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Richer countries consume more
energy per capita

Correlation = 0.78 (2000)
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But, they use energy less

Intensely!
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Energy-Economy Relationship

YEAR Energy Electricity
2000 GDP per Energy Electricity Intensity Intensity
capita cons. per cons. per (Btus per (kWh per
(1995 capita capita 1995 dollar | 1995 dollar
dollars) (Btus) (kWh) of GDP) of GDP)
L1(60) 449 11,000 350 108,982 3.73
LMI(49) | 1,733 | 48,000 1,490 36,469 1.08
UMI(29) | 4,736 90,000 2,990 20,086 0.59
HI (46) 23,396 | 282,000 | 8,060 15,087 0.37
Source: EIA web site, http://www.eia.doe.gov/emeu/international/total.html
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Average Percentage Change between

1980 and 2002

Energy | Elect.
GDP cons. cons.
Energy Elect. per per per Energy Elect.
GDP cons. cons. capita capita | capita | intensity | intensity
LI 122% | 484% | 252% | 29% | 250% | 103% | 98% 714%
LMI 113% | 226% | 321% | 44% 98% | 164% | 49% 97%
UMI 118% | 163% | 289% | 50% 82% | 163% | 38% 129%
H 104% | 115% | 192% | 60% 61% | 111% 1% 46%

Source: EIA web site.
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$16 trillion of energy investment
2001-2030

Power
E&D generation
Refining | Electricity
g 60°L T&D
Other
E&D Gas 19%
Mining
LNG Chain -
T&D and -
Storage Shipping
Source: IEA World Energy Investment Outlook 2003 and ports
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Hectricity Investment Indicators
Hectrification
Peoplewithout | 2001-2030

Uban | Rurd Totd access Investment
North Africa P | PP | V3% | Billio
Qb-SHaa 513% | 75% | 26% | 50nilion
Africa 631% | 169 | 343% $609 hillion
Sath Asia 682% | 301% | 408% | 80Lnillion $733 hillion
Latin America BPo | 5150 | 6600 56 million $744 hllion
East AdalChina BF% | 8LOW | B8P | Alnilior | ®712hllion
Mdde East BF | 766% | 9.1% $53 hillion
Developing Countries &% | 511% | 64.2%
World A% | 6P | 728% | 16B5million | $,106hillion
Source: The |EA, Warld Energy Quilook 2002 and World Energy Investment Cutlook 2003
" indudes parts of Mddle East
%18 nillionin Chira
*$1,.913 hillionis for Chiradone
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Investment Requirements in the Oil Sector ($ billion)
2001-2010 2011-2020 2021-2030

Exploration & $689 $740 $793
Development

Unconventional Oll 49 60 96
Refining 122 143 147
Tankers 37 79 76
Pipelines 20 23 23
TOTAL $917 $1,045 $1,135

Source: International Energy Agency
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Where are the funds?

* It does not seem likely for public funds and
Inefficient state enterprises to provide this
level of investment.

* Nor is it possible to count on development
assistance.

 Private investment needs to be attracted back
Into developing countries and in significantly
arger quantities.

* The governments need to offer commercial
frameworks conducive to private participation
In the electricity sector.
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Upstream Country Frameworks and

Risk/Reserve Position
(An Inverse Relationship for Private Investment)

Favorable Worldwide
: : risk capital
A N_on-a_ttalnment area of «equilibrium?:
U.S: GOM Deep high risk/reserve Capital will flow
it to high
= Canaca Norway ?aovsc;ig)bnleanglicies ”Sk/go”cy
Government Angola. P ' constrained
Policies Colombia locations but
: Brazil .. only with
(CommerCIal ..‘-...China Venezuela substantial risk
Frameworks) | e premiums
ndia e FSU
Mexico e Sauci-Arabia

» Favorable
Risk/Reserve Position

Source: Michot Foss, et. al., 1999. Approximation, only.
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How 24 FISCAL SYSTEMS COMPARE UniSCOUNTED GCOVERNMENT TAKE IN 50 SELECTED FISCAL SYSTEME
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Sources: Governments cut takes to compete as world acreage demand falls, Oil & Gas Journal, April 24, 1995 & Government
takes decline as nations diversify terms to attract investment, Oil & Gas Journal, May 26, 1997 by Pedro Van Meurs.
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Gas/Power “Marketization”

Increasing Private Control = Decreasing Government Role

Phases of Development
e Privatization: Increasing private ownership

* Liberalization: Relaxation of newly privatized or strong state
controlled sectors, decontrol of pricing/planning

« Commercialization: Delegate management, face competition

 Regulation: Establish legislation, identify regulatory function,
establish regulatory rules and procedures (“regulatory
technology”)

 Deregulation/Re-regulation: Reduce or alter regulatory role,
change regulatory framework to increase competition

* Full Deregulation: Complete removal of government control
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Sources of Uncertainty

Region or Country Issues

Canada Monopoly Crown corporations for electricity, cost of
electricity restructuring, market design, regulatory
coordination (provincial, federal); Ontario roll back

U.S. Costs of electricity restructuring, market design, regulatory
coordination (state, federal)

Mexico and Latin Role of national energy companies; independence of

America regulators, market depth; northern Andes political risk

Western Europe Monopolies (non-UK), market design, regulatory authority,
role of ECJ

Central, Eastern Market design, monopolies, market depth, economic risk,

Europe EU expansion

CIS Market facilitation, national energy companies, market

depth, economic and political risk — Russian influence

*Denotes specific IELE white papers, publications, commentary
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Sources of Uncertainty

Region or Country Issues

Middle East Market facilitation for downstream infrastructure investment,
economic and political risk — regime stability

South Africa Market design, natural gas entry, regulatory authority,
market depth; political stability

India Market facilitation, economic and political risk (role of state
electricity boards), market depth

China Market facilitation, national energy companies, economic
and political risk — Central and NE Asia

Japan Market facilitation, monopolies, regulatory authority, regional
cooperation and coordination

Australia Market design, regulatory coordination across jurisdictions

(state, federal)
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World Trends: Reality Check

Results from the World Bank survey of
power industry investors, 2003

« Half of the investors (~50 companies) are less
Interested In developing country power sectors as
compared to the 1990s

« Several priorities for governments:

— Ensure adequate cash flow (adequate tariff levels and
collection)

— Maintain stability and enforceability of laws and contracts

— Improve responsiveness to investors’ needs

— Minimize government interference (with operations and
management in particular)
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Private Investment in Developing
Country Power Sectors

b
I

; . .
Eém e About $200 billion
0O afr .
g7 were invested,
25 oo mostly in East Asia
&5 | and Latin America
E% . Still significantly less
gde than the investment
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Source: World Bank, Private Participafion in
Infrastructure (FPI) Project Database
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Critical
Minor Major "Deal-Break:

Legal framework defining the rights

and obligations of private investors 3.57

Consumer payment discipline and enforcement

Availability of credit enhancement or guarantee from
Govemment and/or multilateral agency 3.11

Independence of regulatory institution and processes
from arbitrary government interference

Administrative efficiency - lead time to 2.08
get necessary approvals and licenses .

Judicial independence - degree of perceived
independence from government influence

Tenure and stability of elected officials in political process 2.85

Regulations that clearly define and allow
exit for investors in infrastructure

Investment grade credit rati 283
for long-term forex deb
Megative perceptions and resistance to
private investment amongst members of
civil society (trade unions, press, NGOs)

Sector in transition to a competitive market structure 268

Country ranking in Transparency International’s
Corruption Perception Index

Cost and available tenors to borow
in domestic banking market 2.49

Reliance on a competitive bidding process

to select project investor/purchaser

Ability to vertically integrate with other segments

of the energy chain (upstream generation or downstream
istribution; gas supplies; power exporis; etc)
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What Accounts for Best Projects

1. adequacy of retail prices and collection discipline
to meet cash flow needs,

2. ability to exercise effective operational and
management control of the project,

3. government meeting all commitments of state-
enterprise performance and exchange
conversion,

4. enforcement of laws and contracts (e.g.,
disconnections, payment by counter-parties,
etc.),

availability of limited recourse financing,

non-arbitrary adjudication of tariff adjustments
and dispute resolution,

o o
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What Accounts for Best Projects

/. no oversupply or capacity utilization problems
(demand growth as projected),

8. sustained regulatory commitment through long-
term contract,

9. responsiveness of government to investor needs
and timeframes,

10. existence of a competitive selection process,

11. presence of government guarantee of state-
enterprise performance and revenue sufficiency,
and

12. public-private partnership.
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Delayed Execution Erodes Value

Erosion of Project Value through Delayed Execution
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Economic Literature on Institutions

..countries with better institutions, such as
secure property rights and non-corrupt
governments, invest more in physical and
human capital, use these factors more
efficiently and achieve a higher level of

Income...

Structure and Change in Economic History, by Douglas North (1981)
“Economic Performance through Time,” AER by Douglas North (1994)

“Why do some countries produce so much more output per worker than others?”
QJE by Robert Hall & Charles Jones (1999)

“The colonial origins of comparative development: an empirical investigation”
AER by Acemoglu, Johnson & Robinson (2001)

“Reversal of fortune: geography and institutions in the making of the modern
world income distribution” QJE by Acemoglu, Johnson & Robinson (2002)
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Foreign Investment and Institutions

o Kalemli-Ozcan, Alfaro & Volosovych
(2003) finds that “institutional quality Is
the most important variable explaining
the Lucas Paradox...variables such as
government stability, bureaucratic
guality, non-corruption and law & order
play a particularly important role Iin
explaining the lack of flows to poor
countries.”
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Kalemli-Ozcan, Alfaro & Volosovych (2003)

* Regression of Net Inflows of Capital per
capita on
— Capital Stock per capita
— Human Capital
— Institutional Quality
— Distantness
— Inflation Volatility
— Capital Controls

 Robustness is checked by including variables
such as Removal of Capital Controls,
Corporate Taxes, Government Infrastructure,
Capitalization, etc.
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Our Goal

* To replace Net Inflows of Capital per
capita with Energy Investment per
capita (or sector-specific: oil & gas
upstream versus electricity)

 To add energy sector specific
Institutional variables such as the quality

of regulatory agency (based on previous
research at IELE)
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Data Challenge

* Energy-specific cross sectional
Investment data is not easy to find

 We will try to use data from the World

Bank’s Private Participation Iin
Infrastructure Project Database (only

electricity)
* Any other data sources?
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