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Preview of presentation

* A brief introduction to renewable energy
technology and policy

*Exploring the “best” policy mechanisms for
renewable energy and energy efficiency

» Exploring the best mechanisms for Asian
electricity markets




» Defining renewable electricity and energy
efficiency:







Overview of Eight Renewable Energy Policy Mechanisms

Mechanism
Renewable Portfolio Standards

Advantages
Diversifies investment risk
Creates continuous pressure for lo
electricity prices
Minimizes government intervention
Provides flexibility when coupled wit
a renewable energy credit markef

Disadvantages

Will not initially support higher cost
renewable energy

Does not support offrid systems

Renewable energy credit prices will
fluctuate and diminish in price

Green Power Programs

Allows consumers in areas without
plentiful renewable resources to
support them

Does not impose the cost of renewa|
energy on those that do not wish
pay for it

\oluntary nature means no guarantee
that new projects get built

Does not uniformly promote renewabl
energy projects

Inflated costs of renewable energy ma
create little incentive to improve
efficiency among providers

Research & Development

Easily controlled by government
Provides support to specific
technologies

Concentrates investment risk with no
guarantee of success

At risk to declining public and private
budgets

System Benefit Funds

Socializes the cost of renewable

Narrow geographic focus

energy Modest funding
Can be used to promote other policy  Regulatory uncertainty
goals
Mechanism Advantages Disadvantages

Investment Tax Credit

Directly promotes R&D
Distributes risk to private companies

Can send false price signals

Concentrates wealth in investors, not
consumers

Can inflate vendor prices

May have no effect on behavior

Production Tax Credit

Wide in scope
Socializes the costs of renewable
energy

Can be insufficient to attract new
investment

Significant budget must be available

Must be known by producers

Producers must have significant incor|
stream

Exclusionary to individuals and small
firms

Tendering System

Government can control level of
renewable penetration

Provides an incentive to keep costs
low

Distributes savings onto consumers

Fixed price distorts the market

Reduces investor margins and can hy
R&D

Tends to hurt domestic manufacturing
as investors seek least cost
international suppliers

FeedIn Tariffs

Provides stable investment stream t
developers

Suppliers receive payments
immediately

Puts pressure on lower equipment
prices

More consistent than many unclear
RPS

Little incentive may exist to drive
electricity rates down or to innovatg
without degression

Initially inflates the cost of electricity
until significant amounts of
renewable energy are deployed




181 research interviews, 93 institutions, 13 countries

“What can be done to
overcome the impediments
facing renewable energy and
energy efficiency?”

sInvestor owned electric utilities, independent power
providers, energy trading firms, and rural electric
cooperatives

*Regulatory agencies at the state and federal level,
including public utility commissions

*Energy systems manufacturers

Electricity interest groups, industry sponsored institutes,
consultants, lobbyists, and nonprofit organizations
*Research institutes, including universities and national
laboratories

«Consumers and consumer advocates.




Mechanism Number of Supporters % Overall Support

Eliminate subsidies 131 72
Create accurate electricity prices and encourage feedback 110 61
50
Pass a national feed-in tariff 90
Enact a systems benefit charge (to fund energy efficiency) 50 28
Enact a systems benefit charge (to educate the public and 47 26
disseminate information)
Enact a systems benefit charge (to assist low-income families) 46 25
Strengthen appliance standards / product labeling 35 19
Increase funding for energy R&D 34 19
Offer low-interest loans and/or government financing 33 18
Implement stricter building codes il 17
Pass a renewable portfolio standard 25 14
Interconnection standards 24 13
Green power programs 23 13
Offer rebates and/or free energy-efficient equipment 22 12
Extend and bolster tax credits 22 12
Net metering 21 12
Unbundling of generation, transmission, and distribution 20 11
Streamlined permitting and siting 18 10
Offer workshops and training seminars 11 6
Government sponsored energy audits 10 6
Energy-efficient mortgages 9 5
Energy efficiency portfolio standards 9 5
Government procurement 4 2
Create and fund an Advanced Research Projects Agency-Energy 2 1

Force building managers to disclose energy use 2
Provide leases on government land 1
Prohibit master-metering in apartment complexes 1 <1
Ban incandescent light bulbs 1
Coal moratorium 1

Public policy mechanisms
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Public policy mechanisms: eliminate subsidies

8 End-use energy efficiency has received $1 in subsidies for every $35 spend on
oil, gas, and coal subsidies granted between 1943 and 1998

8 From 2002 to 2007, nuclear power received half of all OECD subsidies, fossil
fuels 27 percent, renewable energy 12 percent

§ Limited liability for nuclear accidents estimated at more than all energy R&D
expenditures

8 Nuclear power development received subsidies worth $15.30 per kWh between
1947 and 1961, which compares with subsidies worth only $7.19 per kwWh for
solar and 46 cents per kWh for wind between 1975 and 1989

U.S. Department of Energy
Budget Expenditures on R&D,
1947 to 1997

Public policy mechanisms: eliminate subsidies
Global energy R&D expenditures, 1974—-2007 (millions of US Dollars)




Public policy mechanisms: eliminate subsidies

Levelized Cost of Electricity (LCOE) for Renewable
Power Technologies, Without Subsidies

Technology Nominal LCOE ($2007
U.S. ¢/kWh)
Hydroelectric 3to 7 ¢/kWh
Geothermal 410 7 ¢/kWh
Wind 5to 12 ¢/kWh
Bioelectric 510 12 ¢/kWh
Solar Thermal 12 to 18 ¢/kWh
Solar PV 20 to 80 ¢/kWh

Public policy mechanisms: change prices by abolishing
rate caps

Average Prices that Utilities Paid for Power on the California

Power Exchange’s Day Ahead Auctions, April 1998 to December
2000 (in dollars per MWh)

Rate cap




Public policy mechanisms: change prices by eliminating
declining block rate pricing

2007 average residential price: 12.9 cents/kWh

2007 average industrial price: 7.6 cents/kWh

Public policy mechanisms: change prices by reflecting
time of use

Weekly Load Profile for a Typical Electric Utility




Public policy mechanisms: change prices by
internalizing externalities

Public policy mechanisms: pass national feed-in tariffs

FITs = guaranteed, fixed price for
renewable energy, often for 20 years,
with any increased costs spread
across all consumers as a whole. FITs
can differ greatly:

« differentiate by technology

* provision of grid access

« differentiate by size or application

« differentiate by resource or site

« differ by length of payments

* provide for periodic review

* provide for balancing accounts to
spread program cost

« differ by target size or quota

« differ by level of degression




Public policy mechanisms: pass national feed-in tariffs

Public policy mechanisms: pass national feed-in tariffs

Development of the German wind market




Public policy mechanisms: pass national feed-in tariffs

German jobs in the renewable energy sector

Public policy mechanisms: pass national feed-in tariffs

FIT net costs/benefits in Germany:




Public policy mechanisms: pass national feed-in tariffs

FIT net costs/benefits in Spain (wind only):

Public policy mechanisms: protect the poor




Public policy mechanisms: fund energy efficiency
Energy sources in the United States, 1850 to 2002

Public policy mechanisms: educate the public
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Research Interviews by Institution (n=90)

Electricity Suppliers

Regulatory Agencies Manufacturers Research Institutes

Financial Institutions

Other Organizations




14

12

10

Research Interviews by Country (n=90)




Most Preferred Policy Mechanism Selected by Participants
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