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How to Categorize Issues

Developed/Developing
North America/Europe/Asia

Stages of Environmental Regulation
Strength of Economy

Regulated Generation/Competitive Power
Markets




Primary Barriers

Incremental Cost of Advanced Technology
Uncertainty of Cost Recovery

Regulatory Uncertainty
Lack of Credit Worthiness

Technical Capabilities




Investment Requirements in
Developing Countries

e $6 trillion (US) needed — 2001 — 2030
* More than the past 3 decades.

* Most difficult for electricity in developing
countries.

« $600 billion to provide universal access.




How Much Money Is This?...

US spending on healthcare — 2003 $1.7 trillion.
Uncollected U.S. federal taxes $250 billion
Proposed EC 2013 budget $181 billion

Annual revenue for Coke $20 billion

Estimated costs of US energy bill $14 — 31 Billion
US chicken exports $1.5 billion

Michael Jackson personal debt $270 million




Literature reviews indicate that while

availability of financing is noted as a
barrier, rarely isthe incremental
capital cost of advanced technology
singled out as a key issue.




In |PCC Report, section labeled Barriersto
Technology Transfer Between Countries, “ The

capital costs of ESTs (Environmentally Sound
Technologies) are generally higher than those
of conventional technologies.”

[Only reference to capital cost in entire section.]




Most Explanations “ Missthe Boat” of
Focusing on Higher Capital Costs for
Advanced Technology

Developing Countries Need.:
 Capacity building

Investment-friendly environments, socially and
environmentally responsible

Technological leap-frogging
Education and training
Focus on local conditions




M acro-Economic Parameters

Market Reform/Regulation

Commercialization == Possible Privatization
Encouraging Foreign/Private Investment

Rule of Law/Property Rights/Contract Sanctity
Institutional Structures

Capacity Development




None of these overcome higher capital

costs of advanced technologies.




United States = |IGCC

* Risk aversion/mitigation

* New Generation
— Regulated
— Unregulated

 Varying risks by jurisdiction




Risk Factors In
International Investments

Financial Political Reliability*®
Credit Regulatory Weather
Interest Security
Exchange Rate Market Behavior

Plant Outage

Transmission

Inflation Constraints
Price Uncertainty

Environmental
Allowances

Fuel
Operational

Technology




Risk Reduction In
Power Markets

Vastly different due to the nature of the
commodity

Lack of storage

Little international trade

Limited transportation mechanisms
Uneven regulation

Political sensitivities




Risks Assoclated with US IGCC
Deployment

 Financial: Interest & Inflation — Cost
Recovery

 Political: Regulatory Uncertainty

 Reliability Risk: Technology; Operational;
Plant Outage




Financial Instruments

Loan guarantees or direct loans
Tax exemptions/credits

Direct subsidies 1.e., construction and/or
production

Emission credits

Export credit insurance
Ameliorate risk — political/credit
Sovereign guarantees

Capital cost buy-down




New Market Players

Investment funds, 1.e., Goldman Sachs, etc.

Hedge funds/Pension funds

Non-utility corporations, i.e., Berkshire
Hathaway

Insurers, 1.e., American General Insurance

Unlikely to take technology risk




US Solution

« Up front state level regulatory guarantee
that “regulated” utility can rate base IGCC.

e Predetermination of “used & useful’” and
“management prudence.”

* Financial hedging of associated risk.




Developing Country Solution

« \World Bank/IMF Fund similar to “Global
Environmental Facility,” specifically for
|GCC to buy down incremental cost of
advanced technology.

o |Institutional/individual capacity
development/training to operate plants.




Conclusion

* Need new models of trade assistance;
development assistance Is needed to:

- Clean Energy Technology Export Initiative
- Commission on Sustainable Development
- Global Development Bonds

- Upfront guarantees of cost recovery for regulated
markets.
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