

2,500
2,000
v 1500
o]
o
©
5
= 1,000
O
N I I I
.- 1 1 11
ChinaDeveloping Latin  Africa Middle US and European OECD  Other Russia Rest of TE
Asia America East Canada Union Pacific OECD

Electricity investment needsisparticularly high in developing
Asia, asdeveloping Asia hasthe strongest demand in the world




Electricity Sector Investment in Japan
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|nvestment in Japan has plunged — largely as a result of slowing
demand growth




China Electricity I nvestment
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China’séelectricity investment needs will increase sharply in the
coming decades — especially for transmission & distribution




Return on Energy | nvestment
1993-2002
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Higher risk in non-OECD countries generally should suppose
higher return —but thishasnot been the case for electricity




Financing Energy Investment in Asia-Pacific

® Oil and gas. producer countries policies and decline
rates are key long-term uncertainties for upstream
Investment needs

® Coal: investment will depend on relative prices and
environmental policies

® Electricity and downstream gas.
B OECD countries—uncertainties about impact of market
reforms on investment
B Non-OECD countries—investment doubtsdueto
Inadequate local financial markets, limited accessto
Inter national capital and poor energy-sector gover nance




Financing Electricity Investment in
Developing Asia

® $4.3trillion needed in developing Asian countries
(2001-2030) — far morethan in past 3 decades

® Financing thiswill be challenging

® Realising thisinvestment will call for

B Morerigorous sector reforms— notably more cost-
reflective pricing and improved collection

B Morestable and predictable investment regimes

B Better corporate governance

B Development of domestic financial markets

B Stronger incentivesfor private and foreign investors



Asia-Pacific: Concluding Observations

® Morethan $5trillion of energy investment needed
In Asia-Pacific — mostly for electricity in
developing countries

® |mplicationsof market reformsand
environmental policies are main uncertainties for
OECD Pacific countries

® Financing electricity-sector investment is biggest
challenge for developing Asian countries



OECD Alternative Policy Scenario

® Modelspoliciescurrently under consideration in
OECD to cut greenhouse-gas emissions and save

ener gy

B |ncreased support to renewables

B |ncreased combined heat and power
B | mproved energy efficiency

® OECD primary energy useis 9% lower and emissions
16% lower in 2030

® Resultslargely from 11% drop in electricity demand
and switching from fossil fuelsto renewablesin
generation

® Major implications for amount of investment needed
and allocation of investment along supply chain




Broader Policy Implications:
“Wake-Up Call” for Governments

® |ncreasing emphasison creating right enabling
conditions—and lowering barriersto investment

® Lessdirect intervention aslender or owner

® Governments should monitor and assessthe need to
adjust regulatory reformsin network industries

® Policymakersneed to ensure basic principles of good
governance are applied and respected — including
cost-reflective pricing

® Fiscal and regulatory incentivesto develop advanced
technologies — carbon sequestration, hydrogen, fuel
cells, advanced nuclear reactors, etc. — could speed
their deployment and dramatically alter energy
Investment patternsand requirementsto 2030
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