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Executive Summary

As competition in the supply and delivery of electricity has been introduced in the United States,
states have sought to ensure the continuation of public benefits programs traditionally
administered or funded by electric utilities. Many states have built into their restructuring plans
methods of supporting renewable energy sources. One of the most popular policy mechanisms
for ensuring such continued support has been the system-benefits charge (SBC). This paper
discusses the status and performance of state renewable energy funds supported by system-
benefits charges.'

Overall Funding

Between 1998 and 2012, roughly $3.5 billion will be collected by the 14 states with renewable
energy funds that currently exist and are covered in this paper: California, Connecticut,
Delaware, Illinois, Massachusetts, Montana, New Jersey, New Mexico, New York, Ohio,
Oregon, Pennsylvania, Rhode Island, and Wisconsin.

At this level of capitalization, these funds collectively have the potential to provide significant
support for clean energy technologies over at least the next decade. California, whose fund will
collect at least $135 million per year through 2011, accounts for more than half of all funding.
Connecticut, Massachusetts, and New Jersey are the next largest funds, each collecting on
average between $20 to $30 million per year. The following graph depicts combined annual and
cumulative SBC funding for renewable energy over this period.
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" Though treated less systematically, we also discuss and address some of the renewable energy funds created
through utility settlements and other lump-sum transfers. We further note that our discussion excludes Arizona,
which will use SBC funds to help fund their renewables portfolio standard. System-benefits charges collected by the
publicly owned utilities in California are also excluded from our discussion.
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Eligibility and Administration

Wind and photovoltaic (PV) energy are eligible for support from virtually every fund.
Geothermal electricity is also eligible under many of the funds, but is frequently a strong target
for support only where economic resource potential exists in the West. Landfill gas has proven to
be moderately popular, especially in states that do not simultaneously have a renewable portfolio
standard (RPS) to support such near-market technologies. Fuel cells (using either renewable or
non-renewable fuels) have also been targeted by many funds, especially in states with limited
wind and solar resources and difficult project siting constraints, such as in the Northeast.
Biomass power production, with various restrictions, is eligible in most states, though only a few
funds have actually supported such projects thus far; hydropower has been treated similarly.
Finally, non-electrical renewable energy applications, such as geothermal heat pumps and
daylighting, have been targeted by some funds.

Administrative structures and responsibilities for the 14 SBC funds studied vary considerably
across states. Many of the funds are administered by state energy, commerce, or environmental
agencies. Other funds are administered by quasi-public business development organizations. Still
other funds are or will be managed by independent third party organizations or by the existing
electric utilities. Two states allow large customers to “self-direct” their SBC funds, if desired.

Program Status and Design

For the most part, states are still in the very early stages of obligating program funds. Eight states
— California, Connecticut, Illinois, New York, Montana, Pennsylvania, Rhode Island and
Wisconsin — have already spent funds on renewable energy projects and programs. Even among
these states, however, only a few years of experience is available.

States are adopting a wide array of approaches to distributing funds in support of eligible
resources. These approaches can be roughly categorized into one of three models:

* Investment Model — Using loans, near-equity and equity investments to support renewable
energy companies and projects. The Connecticut Clean Energy Fund epitomizes the
investment model.

* Project Development Model — Using financial incentives such as production incentives and
grants to directly subsidize and stimulate renewable energy project installation. California is
perhaps the best example of this approach.

* Industry and Infrastructure Development Model — Using business development grants,
marketing support programs, R&D grants, resource assessments, technical assistance,
education, and demonstration projects to build renewable energy industry infrastructure.
Wisconsin’s program is indicative of this approach.

Restricting our attention to only those eight states that have begun to distribute funds, the
following table summarizes the types of programs implemented thus far (programs that are
currently under development or expected soon are not covered in this table). As shown, perhaps
the most popular programmatic elements to date are financial incentives for large-scale
renewable generation projects, customer-sited distributed generation programs, and support for
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the renewable energy marketing (i.e., the “green” power market). Other investments undertaken
include project or company financing, detailed resource assessments, business development
grants, broad-based consumer education, and support for existing renewable energy projects.

Program Type CA CT IL MT NY PA RI WI
Financial Incentives for Large Scale Projects” o [ [ ) [ ) o ®
Distributed Generation Buy-Downs [ [ [ [
Distributed Generation Competitive Solicitations o [ [ [
Consumer Financing Programs { ° °
Project or Company Financing ° o

Detailed Resource Assessment [ [
Business Development Grants o [ [
Broad-Based Customer Education® [ [
Support for Renewable (“green”) Energy Marketing @ ° ° L

Support for Existing Projects [

Funding Results

Financial Incentives for Large Scale Projects: SBC funds have achieved perhaps their most
visible successes in funding large-scale renewable generation projects. Using a combination of
production incentives and grants, six states have funded (or obligated funds to) projects larger
than 1 MW, committing a combined $225 million that could ultimately result in more than 1,100
MW of new renewable capacity in the next few years, assuming that all funded projects come to
fruition. Normalizing all incentives to their 5-year production incentive equivalent (using a 10%
discount rate), incentive amounts have ranged from a low of 0.1 cents/kWh to a high of nearly 7
cents/kWh. Wind power has been a major beneficiary of these funds. The following table
summarizes these efforts, which are described in more detail in the body of the paper.

Form of Fund Discounted ¢/kWh
State Distribution Level of Funding Results’ Incentive over 5 Years
CA  5-yr. production incentive ~ $162 million 543 MW (assorted) 1.20
$40 million 471 MW (assorted) 0.59
IL grant $0.55 million 3 MW landfill gas 0.57
$1 million 3 MW hydro 1.86
$0.352 million 1.2 MW hydro 1.63
$0.55 million 15 MW landfill gas 0.11
MT  3-yr. production incentive  $1.5 million 3 MW wind 3.63
NY  grants with performance $9 million 51.5 MW wind 1.95
guarantees $4 million 6.6 MW wind 6.75
PA  grant/production incentive  $6 million 67 MW wind 1.00
RI refundable grant $0.15 million unclear MW wind unclear

2 Wisconsin’s DSARE program will fund large digester gas systems, but to date no projects have been funded.

® Other states have provided limited customer education (e.g., solar for schools curriculum), but only California and
Wisconsin have thus far devoted a significant amount of resources to customer education activities.

* These results are projected and are based on announced results of solicitations. Only a fraction of the projects
obligated funds are yet on line and some (perhaps many) may never come to fruition.



Distributed Generation Policies: Customer-sited distributed generation programs, including
buy-downs, competitive solicitations, and consumer financing programs, have been equally
popular among state funds, but in some states have perhaps met with less success thus far, at
least relative to initial expectations. This is perhaps due to a combination of factors including low
consumer awareness, low buy-down levels in some states, and the high up-front costs of PV and
other distributed technologies. These programs have thus far largely focused on PV, with lesser
emphasis on small-scale wind, fuel cells, and other technologies. In aggregate, approximately 7
MW of distributed generation capacity has been developed thus far or is likely to be installed
shortly under these programs. In response to the apparent under-performance of buy-down
programs, several states are exploring new options for stimulating demand for distributed
generation products.

Support for Renewable Energy Marketing: With the introduction of customer choice in
electricity markets, several SBC funds have also taken an interest in encouraging the
development of the competitive market for renewable energy sales to end-use customers. States
that offer direct support to this market are generally doing so with the goal of developing, over
time, a sustainable market for renewable energy that is not dependent on continued subsidization.
California, Pennsylvania, Connecticut, and Rhode Island have all made direct investments in this
customer-driven renewable energy market.

Other: Further details on the full range of programs states have established thus far may be
found in the body of the paper.

Observations and Lessons Learned

Because many of these efforts are so new, drawing firm conclusions from this early experience
would be premature. Nonetheless, we offer preliminary observations and lessons — divided into
administrative, programmatic, and strategic issues — that may assist state funds as they formulate
their administrative structures and program funding strategies. We summarize our findings in
the briefest possible manner in the text boxes below, and refer the reader to Section V of this
paper for further details and discussion.

Administrative Issues

*  While there may be theoretical or philosophical grounds to favor one administrative approach
over another, early evidence does not firmly establish any administrative structure as clearly
most effective.

e Ensuring that a fund administrator has access to adequate staffing with expertise commensurate
with the fund’s goals appears to be as or more important than the particular administrative
structure that is chosen.

e OQutside input, including partnering with local non-profits, consultants, or other state funds, may
be an effective way to augment staffing levels and expertise and may provide a fund with an
invaluable source of information.

e Aggressive outreach and marketing to both renewable energy businesses and customers are
critical to a fund’s success.




Programmatic Issues

We sub-divide these observations and lessons into the most popular programmatic activities to date:
funding for large-scale renewable energy projects, renewable energy marketing, customer-sited
distributed generation, and infrastructure-building activities.

Large Scale Renewable Energy Projects

e Competitive bidding, either through a formal auction or as a more open RFP, can lower project
costs and thereby enhance fund leverage.

* If competitive processes are adopted, steps should be considered to minimize speculative bidding:
a series of smaller auctions held at regular intervals, strict cancellation penalties, and increased
administrator discretion may be used to combat undesirable bidding strategies.

* Funding should foster an incentive to perform; production incentives are one way to accomplish
this, though a fund may increase its leverage by structuring a production incentive as an up-front
grant, to be “earned” over time.

Renewable Energy Marketing

e Customer incentives should be carefully tailored to minimize distortions and encourage a
sustainable market.

¢ Funds with an economic development slant may wish to provide direct support to renewable
energy marketers through business development grants or direct investment, as has occurred in
Pennsylvania and Connecticut.

« Non-residential renewable energy purchases can generate earned media exposure; funds may wish
to specifically target such customers.

o State funds may help reduce customer acquisition costs by using their neutral status to mount
education campaigns on customer choice generally and renewable power choice in particular.

Customer-Sited Distributed Generation Programs

e Buy-down levels generally need to be aggressive to encourage small PV system sales.

¢ Education, financing, and other market support activities may be critical to the success of these
programs.

e Approaches other than buy-downs, such as targeted RFPs, innovative financing and leasing
programs, and bulk purchases of distributed generation systems also merit consideration.

e Fuel cells and other distributed technologies may have different programmatic needs than PV,
which has received the bulk of the attention to date.

Infrastructure-Building Activities

e Building industry and market infrastructure may be particularly important where limited
renewable project experience exists.

* Many states have incorporated some form of infrastructure-building activity into their programs,
including market assessments, resource studies, site prospecting, building distribution channels,
early-stage investments, business development grants, and education and demonstration programs.
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Strategic Issues

e Given the limited renewable resources in some states and the regional nature of power markets
and air sheds, out-of-state project funding may enhance a fund’s impact and several funds are
beginning to consider and fund out-of-state projects.

« State funds should consider more fully exploiting opportunities to partner with other states, given
the common issues and experiences facing most funds.

* Experience in some states has shown that uncertainties and mixed signals in funding plans can
cultivate a “wait and see” attitude among market participants that slows market development and,
more importantly, that may result in lost funding opportunities for state funds.

¢ Fund managers should be conscious of other renewable energy incentives and policies, in
particular federal tax credits, state RPS policies, and other market rules and regulations, and
should tailor their programs accordingly to increase fund leverage.

xii







. Introduction

Across the United States, as competition in the supply and delivery of electricity has been
introduced, states have sought to ensure the continuation of “public benefits” programs
traditionally administered or funded by electric utilities. Many states have built into their
restructuring plans methods of supporting renewable energy sources.

One of the most popular policy mechanisms for ensuring such continued support has been the
system-benefits charge (SBC), a non-bypassable charge to electricity customers (usually applied
on a cents/kWh basis) used to collect funds for public purpose programs. Thus far, at least
fourteen states have established SBC funds targeted in part towards renewable energy.

This paper discusses the status and performance of these state renewable or "clean” energy funds
supported by system-benefits charges.® As illustrated later, existing state renewable energy
funds are expected to collect roughly $3.5 billion through 2012 for renewable energy. Clearly,
these funds have the potential to provide significant support for clean energy technologies over at
least the next decade.

Because the level of funding for renewable energy available under these programs is
unprecedented and because fund administrators are developing innovative and new programs to
fund renewable projects, a certain number of program failures are unavoidable. Also evident is
that states are taking very different approaches to the distribution of these funds and that many
lessons are being learned as programs are designed, implemented, and evaluated. Our purpose in
this paper is therefore to relay early experience with these funds and provide preliminary lessons
learned from that experience. It is our hope that this analysis will facilitate learning across states
and help state fund managers develop more effective and more coordinated programs.

Central to this paper are case studies that provide information on the SBC-funded renewable
energy programs and experiences of 14 states. These case studies are attached as Appendix A.
The body of the paper both summarizes and draws lessons from these more detailed state case
studies. Section Il provides a broad overview of the current status of state SBC funds, including
funding level and duration, technology eligibility, and program administration. Section Il1 offers
an overview of funding activity and highlights the various renewable energy programs states
have established thus far. Section IV provides a summary of results to date. Section V turns to
salient observations and preliminary lessons learned from this early experience. Administrative,
programmatic, and strategic observations and lessons are emphasized. The paper ends with some
brief concluding remarks.

> Though treated less systematically, we also discuss and address some of the renewable energy funds created
through utility settlements and other lump-sum transfers. The reader can find information about all of the state clean
energy funds at the Clean Energy Funds Network website, www.cleanenergyfunds.org. We further note that our
discussion excludes Arizona, which will use SBC funds to help fund their renewables portfolio standard. System-
benefits charges collected by the publicly owned utilities in California are also excluded from our discussion.







1. Background on Clean Energy Funds
A. Funding Level and Duration

Table 1 illustrates the funding levels and fund duration of the 14 state SBC programs that
currently exist and are covered in this paper (notes to the table are offered in Text Box 1). Figure
1, meanwhile, shows aggregate annual and cumulative fund collection over the 1998 — 2012
timeframe. While aggregate and per-capita funding levels vary considerably by state, nationwide
funding for renewable energy through 2012 stands at $3.5 billion. Given current information,
aggregate annual fund collection for renewable energy ranges from $175 million to over $250
million during this period. This level of funding is considerable by almost any standard.

TABLE 1. FUNDING LEVELS AND PROGRAM DURATION

Approximate Annual Per-Capita Per-MWh
State Funding ($ million) Annual Funding* Funding* Funding Duration
CA $135 $4.0 $0.58 1998 — 2011
CcT $15 - $30 $4.4 $0.50 2000 — indefinite
DE $1 (maximum) $1.3 $0.09 10/1999 - indefinite
IL $5 $0.4 $0.04 1998 — 2007
MA $30 - $20 $4.7 $0.59 1998 — indefinite
MT $2 $2.2 $0.20 1999 — July 2003
NJ $30 $3.6 $0.43 2001 - 2008
NM $4 $2.2 $0.22 2007 — indefinite
NY $6 - $14 $0.7 $0.11 7/1998 — 6/2006
OH $15 - $5 (portion of) $1.3 $0.09 2001-2010
OR $8.6 $2.5 $0.17 10/2001 - 9/2010
PA $10.8 (portion of) $0.9 $0.08 1999 — indefinite
RI $2 $1.9 $0.28 1997 — 2001
WI $1 - $4.8 $0.9 $0.07 4/1999 — indefinite

* Annual per-capita and per-MWh funding figures are based on funds expected during 2001 (with the exception of:
New Mexico, which does not start until 2007; Oregon, for which we used an expected annual figure instead of just
the last three months of 2001; New York, for which we used the $14 million per year figure; and Wisconsin, for
which we use $4.8 million). Some states, such as Connecticut, ramp up funding levels over time, making 2001 a
conservative estimate, while others, such as Ohio and Massachusetts, ramp down funding levels over time, making
2001 an aggressive choice. Note that funding scope differs by state, meaning that strict inter-state comparisons may
be misleading. For example, NYSERDA'’s fuel cell budget is outside of the Energy $mart renewable R&D program
and is not included in this table, while fuel cell funding is included in the funding levels reported for other states.

As illustrated by the table and figure:

» Annual state funding levels for renewable energy range from $1 million to $135 million.
With $135 million per year in collections from 1998 through 2011, California’s sizable fund
accounts for more than half of the $3.5 billion cumulative collections of all funds.
Connecticut, Massachusetts, and New Jersey have the next largest funds, each with an
average of $20-$30 million per year to spend. Other than New York, the rest of the funds are
likely to dedicate less than $10 million per year each towards renewable energy, with
Montana, Rhode Island, and Delaware the smallest funds at $1-$2 million per year.



TEXTBOX 1. NOTESTO TABLE 1

California: Annual funding levels will increase somewhat beginning in 2002 at the lessor of load
growth or inflation. Annual funding figure applies to customers within California’s investor-owned
utility service territories. Publicly owned utilities must also collect a system-benefits charge; while
some of these programs are also beginning to fund renewable energy projects, these programs are not
discussed in this paper. A review of the program is slated for 2007, at which point continuation of the
fund through 2011 may be altered.

Connecticut: Connecticut’s funding will rise from approximately $15 million in 2000 and 2001 to
roughly $23 million in 2002 and 2003, and then to $30 million in 2004 and thereafter.

Delaware: The total size of Delaware’s SBC fund, which includes renewable and energy efficiency
investments, is estimated to be $1.5 million per year. Senate Resolution No. 30 of Delaware’s 140"
General Assembly recommends that “not more than $1 million” be spent on solar energy.

Massachusetts: Massachusetts will collect roughly $150 million from 1998-2002 (i.e., roughly $30
million per year) for renewable energy. Starting in 2003 and continuing indefinitely (subject to a 5-
year legislative review), renewables funding drops to approximately $20 million per year.

New York: This amount includes only NYSERDA and Niagara Mohawk SBC support for renewable
energy, which amounted to about $6 million per year during the program’s initial 3 years. A 5-year
extension of NYSERDA’s SBC funding in early 2001 allocates about $14 million per year to
renewables. The Long Island Power Authority’s (LIPA) clean energy fund to support energy
efficiency, clean distributed energy, and renewable energy technologies — estimated to be $32 million
over the five-year period from 1999 to 2003 - is not included in this figure.

Ohio: Ohio’s revolving loan fund collection shall not exceed $15 million in any year through 2005,
and $5 million in any year thereafter. Fund collection will terminate at the earlier of ten years (2010)
or when the size of the fund, with interest, reaches $100 million. Only a portion of the fund, yet to be
determined, will be used to support renewable energy.

Pennsylvania: The $10.8 million includes both renewable energy and energy efficiency funding, but
does not include an $18.5 million infusion ($12 million for wind, $4 million for PV, and $2.5 million
for education) into the Sustainable Development Fund as a result of the recent PECO/Unicom merger.
Four separate funds to support renewable energy (and energy efficiency) development (collectively
called the “sustainable energy fund”) are now in existence in the service territories of PECO (a lump
sum of $13.5 million through 2006), PP&L (~$3.5 million per year through 2004), MetEd and
Penelec (both subsidiaries of GPU, with a combined lump sum funding of roughly $12.1 million
through 2004), and West Penn/Allegheny Power (a lump sum of approximately $11.4 million through
2005). These funding amounts are guaranteed through the dates indicated; after that, funding will
continue with an SBC of 0.005 - 0.01¢/kWh applied to electric rates unless changed or eliminated in a
rate case. Approximately 50% of the funds are expected to be used for renewable energy. In addition,
Pennsylvania has a two-year Renewable Energy Pilot Program that will spread a total of $3.9 million
over five service territories to support PV, solar hot water, and in one service territory, small wind.

Wisconsin: Wisconsin’s fund began with a $1 million pilot in 1999. Funding for the pilot was
augmented with $800,000 in late 2000. Statewide implementation of the SBC begins in 2001, which
includes a dedicated $2.8 million/year for renewable energy and, by 2003, is also expected to include
nearly $2 million/year of other funds. Annual sunset reviews must begin in fiscal year 2004/2005.
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FIGURE 1. AGGREGATE ANNUAL AND CUMULATIVE STATE FUNDING

Per-capita annual funding in 2001 ranges from $0.40 to $4.70. On an annual per-capita
basis, state rankings on support for renewable energy look a bit different. Connecticut and
Massachusetts provide the most funding for renewable energy, Montana, Rhode Island, and
Delaware migrate to the middle of the pack, and Illinois and New York provide the lowest
degree of support.

Per-MWh funding in 2001 ranges from $0.04 to $0.59. This metric is similar to per-capita
funding, but differs based on the electricity intensity of each state. For example, Oregon’s
per-capita annual funding is 3.6 times greater than New York’s, but its per-MWh annual
funding is only 1.5 times greater.

Program duration varies considerably. Restructuring legislation in Connecticut,
Delaware, Massachusetts, New Mexico, Pennsylvania, and Wisconsin authorize SBC
funding to continue indefinitely (with funding levels subject to explicit review in
Massachusetts and Wisconsin). Most other funds are slated to sunset, unless otherwise
renewed, after program lives that range from 3 to 10 years. Two funds, however, have
already been extended. California’s SBC program, initially slated to end in 2002, was
extended through 2011 in late 2000. Similarly, initially expected to expire in mid-2001, New
York’s SBC program has been extended for an additional 5 years with approximately $14
million per year dedicated towards renewable energy.




B. Technology Eligibility and Focus

Table 2 identifies the generation sources eligible to receive funds under each of the fourteen state
SBC programs (notes to the table are offered in Text Box 2).

TABLE 2. RENEWABLE RESOURCE ELIGIBILITY

State Wind Solar Geothermal Biomass MSW Ocean-based Hydro Fuel Cells*

CA ] ® [ ] [ ] [ ] [ ] [ ] ]
CT [ ] [ ] [ ] [ ] [ ]
DE [ ]

IL [ ] [ ] [ ] [ ]

MA [ ] [ ] [ ] [ ] [ ] [ ] [ ]
MT [ ] [ ] [ ] [ ] [ ]

NJ ] ® [ ] [ ] [ ] [ ]
NM [ ] [ ] [ ] [ ] [ ] [ ]
NY [ ] [ ] [ ] [ ] [ ] [ ]
OH [ ] [ ] [ ] [ ] [ ]
OR ] ® ] [ ] [ ] [ ]

PA [ ] [ ] [ ] [ ] [ ] [ [
RI [ ] [ ] [ ] [ ] [ ]
Wi [ ] [ ] [ ] [ ] [ ] [ [

* Unless otherwise specified in Text Box 2, fuel cells are not required to use renewable fuels. States that have not
specifically defined fuel cells as eligible for funds have not been marked, even though fuel cells would presumably
be eligible for renewable energy status as long as they use a renewable fuel.

Based on this table and as demonstrated through program design experience, several
observations can be made:

* Wind and photovoltaics are evidently the most favored technologies among the SBC
programs, as distributed generation applications for PV and utility-scale wind development
have been a target of virtually every state fund.

» Geothermal electricity is also eligible in many states, though it is likely to be a principal
target for support only in the few western states where economic resource potential exists.

» Landfill gas has proven moderately popular, especially in states with large and concentrated
populations (i.e., states with a significant number of landfills) that do not simultaneously
have a renewables portfolio standard (RPS) to support such near-market technologies.

* Fuel cells (using either renewable or non-renewable fuels) have also become a target of
many state funds, especially in those states that have relatively limited wind and solar
resources and difficult siting constraints for new renewable energy projects.



TEXTBOX 2. NOTES TO TABLE 2

California: Biomass includes solid-fuel biomass, landfill gas, and gas from the anaerobic digestion of
biological wastes. MSW includes whole waste tire combustion, as well as waste that does not consist
primarily of products originally manufactured from fossil fuels. Ocean-based power is not specifically
identified in legislation. However, AB 1890 defines renewable technologies as technologies using power
sources other than those defined as “conventional power sources”: nuclear energy, hydropower larger
than 30 MW, and the combustion of fossil fuels (with the exception of co-generation). Ocean-based
power appears to fit this definition. Hydro must be no larger than 30 MW. Fuel cells must use renewable
fuels during the 1998-2001 funding cycle. The CEC is exploring whether fuel cells not using renewable
fuels will be eligible during the 2002-2007 time period.

Connecticut: Biomass includes landfill gas and low emission advanced biomass conversion.

Delaware: Delaware has a comprehensive green power definition including wind, solar, geothermal, the
burning of agricultural waste, landfill gas, and hydro, but so far the SBC program has chosen to focus
only on solar technologies (both electric and thermal).

Illinois: Biomass includes dedicated crops grown for energy production and organic waste biomass, but
excludes waste wood and landscape waste. Hydropower must not involve new construction or significant
expansion of dams.

Massachusetts: Biomass includes landfill gas, as well as low-emission, advanced biomass power
conversion technologies, such as gasification using such biomass fuels as wood, agricultural, or food
wastes, energy crops, biogas, biodiesel, or organic refuse-derived fuel. Approximately $50 million is set
aside between 1998 and 2002 to fund the installation of pollution control technology at commercial
waste-to-energy (MSW) facilities.

Montana: Additional criteria may be imposed on biomass and hydro.

New Jersey: Biomass includes methane gas from landfills or a biomass facility, provided that the
biomass is cultivated and harvested in a sustainable manner.

New Mexico: Biomass is defined as combustible residues, gases, or organic material from sources such
as animal manure, municipal solid waste, forest byproducts, waste water sludge, or crop residue. This
includes landfill gas. Fuel cells must use renewable fuels.

New York: These resources are cited in NY’s SBC plan; explicit eligibility requirements are not listed.

Ohio: These resources are defined within Ohio’s restructuring legislation in reference to net metering.
Whether this definition will be used to determine eligibility under the SBC is not clear.

Oregon: Biomass includes low-emission nontoxic biomass based on solid organic fuels from wood,
forest, and field residues; dedicated energy crops available on a renewable basis; and landfill gas and
digester gas. Hydro must be located outside of protected areas as defined by Federal law.

Pennsylvania: Biomass includes landfill gas and sustainable biomass. Only “low-head” hydro is
eligible.

Rhode Island: Biomass must be sustainably managed. Only hydro under 100 MW that does not require
construction of new dams is eligible.

Wisconsin: Only hydro under 60 MW is eligible. Fuel cells must use renewable fuels. The focus of the
fund is on customer-sited generation.




* New York is one of the only states so far working with dedicated energy crops as a resource
for biomass power production, though other states are funding traditional (e.g., California) or
advanced (e.g., Connecticut) biomass opportunities. Uncertainty over exactly what types of
biomass are eligible for funding continues in many states. In particular, many states have
restricted funding eligibility to “low emission,” “advanced,” or “sustainable” biomass,
without specifically defining what is meant by these criteria (see Text Box 2 for biomass
eligibility definitions).

» Hydropower eligibility is often restricted to “low-head” facilities not requiring the
construction of new dams or to small project sizes. Such restrictions, combined with the
limited prospects for new hydropower projects and the maturity of the technology, have
naturally limited SBC-funded hydropower development, though some activity has occurred
in California and lllinois.

* Non-electrical renewable energy applications have also been targeted by some funds.
Wisconsin, for example, has in the past pursued non-electrical applications such as
daylighting and advanced wood stoves, though it appears as if such applications will be much
less of a priority under Wisconsin’s new statewide program.® Other states have also provided
support to these “generation-offset” technologies, which also include solar hot water systems
and geothermal heat pumps (e.g., Pennsylvania).

Many states require that renewable energy projects be located in state to be eligible for funds.
California, Delaware, Illinois, Montana, New Jersey, New Mexico, and Ohio all fit in this
category.” New York, Oregon, and Wisconsin have not taken a public stand on in-state/out-of-
state issues, though New York and Wisconsin have thus far restricted their funding to in-state
projects.® Connecticut, Massachusetts, and Pennsylvania, however, explicitly permit investment
outside of the state or service territory, as long as the investment can be shown to benefit
ratepayers within that state or service territory. Rhode Island, meanwhile, initially restricted its
focus to in-state projects, but relaxed its position in late 2000 after more than two years of
frustrated attempts at bringing projects to completion within its borders.

C. Administration
Administrative structures and responsibilities for the 14 SBC funds studied vary considerably

across states. As shown in Table 3, many of the funds are administered by state energy,
commerce, or environmental agencies. Other funds, such as those in Massachusetts and

® The March 2001 solicitation for a renewable energy administrator states that non-electrical applications will not be
funded by the renewable energy program, though the renewable energy administrator is allowed to negotiate with
the residential and major markets (i.e., commercial and industrial) administrators to coordinate support for such
projects.

" The February 2001 California Energy Commission draft “investment plan” for the first 5 years of the recent 10-
year extension of the fund suggests allowing new out-of-state renewable generation that is both interconnected to
California’s grid and isolated from local interconnection (i.e., so-called “landlocked” facilities) to be eligible for
funding from the New Renewables fund.

& Oregon has indicated that it will use in-state vs. out-of-state as a tiebreaker in a dead-heat RFP, but otherwise will
be open to projects located anywhere in the northwest region of the country.



Connecticut, are administered by quasi-public business development organizations. Still other
funds, such as those in Pennsylvania, Oregon, and Wisconsin, are or will be managed by
independent third party organizations.” Montana’s SBC fund in Montana Power Company’s
(MPC) service territory is managed by the utility, along with some help from local independent
nonprofits. (To date, only MPC’s fund has been actively supporting renewable energy in
Montana. Thus, any references throughout this paper to Montana funding activities apply only to
MPC’s fund). Rhode Island and New Jersey represent a blend of approaches. Rhode Island’s
fund is managed by a collaborative of utility, advocate, state, and regulatory interests, with PUC
oversight. New Jersey’s BPU in conjunction with the Department of Environmental Protection
will administer approximately half of the renewable energy fund in that state. The remainder —
focused on customer-sited generation — will be administered by the utilities for a year and by a
statewide independent administrator in subsequent years. Finally, large industrial customers in
both Oregon and Montana are allowed to “self-direct” their SBC obligations.

TABLE 3. ADMINISTRATION OF STATE RENEWABLE ENERGY FUNDS

State Administration

CA California Energy Commission (CEC)

CT Connecticut Innovations, Inc.

DE Delaware Economic Development Office

IL Illinois Department of Commerce and Community Affairs

MA  Massachusetts Technology Park Collaborative (MTPC)

MT Utilities and large industrials, with any remaining funds administered by state

NJ Combination of the BPU, Department of Environmental Protection, utilities, and an
independent statewide administrator

NM New Mexico Environment Department

NY New York State Energy Research and Development Authority (NYSERDA) with some
utility administration for a portion of the initial funds

OH Ohio Department of Development

OR New non-profit entity being created specifically to manage the fund

PA The Reinvestment Fund (PECQ), Berks County Community Foundation (GPU/MetEd),
Community Foundation of the Alleghenies (GPU/Penelec), The Sustainable Energy Fund of
Central Eastern Pennsylvania (PP&L), Economic Growth Connection of Westmoreland
County (West Penn)

RI Rhode Island Renewable Energy Collaborative (with PUC oversight)

wi Department of Administration (DOA) for pilot project in 1999 and 2000; non-profit
administrators yet to be named (with DOA oversight) for statewide fund beginning in 2001
(with some utility administration during a transition period)

® These independent third party organizations are or will operate under the oversight of state agencies, such as the
PUC (Oregon and Pennsylvania) or Department of Administration (Wisconsin).
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I11. Program Status and Design
A. Overview of Fund Status

For the most part, states are still in the very early stages of obligating program funds and the
level of structure and detail in each program’s implementation plan varies widely. Eight states —
California, Connecticut, Illinois, Montana, New York, Pennsylvania, Rhode Island, and
Wisconsin — have already spent funds on renewable energy projects and programs. Even among
these states, however, only a few years of experience is available. Many other states, including
Massachusetts, New Jersey, Delaware, and Ohio, expect to begin to spend funds in 2001. Fund
collection has not yet begun in Oregon or New Mexico; Oregon’s fund is slated to begin in
October 2001, and New Mexico’s has been delayed to 2007.

B. Programmatic Focus

Given the dearth of past experience at the state level in spending public funds directly to support
renewable energy, it is perhaps not surprising that states are adopting very different views about
how best to target their SBC funds towards renewable energy projects and programs. While each
state differs, and many states incorporate elements of each model to some degree, we observe
that the fourteen system-benefits charge programs can be more or less categorized into three
different models:

* Investment Model — Using loans, near-equity and equity investments to support renewable
energy companies and projects.

» Project Development Model — Using financial incentives such as production incentives and
grants to directly subsidize and stimulate renewable energy project installation.

* Industry and Infrastructure Development Model — Using business development grants,
marketing support programs, R&D grants, resource assessments, technical assistance,
education, and demonstration projects to build renewable energy industry infrastructure.

Which model a state uses appears to depend in part on the goals of the fund, the size of the fund,
the renewable resource potential of the state, the strength of the in-state renewable energy
industry, and the organization selected to administer the fund. Text Box 3 further describes these
three models and our loose categorization of state funds within each model. We offer this
categorization with two important caveats. First, we again note that most funds do not perfectly
fit the mold of a particular model; most have remained at least somewhat flexible in their
implementation, perhaps adopting elements of each of the three models. Second, the models
themselves are not mutually exclusive and potentially overlap in certain areas. For example, one
way to develop the renewables industry infrastructure is by investing seed capital in budding
renewable energy companies.
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TEXT Box 3. PROGRAMMATIC FOCUS OF STATE FUNDS

Investment Model

The SBC programs in Connecticut and Pennsylvania (and to a lesser extent Massachusetts) are
largely following an investment model, in which funds will be disbursed mainly through loans, near-
equity, and equity, as opposed to traditional grants, buy-downs, or other “subsidy”-based programs.*
These funds will actively seek private sector co-investment opportunities in order to leverage their
impact, and Connecticut and Pennsylvania have aspirations of achieving enough of a return on their
investments to enable their funds to become self-sustaining over time. In addition to supporting the
environmental benefits of renewable energy, each of these funds has a mandate to boost economic
growth within their respective states or service territories. Accordingly, these funds emphasize the
creation of “sustainable” renewable energy markets, and believe that the best way to accomplish this
objective is to invest directly in companies or projects, providing seed capital and market support
where it is believed to be most valuable and where it is least likely to create the distorted price signals
and vulnerable markets that are believed to be associated with traditional subsidies.

Project Development Model

California, New Jersey, New York, Montana, Rhode Island, Delaware, and Illinois are following
what may best be described as a project development model,? in which the focus is largely on
installing both utility-scale and distributed generation renewable projects in as cost effective a fashion
as is feasible. The funds in this category have or are likely to provide direct financial incentives to
large-scale renewable energy development, as well as customer-sited distributed generation projects.
For the most part, each of these SBC funds utilize production incentives, buy-downs, or other forms
of grants as a means of distributing funds, rather than loans or other investment vehicles.

Industry and Infrastructure Development Model

Wisconsin has initially followed what may be best described as an industry and infrastructure
development model, which involves the use of multiple tools, including business development grants,
marketing support programs, R&D, resource assessments, technical assistance, education, and
demonstration projects, to help build renewable energy industry infrastructure. In its initial pilot
project in 1999 and 2000, the Wisconsin DOA felt that to overcome the barriers to developing a
sustainable renewable energy marketplace it needed to target multiple facets of the market
simultaneously, including marketing, education, business development and technical assistance, as
well as demonstration projects. Wisconsin therefore initially employed small, competitive grants to
renewable energy businesses as a primary funding mechanism. (The program was expanded in
September 2000 to also include features of the project development model.) Other states have also
employed certain industry and infrastructure development tools. California, for example, has funded
renewable energy education efforts, while Pennsylvania offers small grants for business and
technology development activities. New York has funded residential PV suppliers to build their
distribution networks, and also a wind prospecting study. Massachusetts and New Jersey also appear
likely to dedicate some funds to these types of activities, which may be especially helpful where an
existing renewable energy market infrastructure is lacking or under-developed.

! It appears as if Ohio will make use of a revolving loan fund, which would perhaps align it most closely with
the investment model. It is not yet clear, however, if the goals of Ohio’s fund are consistent with those of the
other states within this category; on this basis, Ohio may be a better fit within the project development model.

2 Though Oregon has not yet developed a detailed enough plan to place the state within a specific model, it
appears as if the fund will largely focus on project development. Likewise, New Mexico’s draft funding
guidelines fit most closely within the project development model.
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C. Program Elements

Restricting our attention to only those eight states that have already begun to distribute funds,
Table 4 summarizes the types of programs implemented thus far (programs that are planned but
still under development are not included here).® As shown:

» Following the “project development” model, the most common type of program involves
financial incentives for the development of new utility-scale renewable energy projects,
which include various forms of production incentives and grants.

» Also popular are buy-downs and competitive solicitations for distributed generation projects
(often PV), with buy-down levels ranging from $1.5/Watt to $6/Watt. To augment these
programs, consumer-financing programs have been developed in three states.

» Four states have directly supported renewable energy marketing (aka “green power
marketing”) in a variety of ways, helping build the retail market for competitive energy
service providers that sell renewable energy products.

* Project or company financing — the hallmark of the “investment” model described earlier —
has been used by two states thus far, both of which will provide debt and equity financing.

» A variety of industry and infrastructure development activities, including resource
assessments, consumer education, and business development grants (grants to renewables
businesses used for planning, product development, and marketing), have also been used.

» California and Wisconsin have been the only two states so far to conduct broad-based
educational campaigns.

» Finally, only California has provided support for existing resources, though Illinois has
funded the refurbishment of existing small hydro facilities.

We describe many of these programs, and their results, in more detail in a subsequent section of
this paper and in even more depth in the attached case studies.

TABLE 4. PROGRAMMATIC ACTIVITIES OF ACTIVE FUNDS

Program Type CA CT IL MT NY PA RI WI
Financial Incentives for Large Scale Projects™ ° e o o o o
Distributed Generation Buy-Downs L o o °
Distributed Generation Competitive Solicitations [ [ [ [
Consumer Financing Programs ° o °
Project or Company Financing [ o

Detailed Resource Assessment ° o
Business Development Grants [ [ [
Broad-Based Customer Education™ ° °
Support for Renewable (“green”) Energy Marketing @ [ o o

1%We note that this table is not intended to be entirely comprehensive. For example, many states have funded
research studies that do not fall neatly into any of the categories identified in the table.

1 Wwisconsin’s DSARE program will support large digester gas systems, but to date no projects have been funded.

12 Other states have provided limited customer education (e.g., solar for schools curriculum), but only California and
Wisconsin have thus far devoted a significant amount of resources to customer education activities.
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Support for Existing Projects [

Other states, not included in the table because they have not begun to obligate funds, have also
developed some guidelines for the types of programs they will offer:

Delaware: Delaware is developing a rebate program for PV and solar hot water and space
heating that is expected to be up and running by July 2001. The program will cover 35% of
installed system costs up to $1,500 for residential solar hot water, $3,500 for residential
active or passive space heating (or some combination of the two), $10,500 for residential PV,
and $250,000 for commercial PV.

Massachusetts: During its first two years of operation, beginning in 2001, Massachusetts
plans to focus on three programs: premium power applications for distributed generation (and
fuel cells in particular), green buildings that utilize energy efficiency and on-site renewable
energy, and wind development. Two of the three programs promote distributed generation,
reflecting the emphasis placed on this sector in the summer 2000 Massachusetts Technology
Park Collaborative (MTPC) strategic plan for its renewable energy programs. For each
program, MTPC will provide outreach and technical services, project financing, and detailed
case studies upon completion of specific projects, highlighting lessons learned. In addition to
these formal programs, MTPC also plans to support the development of the renewable energy
sector in Massachusetts in general by responding to unforeseen opportunities with new
initiatives; for example, supporting the overseas export market for renewable energy products
manufactured in Massachusetts. Furthermore, MTPC will undertake various support
activities, such as participating in regulatory proceedings that affect the renewable energy
market in Massachusetts. In February and March 2001, MTPC released its first five
solicitations, making funds available for: a green building symposium targeted at education
officials; the planning and installation of premium power systems utilizing fuel cells;
predevelopment activities for renewable generation facilities greater than 1 MW; and efforts
to aggregate consumers in order to purchase renewable energy.

New Jersey: After considering two competing program design proposals for a year, the New
Jersey BPU made a final decision in early March 2001. The final plan consists of
programmatic elements that are similar to those established in California, though with
broader market and infrastructure support activities, perhaps reflecting the fact that New
Jersey’s renewable energy market is largely undeveloped. A generous buy-down program
for customer-sited renewables,™ as well as support for grid supply projects and market
development and commercialization efforts, comprise the bulk of New Jersey’s proposed
program.

New Mexico: Prior to the recent 5-year delay of retail choice and SBC funding, New
Mexico was planning to provide grants to public schools, local governments, and Native
American communities to support the installation of renewable energy systems. Project
selection criteria was to include the contribution of the project to the commercialization of

13 Buy-down incentives of as much as $5/Watt for up to 60% of installed costs will be available for small (<10 kW),
customer-sited renewable energy systems.
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renewable energy, the educational value of the project, the amount of funding requested
relative to the cost of the project, and (towards a goal of geographic diversity) the project’s
location. Given the lengthy delay to 2007, funding priorities are likely to change.

Ohio: Though it is called the Energy Efficiency Revolving Loan Fund, Ohio’s SBC fund
expects to target renewables as well. The fund just began collecting money in 2001, and
hopes to develop a distribution plan by the middle of the year. Legislation allows the fund to
provide below-market loans, loan guarantees, and linked deposits.

Oregon: In Oregon, a new nonprofit organization will administer the conservation and
renewable energy portions of the SBC fund. The Oregon PUC approved an eight-member
board for the fund in February 2001. The new board will take up incorporation and bylaws,
and then work on a strategic plan during the first half of 2001 in preparation for the inception
of funding in October 2001.

15
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IV. Funding Results

Here we describe in more detail the design and preliminary results of some of the programs
identified in Table 4. In particular, we focus on the following:

financial incentives for large-scale projects
distributed generation policies, and
support for renewable energy marketing.

These programs cover a significant fraction — but certainly not all — of overall fund activity to
date.

A

Financial Incentives for Large Scale Projects

Perhaps the most visible funding successes to date have come from the development of large-
scale renewable energy projects. With the potential exception of Rhode Island, which initially
tried in vain to find a suitable in-state wind site for utility-scale development, states that have
targeted the bulk power market have been largely successful at obligating funds and beginning to
bring new renewable energy projects on line.

Table 5 summarizes the program design used by and results from each of the six states that have
supported large-scale projects to date. Based on this table (and other supporting data) we observe
that:

Total Obligated Funds: A total of $225 million has been obligated under these existing
programs to new renewable energy projects, the majority of which comes from California.
Funding Types: Programs have used a mix of financial incentive structures, from standard
grants and production incentives to refundable grants. All incentives, with the exception of
those in Rhode Island and Illinois, have been distributed after competitive solicitation
processes.

Total Renewable Energy Capacity: While many of the projects to which funds are
obligated have not yet come on line, and some (perhaps many) may never be developed, a
total of 1,164 MW could be installed if all projects that have been obligated funds were to
come on line.

Renewable Resource Selection: Wind has by far been the most-favored technology with
nearly 880 MW of possible installation, followed by geothermal in California with 157 MW,
and landfill gas with 101 MW. Biomass and hydropower have made lesser contributions.
Incentive Levels: Because incentive structures differ by state, to allow comparison we
normalized all incentives to their 5-year production incentive equivalent assuming a 10%
discount rate. Equivalent 5-year production incentives range from a low of 0.11 cents/kWh
to a high of 6.75 cents/kWh.
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TABLES5. STATE SBC FUNDING OF LARGE SCALE RENEWABLE PROJECTS

Form of Fund Discounted ¢/kWh
State Distribution Level of Funding Results" Incentive over 5 Years"
CA  5-yrproduction incentive ~ $162 million 543 MW (assorted) 1.20
$40 million 471 MW (assorted) 0.59
IL™  grant $0.55 million 3 MW landfill gas 0.57
$1 million 3 MW hydro 1.86
$0.352 million 1.2 MW hydro 1.63
$0.55 million 15 MW landfill gas 0.11
MT  3-yr production incentive ~ $1.5 million 3 MW wind 3.63
NY  grants with performance $9 million 51.5 MW wind 1.95
guarantees $4 million 6.6 MW wind 6.75
PA  grant/production incentive  $6 million 67 MW wind 1.00
Rl refundable grant $0.15 million unclear MW wind"’ unclear

Details of each state’s activities follow:

» California: Using funds from its New Renewable Resources Account, California has held
two auctions of 5-year production incentives. The first, held in June 1998, awarded $162
million at a weighted-average incentive of 1.2¢/kWh in support of 552 MW of new
renewable generating capacity.’® The second was held in November 2000 in response to the
state’s power shortage, and awarded $40 million at a weighted-average incentive of
0.59¢/kWh in support of an additional 471 MW of new renewable capacity. Wind will
supply the bulk of the new generation capacity (750 MW), followed by geothermal (157
MW) and landfill gas (83 MW). As only a fraction of the capacity from the two auctions has

! These results are projected and are based on announced results of solicitations. Only a fraction of the projects
obligated funds are yet on line. Some (perhaps many) projects may ultimately be cancelled due to unforeseen
circumstances, thereby lowering the total capacity supported. Furthermore, it is difficult to know how many and
what size projects would have been built in the absence of state funding, and therefore to assess the true incremental
effect of state policy investments. In the interest of simplicity, we have simply assumed that none of the projects
would have been undertaken in the absence of state funds.

1> Because incentive structures differ by state, to allow comparison we normalized all incentives to their 5-year
production incentive equivalent assuming a 10% discount rate. To do this, we calculated the net present value of the
projected cash outlay for each state using a 10% discount rate, and then amortized that net present value over 5 years
using the same 10% discount rate. For California, we used projected 5-year electricity generation output from
funded projects. For other states, we assumed a 35% capacity factor for wind power in Montana, a 25% capacity
factor for wind in New York and Pennsylvania, a 90% capacity factor for landfill gas in Illinois, and a 50% capacity
factor for small hydro in Illinois.

' Two comments related to the Illinois investments bear mention. First, the two hydropower projects represent
refurbishments of existing small hydro plants. Second, for both landfill gas projects, funding was used to buy-down
the cost of a single 1 MW turbine as part of larger 3 MW and 15 MW projects. Here we attribute the funding to the
full project sizes.

" Rhode Island’s refundable grant to a wind project in western Massachusetts allowed the developer to begin
construction of the project and thereby retain permits that were nearing expiration. While this timely grant was no
doubt critical to keeping the project on track, it is unclear how to attribute wind power capacity to the grant,
particularly since the grant is to be amortized and “refunded” through power discounts to marketers wheeling the
power into Rhode Island. If the project comes on line and does not sell its output into Rhode Island, however, the
grant is refundable to the Rhode Island Renewable Energy Collaborative.

8 As of August 2000, 3 of the 55 original projects have been cancelled, lowering the total capacity to 543 MW.
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come on line, it is still unclear how successful the auctions will be in actually bringing
proposed projects to completion. The current electricity crisis in California adds additional
uncertainty: with many existing renewable generators not being paid for their power, there is
perhaps little incentive for proposed projects to proceed towards commissioning. However,
with the 10-year extension of the SBC program, and with a proposed 45% of funds to be
allocated to the New Account for biennial auctions (up from 30% in the initial 4-year
program), future auctions have the potential to considerably expand renewable production in
the state, assuming that stability returns to the market.

Illinois: In addition to many smaller PV systems, Illinois’ Renewable Energy Resources
Program (RERP) has funded both a 3 MW and a 15 MW landfill gas project through the
fund’s standard grant/buy-down program, awarding each $550,000, the maximum grant
possible within the organic waste biomass category. The RERP has also funded two
hydropower refurbishments: one 3 MW plant received the maximum hydropower grant of
$1 million, while a second 1.2 MW project received a grant of $352,000.

Montana: Through a solicitation process in 2000, Montana Power Company committed a
$1.5 million 3-year production incentive in support of 3 MW of new wind that will be part of
a larger 22 MW project on Blackfeet Tribal Lands.

New York: Also using a competitive solicitation, NYSERDA has awarded a total of $9
million in grants to three wind projects potentially totaling 51.5 MW (one 11.5 MW plant is
already on line, another 30 MW project is in the later development phase, and a final 10 MW
project is still in negotiations with NYSERDA), and Niagara Mohawk has spent $4 million
of its own SBC funds on a now completed 6.6 MW wind project. Early indications on the
2001 extension of New York’s fund are that wind power will receive more than half of the
roughly $70 million of new funds allocated to renewables through 2005.

Pennsylvania: As part of the PECO/Unicom merger settlement, the Sustainable
Development Fund (SDF) received $12 million to support the development of new wind
power in Pennsylvania. Eager to leverage these funds by allowing recipients sufficient time
to develop their projects prior to the scheduled expiration of the federal production tax credit
at the end of 2001, in late 2000 the SDF issued a competitive solicitation for new wind
power, promising $6 million in the form of 5-year production incentives capped at 1.5
cents/kWh. After consulting with the winning bidders, however, the SDF determined that it
could increase its leverage — and the number of MW installed — by instead effectively
providing a lump sum payment (contingent on production) payable upon the commercial
operation of each project (discussed in more detail in Section V). Two projects, totaling 67
MW, were announced as winners of the solicitation in early 2001.

Rhode Island: After an initial lack of success in bringing in-state wind projects to
completion, in 2000 Rhode Island provided a timely grant to a wind project in Massachusetts
that was otherwise in danger of losing its construction permits. This $150,000 grant is
refundable to the fund administrator if the project comes on line but does not sell its output
into the state. Meanwhile, if electrical output is sold into the state, the grant is to be
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amortized and “refunded” through power discounts to marketers selling the power into
Rhode Island. Additional funding for out of state projects is expected in 2001.

In addition to these financial incentives, other state funds have used equity or debt investments to
support large-scale projects (but not included in the table above), including the Connecticut
Clean Energy Fund (CCEF) and two of Pennsylvania’s funds. The CCEF has invested $500,000
as a convertible note in a consortium that proposes to build a 72 MW next-generation hybrid
power plant combining biomass gasification and fuel cell technologies. In Pennsylvania, both
the SDF and The Sustainable Energy Fund of Central and Eastern Pennsylvania (PP&L) have
provided loans to the wind developer Energy Unlimited. The SDF provided $250,000 in
subordinated debt financing as reimbursement for development expenses incurred during its pilot
phase, while PP&L’s fund recently provided a $100,000 loan to secure a land lease at a potential
project site.

B. Distributed Generation Policies

Distributed generation policies established in a number of states (including buy-down programs,
competitive solicitations, and consumer financing efforts) have also begun to build markets for
renewable energy, especially photovoltaics. In aggregate, approximately 7 MW of distributed
generation capacity has been developed thus far or is likely to be installed shortly under these
programs.

While distributed generation policies are widely popular among states, programs established to
date have often experienced a more modest degree of success than those programs targeting
larger-scale projects. After three years, for example, California has not been able to attract
enough interest in its emerging renewables buy-down program to exhaust the funds in the first
and most lucrative of five funding blocks for smaller project sizes (< 10 kW). Rhode Island,
offering a less-appealing solar resource and an incentive that is half as large as California’s, has
also met with disappointing results, and has recently doubled its buy-down incentive to $3/watt
in an effort to boost program participation. In New York, the Long Island Power Authority
(LIPA) gave away 30 free PV systems to kick off its Solar Pioneer program, but in the ensuing
year was only able to sell a small number of additional systems. The possible reasons for these
results and plausible policy responses to improve program success are discussed in Section V.
Details on each state’s distributed generation programs follow:

» California: California’s buy-down program (authorized with 1998-2001 funds) is currently
divided into 5 sequential blocks of decreasing incentive levels, ranging from $3/Watt up to
50% of system costs in the first block to $1/Watt up to 20% of system costs in the fifth and
final block. The first four blocks contain $10.5 million in funding, while the fifth block
contains $12 million. At least 60% of the funds in each block must be awarded to systems of
10 kKW or smaller, and another 15% are reserved for systems rated at 100 KW or less. Once
all the funds in a block (for a particular system size) are committed, the next block offering a
lower subsidy becomes available. Through August 14, 2000, 344 systems (316 PV, 26 small
wind, and 2 fuel cells) totaling 1.71 MW of capacity had been installed with roughly $4.7
million in SBC support, and there were another 237 projects (212 PV and 25 small wind)
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representing 1.8 MW and about $5.1 million in payments in the pipeline.** With a total of
$9.8 million either distributed or in the pipeline, and while the energy crisis of 2000 and 2001
is stimulating increased sales, Californians have not yet depleted the first funding block for
small systems (< 10 kW), even as the program nears the completion of its third year. Larger
systems have proceeded more rapidly through their funding blocks. Regardless, with the SBC
program extended through 2011, the CEC is expected to alter and enrich its incentives for
distributed renewable generation to increase market response. For example, the CEC has
proposed to eliminate the formal block structure and instead establish fixed buy-down levels.

Connecticut: The Connecticut Clean Energy Fund is supporting distributed generation
through early-stage investments in two companies. A $150,000 seed capital investment in
Solar Dynamics, Inc., a start-up company manufacturing portable PV generators, aims to tap
into the sizable export market for portable PV power. More recently, the CCEF took a
$500,000 equity stake in Sure Power Corporation, a company that designs, installs, and
services power systems that generate and deliver high availability electricity using fuel cells.
Neither of these investments is specifically targeted at installing renewable generation in
Connecticut; instead, benefits should accrue to Connecticut through job creation and
increased demand for ONSI fuel cells, which are manufactured in the state.

Illinois: Illinois has the most generous formal PV buy-down program of any state, offering
the lesser of $6/Watt or 60% of installed costs, up to $5,000 for systems of less than 2 kW,
and up to $300,000 for systems of more than 2 kW. Funding for approximately 2 MW of PV
has been approved since the start of the program in late 1999. The majority of the capacity
has been at public or commercial buildings, with the residential sector lagging perhaps due to
the absence of statewide net metering.?° Several solar thermal installations have also been
funded, and funding for a small biogas project is pending. In addition to Illinois’ state fund,
the City of Chicago has its own renewable energy fund resulting from a franchise arbitration
settlement with ComEd. This fund has committed to purchasing $2 million worth of PV
systems from Spire Corporation’s new Chicago Solar PV manufacturing facility (ComEd has
also committed substantial funds to this effort). Systems will be used to power public
buildings, transit facilities, and street lamps within city limits. The City of Chicago fund has
been working closely with the statewide fund, in many cases funding the balance of project
costs not covered by the statewide fund.

Montana: Montana Power Company (MPC) does not have a structured buy-down program
per se, but has nevertheless been installing PV systems at even more aggressive funding
levels than those in Illinois. In particular, MPC has installed free PV systems on twelve
schools, and has paid up to 75% of the cost of residential PV systems. So far, more than 50
KW have been installed on community and commercial buildings (including the schools) and
24 residences. Solar thermal and solar water-pumping systems have also been funded.

New York (LIPA): The Long Island Power Authority (LIPA) kicked off its Solar Pioneer
program by raffling off 30 free PV systems, but was reportedly only able to sell a small

9 Only 175 of these 237 projects had been approved as of August 14, 2000.
2 [llinois” rebate and/or grant programs also fund solar thermal, wind (> 10 kW), organic waste biomass, dedicated
energy crops, and hydropower that does not require new dams or significant expansion of existing dams.
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number of systems in 2000. This despite a well-packaged deal including a buy-down of
$3/Watt for up to 30% of the installed cost of the pre-certified system, a financing option that
buys down loan interest rates to 6%, net metering, and a New York state tax credit of 25% of
total installed costs (up to $3,750).

New York (NYSERDA): NYSERDA has taken a somewhat different and multi-faceted
approach to supporting PV. On the project development side, NYSERDA has issued
targeted solicitations for specific projects utilizing different PV applications, including
commercial rooftop systems, building-integrated (BIPV) systems, and “high-value” off- and
on-grid (wind and PV) systems. By requiring RFP respondents to have already identified
sites and projects, NYSERDA has increased the likelihood that the projects it funds will
actually be installed. On the industry and infrastructure development side, NYSERDA has
taken a much more flexible approach by funding PV manufacturers to develop — in the
manner they deem most appropriate — distribution channels that will enable them to market
their products directly to consumers. By allowing these PV manufacturers the freedom to
propose their own methods rather than requiring them to conform to a state-sponsored plan,
NYSERDA has effectively attempted to leverage the expertise of the private sector
renewable energy market. In total across all of its 1998-2000 programs, NYSERDA expects
to fund over 1 MW of PV, and has budgeted nearly $5 million of its original 1998-2000
funds for this purpose. Finally, NYSERDA recently announced the formation of an
innovative loan program, in which it purchases certificates of deposit from local lenders and
then foregoes a portion of the interest in order to buy down the loan rate by 4.5%. This
program will buy down loans as large as $500,000 for up to five years.?!

Pennsylvania: Noting that even generous buy-downs do not necessarily eliminate perhaps
the largest barrier to PV dissemination — high initial costs — the Sustainable Development
Fund (SDF) is considering a leasing program to distribute the $4 million in settlement funds
from the PECO/Unicom merger that are specifically earmarked for PV support. In the
meantime, the SDF has developed the Solar/Energy Star® Consumer Loan program, in
which the SDF will fund no-hassle, unsecured consumer loans to finance the purchase and
installation of PV, solar hot water, fuel cell, and geothermal heat pump systems, as well as
energy efficiency upgrades. The SDF has a commercial version of this program as well,
which features low-interest loans to businesses purchasing or manufacturing renewable
energy technologies. Meanwhile, in PP&L’s service territory the Sustainable Energy Fund of
Central and Eastern Pennsylvania recently provided a $20,000 grant to the city of Allentown
to purchase control systems for using microturbines to generate power from methane
produced by a sewage treatment digester plant.

Rhode Island: Rhode Island’s PV buy-down program, offering incentives of $1.50/Watt,
has met with limited success, installing fewer than 20 small residential, outdoor lighting and
educational systems and two larger commercial systems since 1999. In December 2000, the
Rhode Island PUC approved an increase to $3/Watt, and added a buy-down for small wind at
$1.50/Watt. Rhode Island has also funded the installation of a fuel cell system.

2! The loan program is not limited to residential PV systems, but has been marketed in conjunction with the
residential PV projects. The loan program will also support solar hot water, solar space heating, and wind, as well
as efficiency improvements.
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» Wisconsin: During the first phase of its pilot program in 1999, Wisconsin focused largely
on industry and infrastructure development activities. In September 2000, however,
Wisconsin expanded its Demand-Side Applications for Renewable Energy (DSARE)
program to include $470,000 in project financing for distributed renewable energy
installations (>50% of the energy produced must be used on site) in the form of low interest
loans ($100,000), interest rate buy-downs ($135,000), production rewards ($135,000), and
performance contracts ($100,000). Eligible technologies include solar energy systems (PV,
passive or active thermal), wind energy, ground-source heat pumps, anaerobic digestion of
waste for producing and using biogas, and advanced wood energy systems used for process
and space heat. In the first three months of the expanded program, fourteen low interest
loans had been made and thirty others were being finalized, four applications for production
rewards had been submitted, one performance contract had been awarded, and no interest
rate buy-downs had been made.

C. Support for Renewable Energy Marketing

With the introduction of customer choice in electricity markets and the ability for consumers to
direct their electricity expenditures toward power providers that sell renewable energy, several
SBC funds have taken an interest in and have directly supported the development of renewable
energy marketing (i.e., the “green” power market). While many forms of funding for renewable
energy may indirectly support those companies selling renewable energy to end-use customers,
states that have directly supported this market have generally done so with the goal of
developing — over time — a sustainable market for renewable energy that is not tied exclusively to
public funding. California, Connecticut, and Pennsylvania have been the three largest direct
supporters of this market thus far. Rhode Island, meanwhile, is provisionally planning to help
fund the development of the retail market for renewable energy in 2001, and Massachusetts has
recently released two solicitations targeting the retail market.

Whether direct support for this customer-driven renewable energy market in the abstract — or the
specific types of support used or planned by states — is an effective use of state funds has been
the subject of considerable debate. This debate is unlikely to be clearly resolved for some time, at
least until this market begins to mature. Rather than discuss the relative merits of this approach,
here we simply highlight the various investments made by states:

» California: California’s SBC program has been the most aggressive in its support of
renewable energy marketing thus far. Funded with $75.6 million from 1998-2001 program
funds, the CEC’s customer credit subaccount currently offers a 1¢/kWh credit for any retail
customer purchasing eligible renewable energy through the competitive market (capped at
$1000 per year for larger customers). This credit, initially established at 1.5 cents/kWh but
declining as renewable energy demand increased, is paid to competitive electricity suppliers
that sell renewable power. The incentive is intended to help offset the cost of renewable
energy procurement and marketing for competitive electricity suppliers and to thereby lower
the cost of renewable electricity to end-use customers. Through December 2000, $50 million
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of incentives had been paid to competitive electricity suppliers that were, at the peak of the
market, selling renewable power to 160,000 residential and 39,000 non-residential customers.

With default service rates historically pegged to the wholesale price of power in California,
the customer credit has been just about the only mechanism by which competitive electricity
suppliers have been able to compete for smaller customers. While the customer credit has
been criticized by some (as discussed further in Section V), as a result of the program nearly
all of the residential and small commercial customers that have switched to competitive retail
electricity providers in the state have been served by eligible renewable energy.

Despite some early successes in growing this customer-driven market, however, during
2000-2001 wildly increasing wholesale electricity prices largely halted retail electricity
marketing in the state. Additionally, a large number of renewable energy customers reverted
back to utility default service as most electricity suppliers were forced to cease service.
Though significant uncertainties exist on the future of the California retail market, the CEC
has proposed that the customer credit be extended for an additional 5 years with a funding
level of $33.75 million per year.

Connecticut: In Connecticut, the first investment of the state’s SBC was a $500,000 loan
(convertible to equity) to the Connecticut Energy Cooperative, Connecticut’s first
competitive renewable energy marketer. A similar deal involving a second marketer was in
the works in early 2001.

Massachusetts. In the first quarter of 2001, MTPC released its first five solicitations, two of
which are aimed at supporting the retail market for renewable energy. One will provide
grants of up to $150,000 to develop consumer aggregation programs for purchasing
renewable electricity through the competitive retail market. Another will finance
predevelopment activities for grid-connected renewable electric generating facilities of 1
MW or more located in New England. The power from such projects must be sold into the
Massachusetts retail market as part of a renewable energy product.

Pennsylvania: The Sustainable Development Fund (SDF) provided $250,000 in
subordinated debt to help Energy Unlimited develop a small (130 kW) wind project, and a
grant of $22,000 to help Community Energy develop a plan to market that wind power to
commercial customers in the Philadelphia area. PP&L’s Sustainable Energy Fund has also
invested in both Energy Unlimited and Community Energy, providing a $100,000 loan to
help Energy Unlimited secure a land lease for a potential wind project site and $150,000 in
royalty financing to enable Community Energy to hire two sales representatives to solicit
commercial and industrial demand for wind power.

Rhode Island: Rhode Island's $150,000 refundable grant to a western Massachusetts wind
project was awarded on the condition that any marketer selling renewable energy into Rhode
Island would have first access to the project's output at a price discounted sufficiently to
amortize and “repay” the grant over time (the grant therefore acts, in effect, as a pre-paid
production incentive). More aggressively, in December 2000 the Rhode Island PUC gave
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conditional approval to both retailer/customer and supply incentives.?? Retailer/customer
incentives have been proposed to be subdivided into two sub-programs. The residential and
small commercial customer program would offer retailers $125/customer for the first 5,000
and $75/customer for the next 15,000 customers that sign up for an eligible renewable energy
products. The large business and institutional program would bring large customers
interested in purchasing renewable energy together with renewable energy marketers through
an RFP process. Supply incentives, meanwhile, would be awarded as production incentives
to eligible projects in New England that sell power into Rhode Island.

22 As this report is being released, the PUC continues to withhold its final approval pending mitigation of concerns
over indirect program impacts tied to unresolved last resort service issues
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V. Observations and Lessons Learned

This section offers preliminary observations and lessons learned from state experience with the
management of renewable energy funds, grouped broadly into three categories: administrative,
programmatic, and strategic. Of course, it is premature to draw firm conclusions from this early
experience. In some cases real world experience has been brief, while other funds have not yet
activated their programs. Still others have concentrated on market preparation and
infrastructure-building activities in an effort to create a sustainable renewable energy market and
it may take many years before these programs bear fruit. Moreover, we note that lessons learned
may not be equally applicable to all states, due to differences in renewable resource potential, the
state of the existing renewable energy industry, or even fund size. With these caveats, our goal
here is to offer some preliminary observations and lessons that may assist state funds as they
formulate their administrative structures and program funding strategies.

A. Administrative Issues

The scope and type of funding for renewable energy available under the new SBC-funded
renewable energy programs is unprecedented. Numerous administrative issues therefore arise.
Who should administer the funds? How should the administrator reach out to renewable energy
businesses and customers? Should outside input be obtained and, if so, how? What level of
staffing and staff expertise is necessary? Here we provide some observations and preliminary
lessons regarding these issues, based on early experience with state SBC programs.

1. No single “ideal” administrative structure appears to exist.

As discussed earlier, states have taken multiple approaches to administering renewable
energy funds. Approaches used thus far include delegating administrative responsibility to
an existing state energy, commerce, or environmental agency, a quasi-public business
development organization, an independent third-party organization, or the existing incumbent
utilities.

While there may be theoretical or philosophical grounds to favor one administrative approach
over another,? evidence does not yet exist to firmly evaluate the relative successes of
different approaches. Meanwhile, the evidence that does exist does not clearly identify any
“winners” — state funds appear to have exhibited effective administration regardless of being
run by a utility, independent third party, or state agency.

Though it is difficult to identify administrative structures that should be emulated in all cases,
it is perhaps easier to identify issues to consider when selecting among different

2 For example, one might argue for independent third-party administration on the grounds that it is less susceptible
to regulatory or utility “capture.” Similarly, one might disapprove of utility administration due to a concern over the
advantages utilities might provide to their unregulated subsidiaries. On the other hand, utilities may be uniquely
positioned to implement certain programs, particularly customer-sited programs that can build upon a utility’s past
experience with demand-side management activities.
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administrative options. Based on experience with state SBC administration, these include
(but are not limited to):

» The administrator should have renewable energy expertise. Where renewable energy
expertise does not initially exist (e.g., Connecticut Innovations and MTPC), it should be
developed quickly, either internally or through other means, such as judicious hiring or
working with outside consultants.

* The administrator should be an able fund manager. The administrator should have
experience managing contracts and be willing and able to make hard calls and use
discretion where needed, free of undue political influence.

» Conflicts of interest should be minimized. Considerable concerns have arisen in New
Jersey and other states about utility administration, in part because of possible conflicts of
interest related to the treatment of utility affiliates. Development of outside advisory or
governing boards may help alleviate such worries.

* Public accountability should be ensured and proper oversight provided. The
administrator should have transparent processes, thereby allowing for public oversight of
and accountability for program expenditures. Providing an opportunity for input and
feedback from stakeholders and market participants can also help ensure a degree of
accountability.

* The administrator’s expertise should match the goals of the fund. Where the fund
objectives are economic and business development and the tools investment-based
renewable energy support, business and economic organizations may be the best-suited
administrators (e.g., MTPC and Connecticut Innovations in Massachusetts and
Connecticut, respectively). Under the project development model, on the other hand,
more traditional energy offices may be better suited for the job.

* Geographic scope should be as wide as possible. Concerns in New Jersey and
Pennsylvania have arisen over the potentially limited geographic scope of the funds.
Pennsylvania, for example, has implemented its SBC programs on a utility service
territory (rather than statewide) basis. 2* Being harnessed to a limited geographic scope is
quite restrictive in a large state like Pennsylvania. The potential for inefficiencies
associated with duplication of efforts and general lack of coordination is also of concern.
In recognition of this potential, the Pennsylvania PUC is working with the four regional
funds on a business plan for a statewide “fund” that will help to identify and coordinate
projects and funding opportunities.

The relative success or “fit” of a particular administrative regime may of course also be
dependent on the types of institutions that already exist in a state, and their areas of expertise.
For example, the New York State Energy Research and Development Authority
(NYSERDA) was a pre-existing energy R&D organization well-equipped to manage New
York’s SBC fund, and has generally received good marks for its management of that fund.
Pennsylvania, on the other hand, lacked a similarly-strong state energy R&D organization,
and in PECQ’s territory instead found The Reinvestment Fund, an organization dedicated to

2 Montana’s programs are also administered on a utility service-territory basis, but since MPC accounts for over
half of all residential electricity sales in Montana, and its service territory geographically covers perhaps three
quarters of the state, the distinction between managing the fund statewide or by service territory is not as significant
as in other states.
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community development in the lower Delaware Valley (i.e., PECO’s service territory). This
organization has also received high marks for effective administration thus far. Oregon,
meanwhile, has gone even farther, and will establish a new non-profit organization to
administer its funds.

. A full-time and appropriately trained staff is essential.

Staffing Levels: Regardless of the administrative structure, virtually all of the SBC funds
have found that the degree of planning, program development, deal identification, contract
management, and flexibility needed to fully allocate their funds requires a full-time staff
dedicated and committed to the management of the SBC program. Whether the fund’s focus
is on investment support or more traditional models of project-based incentives, nearly all
administrators have a staff that actively manages their renewable energy funds. Only the
smallest of funds, Montana and Rhode Island, each of which also has a limited initial
duration, do not have such a dedicated statewide staff.

Montana Power Company has dealt with a lack of staffing by effectively outsourcing much
of its administrative activity to the nonprofit National Center for Appropriate Technology
and other trade allies. Montana’s fund also benefits from a highly committed staffer, as well
as the informed input of an advisory board that helps to prioritize projects and programs.
Rhode Island, on the other hand, has thus far managed its fund entirely through a
collaborative process (governed by the PUC) that includes representatives from a variety of
interests. This administrative structure, while perhaps reasonable for a small fund of limited
duration, restricts the amount of time and attention available to proactively manage and
market the fund. In part as a result, Rhode Island has had difficulty establishing its fund’s
presence in the market.

Staff Expertise: The type of expertise needed among staff depends somewhat on which
funding model is selected. Those states using the project development model have often
sought staff with general utility and renewable energy market experience, for example, while
the investment model requires experience in these areas as well as financial analysis and
company and project investment. The industry infrastructure model may thrive under yet
another set of specialized skills grounded in market transformation.

The required degree of expertise and level of staffing also appears to depend on how
intensively and/or rigidly renewable energy programs are implemented. For example, by
establishing clear funding guidelines and application procedures, Illinois has limited the
amount of management needed for its SBC fund. Other funds, such as Pennsylvania and
New York, on the other hand, have attempted to remain flexible enough in implementation to
respond to market needs by supplementing certain programmatic areas, reducing others, or
even completely changing course if need be. To be effective in implementing such a flexible
and responsive approach will generally require a higher level of staff expertise and perhaps a
larger staff size.
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3. Outside input can provide a valuable source of information to state funds.

Even with a capable staff, it may be valuable to establish ties to outside stakeholder groups
and organizations and seek their input on program direction and design. Such input, which
can come in many forms, can be even more important when in-house staffing and/or
expertise is limited.

Examples of the varied nature of such input come from a number of states:

* In California, the CEC has used an extensive workshop and comment process to seek
input from industry, advocacy and other stakeholder groups during program
development.

e Similarly, in Pennsylvania The Reinvestment Fund relied heavily on the
recommendations and analysis prepared by the American Wind Energy Association to
design the fund’s solicitation for new wind power plants.

e Still other states, such as Montana, have relied heavily on outside advisory committees to
assist in program design and prioritization.

* Numerous funds have relied extensively on outside consultants to assist in program
design, perform investment due diligence on potential fund recipients, and evaluate
program results.

* Finally, for states that are using investment tools to support renewable energy businesses
and companies, close interactions with private-sector investors has been found to be
important.

4. Outreach and marketing to both renewable energy businesses and customers are
critical to a fund’s success.

Experience also suggests that successful funds — especially those located in states without a
robust set of renewable energy resources and where existing industry infrastructure is lacking
— often must aggressively and creatively search for funding opportunities. This is perhaps
most readily seen in the Northeast, where many states are faced with a modest renewable
resource base, severe project siting constraints, and an underdeveloped renewable energy
industry infrastructure. Given their circumstances, many states realize that in order to invest
all the money they are collecting for renewable energy, they will need to aggressively pursue
deals, to the point of actually creating them.

Aside from higher levels of dedicated staffing and staff expertise, fund administrators
(especially those with smaller amount of funds and a more limited renewable energy industry
infrastructure) have used numerous low-cost approaches to increasing their presence in a
market and enhancing potential deal flow, including:

* Marketing the fund to local renewable energy businesses. The first step for some

funds is to engage in market research and outreach to identify and target businesses in
their state that could be potential fund recipients. Wisconsin and Montana, for example,
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have both done well in advertising the availability of their SBC funds to local renewable
energy businesses through the distribution of program information and RFPs to even the
smallest of renewable energy firms. In still other cases (e.g., Massachusetts), regular
newsletters on program activity have been distributed to potential funding recipients.

» Establishing a presence through sponsorship, advertising, or presentation at local or
regional renewable energy events. The Connecticut Clean Energy Fund co-sponsored
two such events in March 2000 — a green building and renewable energy conference, and
a “green power” workshop that attracted more than 35 Connecticut businesses.

» Web site advertising. Creating a web site with program information and links to and
from many other sites is a low-cost way to market the fund. The majority of state SBC
funds have used this approach.

» Partnering with another state fund or organization. Teaming up with other like-
minded organizations to get the word out can lead to economies of scale. For example,
SBC funds in the Northeast could partner on a regional education campaign that would
benefit all participating funds. For smaller funds with limited staffing, outsourcing
marketing and other programs with high overhead to local non-profits is another idea;
Montana Power Company has effectively done this with the National Center for
Appropriate Technology, Sage Mountain Center, and other trade allies.

Experience further suggests that outreach and marketing should not be limited to businesses
or potential RFP respondents. Electricity consumers —who are ultimately a fund’s customers
— must also be courted, and more often than not, educated. Only 14% of California residents
and 9% of businesses, for example, were aware of the state’s emerging technologies (PV)
buy-down program, even after the program had been operating for two years. To overcome
this consumer education barrier, some states such as California have specifically budgeted
funds for customer education programs. In other cases, such as in Pennsylvania, program
information has been mailed to potential renewable energy customers.

B. Programmatic Issues

Once administrative structures and details are worked out, state funds face the equally daunting
task of developing and implementing their renewable energy funding plans. In this section we
identify pertinent observations and lessons from state experience thus far, split into four sub-
sections:

» large-scale renewable energy project development,
» support for renewable energy marketing,
distributed generation policies, and

industry and infrastructure development.

1. A number of states have successfully supported large-scale renewable energy
projects through financial incentives of various kinds.

As discussed earlier, a number of states have successfully used program funds to support

large-scale renewable energy development. Arguably, these programs have been shown to
be one of the most effective uses of SBC funds. Six states have funded such projects to date,
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including California, Illinois, Montana, New York, Pennsylvania, and Rhode Island. While
other incentive structures have been considered, most states have thus far used various forms
of production incentives and grants.

Experience is too limited to draw definitive conclusions as to the “ideal” form of support for
such large-scale projects. However, several specific issues — and resultant lessons — that have
arisen in multiple states deserve mention:

Lowering Costs Through Competition: Most states have used competitive
mechanisms — either formal auctions, solicitations or more open RFPs — to solicit project
proposals. Where sizable funds are available, states have found that such competition
can lower project costs and thereby enhance fund leverage.

Speculative Bidding Concerns Have Been Raised: While competitive mechanisms
have numerous merits, effective design of the competitive process is necessary to ensure
that funds are put to good use. One concern that has arisen is speculative bidding. The
one-off nature of California’s initial new renewables auction, for example, along with
relatively weak penalties for opting out of a successful bid, led to what many believe was
a certain degree of speculative bidding, as those who had contemplated developing new
facilities saw the auction as their only chance in the next four years of receiving a portion
of the state subsidy. Furthermore, with the auction conducted after only a few months of
experience in the new competitive market, bidders lacked important information
concerning the strength of the market and the extent of the “green” premium they might
expect to receive from renewable energy marketers.

The effect of such speculative bidding is that a number of winning bidders may end up
not developing their projects, either because market conditions are not as favorable as
necessary to make a project economic (e.g., renewable energy revenues are lower than
expected or the PTC is not extended) or because the project is unable to obtain the
necessary permits. In the meantime, such projects hold up scarce funds that might have
been used for other purposes in the interim. To the extent this risk is considered a serious
one, at least three (non-exclusive) approaches have been used or considered by state
funds to combat the incentive for such bidding strategies:

1. Multiple Smaller Auctions: A series of smaller, regularly-scheduled auctions or
solicitations should reduce incentives for speculative bidding, as projects are given
time to arrange site selection, permitting, and perhaps even power sales agreements
before bidding for funds. Pennsylvania has taken this approach to heart in splitting
the $12 million PECO/Unicom wind development fund into two $6 million auctions
over time, rather than auctioning the entire amount at once. Similarly, the current
California Energy Commission proposal for managing the first 5 years of the recent
10-year extension of California’s fund suggests holding an auction of roughly $122
million every two years.

2. Bid Bonds or Other Forms of Security. Another approach to reducing speculative
bidding is to penalize winning bidders that are unable to make reasonable progress
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towards project completion. Both California and Pennsylvania established different
forms of bid security to serve this purpose. In using this approach, funds often walk a
thin line between: (1) establishing strong enough penalties to eliminate speculative
bidding while (2) not making penalties so stringent as to reduce the number of
possible bidders or overly penalize projects that are unable to come to completion due
to circumstances outside of the control of the bidder.

3. Administrator Discretion in Selection of Winning Bidders. Providing fund
administrators the discretion to select projects for funding that have the highest
probability of completion may also reduce the risk of speculative bidding. In
Pennsylvania, for example, winning projects were those that were both able to
demonstrate low required incentive levels and a high probability for project
completion by the end of 2001. To evaluate projects based on the latter metric, the
Sustainable Development Fund asked bidders to provide information demonstrating:
financial health, ability to finance a large wind energy project, technical ability to
construct and manage a large wind energy project, site control, feasibility of
interconnecting the proposed project with the electric grid, wind resource adequacy,
and ability to secure all required permits within four months of award. > The more
rigid project selection criteria used by the CEC, emphasizing subsidy levels, on the
other hand, has not allowed for such qualitative evaluation, perhaps increasing the
likelihood of speculative bidding strategies.

» Fate of Renewable Generation Should be Considered: Another issue faced by some
states is whether fund managers should impose requirements on where winning projects
are able to sell their electrical output (or renewable energy credits — RECs). Perhaps of
most significance is whether projects should be able to sell into an in-state or out-of-state
renewables portfolio standard (RPS). This issue is addressed in Subsection C, below.
Additional issues that have arisen in some states include whether projects should be
required to sell their output or RECs in-state and whether projects should be allowed to
receive an additional renewable energy premium from retail or wholesale marketers. As
a general rule, states have typically concluded that allowing projects to maximize their
revenue increases the leverage of state funds, and that those benefits outweigh any
possible benefit of power sales limitations.

» Performance Incentives: Most of the states supporting large-scale renewable energy
development have relied on some form of performance incentive to ensure the efficient
operation of funded projects. The most common form of such an incentive is simply to
pay based on performance through a production incentive. California and Montana
Power Company have used this approach. Other approaches, however, are possible.
NYSERDA, for example, has structured its up-front grant to account for performance by
holding back 25% of funding until the project has performed as expected for one year.

e The Time Value of Money: One important benefit of up-front incentives is that, given
the time value of money, a fixed amount of money may be able to stimulate additional

% NYSERDA used a similar approach in its wind development solicitation, considering many factors beyond just
the bid level in project selection.
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renewables development if a front-loaded payment stream is used. This latter finding led
the Sustainable Development Fund to develop an innovative approach to distributing its
production incentive. Initially planned to be a 5-year production incentive, the
Sustainable Development Fund ultimately adopted a lump sum payment to winning
bidders available upon commercial operation of the project. Projects are assumed to
“earn” this grant over time through a 1.5 cent/kWh incentive up to the aggregate grant
level. Project performance is secured by a letter of credit. If projects do not “earn” their
grant due to systematic under-performance, the Sustainable Development Fund has the
ability — through the letter of credit — to take funds back from the project. If one assumes
that the wind developer’s cost of capital exceeds the SDF’s opportunity cost of capital by
10%, it can easily be shown that this up-front lump sum approach boosts the incentive’s
leverage by 22% compared to a production incentive distributed over 5-years. If the cost
of capital differential is 5%, an 11% leverage boost could be expected.

2. Supporting the customer-driven renewable energy market may help create
sustainable demand for renewable energy.

Most traditional renewable energy policies in the U.S. and abroad have focused principally
on the supply side of the renewable energy market through R&D, tax incentives, above-
market power purchase contracts, and similar policies. As just discussed, many of the state
renewable energy funds also appear to be successfully tackling the supply-side of the market.

With the advent of customer choice in electricity markets, however, a number of SBC funds
have found it valuable to also directly target the demand side of the equation. In so doing,
these states hope to improve the long-term sustainability of their programs’ impacts. The
competitive market for retail renewable energy sales is a convenient vehicle for
implementing such an approach, and a number of state SBC funds have paid or have plans to
pay particular attention to this market. While providing direct support to help build the
customer-driven renewable energy market has proven controversial, such a focus is typically
justified by the goal of developing — over time — a sustainable market for renewable energy
that is not tied exclusively to public policy support.

Based on the experiences and plans of various states, a number of specific programs in this
area might be considered:

» Customer Incentives. California is targeting renewable energy marketing through its
customer credit program, described earlier. Though the program is recognized as having
successfully helped create and build the customer-driven renewable energy market in the
state, criticisms have often focused on three design features. First, because funds are
provided to sales of any eligible renewable energy the program provides no incremental
incentive for marketers to include “new” renewable energy in their products.® Second,
the incentive has, at times, been large enough to make renewable energy cheaper than

% These critics argue that existing projects would likely have continued to run without additional incentives, and
that the customer incentive program is therefore doing little to further increase the level of renewable energy in the
state.
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other electricity supplies, creating what some consider an unsustainable market for retail
renewable energy sales. In fact, the CEC’s own evaluation of the program shows that
significant numbers of customers (especially non-residential customers) purchasing
renewable energy and receiving the incentive are not even aware that they are purchasing
renewable electricity.”’ Third, and related, the CEC’s customer credit program has
propped up renewable energy retailers in a market that is largely hostile to retail choice.
In fact, the recent energy crisis in California has resulted in the near cessation of retail
marketing in the state. The long-term effect of the program in creating sustainable
demand for renewable energy is therefore uncertain.

Consequently, while the precise design of the California customer credit may be
inappropriate for some states, a redesigned customer incentive program — especially if
applied in a market where the long-term prospects for retail choice are bright — may be
worthwhile to consider. For example, a fund might consider a customer incentive that
favors new renewable generation and/or limits the size of the credit so that renewable
energy remains a premium-priced product. Such modifications should reduce the amount
of funds needed to support such a program, increase the supply of new generation, send
proper price signals to the market (i.e., that new generation is valued over existing, and
that renewable energy is a premium product), and increase the attractiveness of quality
renewable energy products by reducing their premiums somewhat. In December 2000,
Rhode Island's PUC took some of these issues under advisement and provisionally
approved their own customer incentive program (initially proposed by the Rhode Island
Renewable Energy Collaborative), pending satisfactory resolution of questions posed by
the Commission. Likewise, the California Energy Commission’s preliminary investment
plan for 2002 through 2007 indicates that it may eventually restrict customer credit
funding to new renewable resources.

» Direct Support for Renewable Energy Marketers. At least two other states have
provided direct support to renewable energy marketers. As noted earlier, Connecticut’s
first major investment was a $500,000 loan, convertible to equity, to the Connecticut
Energy Cooperative, Inc., an aggregator and energy service provider marketing
Connecticut’s first renewable energy product, EcoWatt. A second deal, similar in nature
but involving a different marketer, is likely to be finalized in early 2001. Meanwhile, two
of Pennsylvania’s funds have supported the wind developer Energy Unlimited to install
wind capacity, and its partner Community Energy to drum up demand for the output of
the plant.

* Government and Institutional Purchases of Renewable Energy. Massachusetts’
strategic plan indicates a desire to encourage local government agencies to purchase
renewable energy. Rhode Island’s PUC has also recently provisionally approved a
program to provide incentives for larger electricity customers to purchase and promote
their renewable energy purchases, pending satisfactory resolution of questions posed by
the Commission. As California’s market for renewable energy sales has shown,
increasing renewable energy demand by large customers — especially governmental

%" Renewable Energy Program Preliminary Evaluation: Customer Credit Subaccount Evaluation, prepared for the
California Energy Commission by Regional Economic Research, October 30, 2000.
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customers — can lead to increased coverage of the market by the press and consequently a
higher degree of customer education and a stronger market for renewable energy
marketing overall. Not all markets, of course, contain a robust retail electricity market,
however. In markets where retail competition is limited, it may therefore be useful to
consider supporting the purchase of renewable energy tags separate from retail electricity
supply.?® Such purchases are becoming more frequent in the U.S. and may ultimately
serve as a key method of support for renewable energy by larger customers.

e Customer Education. California’s SBC fund has helped offset the cost of a customer
education campaign on renewable energy, and plans to play a larger role from 2002 to
2007 with the California Energy Commission currently proposing $6.75 million per year
for consumer education. Rhode Island also has provisional plans to help co-fund
educational efforts, and Pennsylvania is developing a plan for the $2.5 million earmarked
for education resulting from the PECO/Unicom merger. Given that much of the
underlying message and content will be similar across states, education may be one area
where funds can benefit from partnering with one another or with non-profit
organizations.

3. Customer-sited programs have had varying success, suggesting several design
lessons.

Many of the state SBC funds have implemented or have plans for some sort of customer-
sited distributed generation program. As discussed previously, programs developed so far
range from buy-downs and competitive solicitations for new distributed generation projects
to education and financing efforts. Most of these efforts target customer-sited PV, with
lesser emphasis on small wind, fuel cells, and other technologies.

While experience is limited, even with high incentive levels these efforts appear to have been
less successful in general than initially expected. Smaller customers have been especially
slow to sign-up for on-site generation, for example, and experience in California at least
shows that PV performance has been lower than projections.?® If this experience continues to
hold, it appears as if program modifications will be necessary to hit initial program targets in
some states. Assuming that a fund’s goal is to expand the PV market, there are a number of
lessons to be learned from experience to date:

% Renewable energy tags represent the environmental and public benefits provided by renewable energy
production, and are a separate commodity from the electricity generation itself. Other names frequently used for this
type of product include renewable energy credits or certificates.

% Monitoring of selected PV systems installed through the program revealed that AC output was as much as one-
quarter to one-third below that expected on the basis of certified module and inverter efficiencies. A combination of
system considerations contributed to the under-performance, including component mismatch, wiring sizes, shading,
battery storage, orientation, and inverter loading. It was also discovered that many program participants have no
means of monitoring their systems’ instantaneous or cumulative performance, or else do not understand what
quantity of output to expect. See Renewable Energy Program Preliminary Evaluation: Emerging Renewable
Resources Account, prepared for the California Energy Commission by Regional Economic Research, October 30,
2000.
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Buy-downs generally need to be generous. A number of states have used buy-down
programs as the principle form of support for customer-sited generation. Even with a
$3/Watt buy-down and an enviable solar resource, however, California has seen a less-
than-expected response to its buy-down program, especially for smaller (under 10 kW)
PV systems. Some other states have upped the ante accordingly: New Jersey’s buy-
down starts at $5/Watt, Illinois is offering $6/Watt, and Montana Power Company has
installed free PV systems on twelve schools,*® and requires as little as 25% co-funding
for systems installed at private residences. Based on this early experience, generous buy-
down incentive levels appear to be required to stimulate significant demand for grid-
connected PV systems.

Consider declining incentives over time. To move the PV industry in the direction of
sustainability and to stimulate near-term activity, some states have enacted structured
mechanisms to ensure that incentive levels decline as demand increases. California’s
buy-down program employs a series of five funding blocks of decreasing incentive
levels. Montana Power Company’s strategy, while less formal or explicit, is similar: by
providing generous incentives early on, this fund’s intent is to get some high-visibility
projects up and running as soon as possible, raising public awareness about the SBC
program and PV in general. As MPC’s first residential RFP was oversubscribed, future
incentive levels will most likely decline.* These shifting incentives are intended to
ultimately lead to a sustainable market over time. They may also create a “race to the
top” or a sense of urgency among PV vendors vying to capture funds from the more
lucrative early blocks. Of course, the risk of these incentives is that an initially robust
market for the sales of distributed generation systems might dry-up as incentive levels
decline. This concern has led the CEC to propose modifications to their program that
would do away with the declining block structure and set buy-down levels at a flat
$3/Watt for systems under 50 kW and $2.50/Watt for systems over 50 kW.

Education, financing, and other market support activities may be critical to the
success of customer-sited programs. Experience also suggests that market support
activities may be required to augment even a generous buy-down program. Education
may be especially important. Over the past two years, the educational component of
California’s SBC program has focused principally on renewable energy marketing and
very little on the buy-down program. Perhaps this helps explain why only 9.5% of
residential and business customers were aware of the CEC’s buy-down program one year
after its launch, and after nearly 2 years, residential awareness rose to only 14%, while
business awareness held steady at 9%.%* Low levels of program awareness perhaps
partially explain the slow response in California. Accordingly, the CEC plans to apply
additional funds in the future towards education. Wisconsin has also used program funds

%0 Schools receiving free PV systems are expected to add a solar curriculum and hold at least three open houses to
demonstrate the system to the public.

*1 More than 800 people responded to ads and newspaper articles promoting the program, over 100 completed a
fairly involved application process, and after some applicants were disqualified due to inadequate siting
requirements, the final 24 winners were drawn out of a hat.

%2 See Renewable Energy Program Preliminary Evaluation: Overall Program Summary Report, prepared for the
California Energy Commission by Regional Economic Research, October 30, 2000.

37



for broad-based customer education, and New Jersey has similarly budgeted for public
awareness and outreach, target marketing, and market facilitation activities to occur in
tandem with its own buy-down program.

Meanwhile, several funds (e.g., Montana Power Company) are targeting PV
demonstration projects on schools and other high-visibility locations, and will (or plan to)
assist with the development of a solar curriculum to leverage the demonstration value of
their programs. In these cases and others involving high-visibility demonstration
projects, higher incentive levels may be warranted given the supplemental educational
value of the resultant projects.

Easily accessible low-cost financing — the lack of which is often noted as a barrier to PV
sales — may also enhance the effectiveness of a customer-sited program. As discussed
earlier, three states have or are in the process of developing such consumer financing
programs: New York, Pennsylvania, and Wisconsin. While experience suggests that
financing programs alone are unlikely to significantly increase PV sales, they may offer a
low-cost complement to other PV incentives.

Finally, as discussed later, several states have used broader infrastructure-building
activities to strengthen the supply chain for distributed generation sales. Wisconsin is a
particularly good example of this approach, where business development grants and
training have represented a significant part of their funding strategy thus far.

Consider approaches other than buy-downs. Given the mixed success and high
incentive requirement of typical buy-down programs, some state fund administrators
have begun to explore whether other incentive policies may more effectively support the
commercialization of PV systems. While experience with these programs is too limited to
evaluate their successes relative to buy-down programs, six specific policies have been
used or considered:

1. Project-Based Competitive Solicitations: In lieu of setting up a typical buy-down
program, NYSERDA has issued a series of RFPs for commercial PV systems, often
requesting bids for specific projects (Montana Power Company has also taken this
approach). This approach has the advantage of a high project completion percentage
and cost minimization — receptive sites are identified up front, removing one large
barrier to project completion. The RFP process also allows NYSERDA to consider
factors other than cost, such as which projects provide the most visibility and
demonstration value.

2. Building Distribution Channels: NYSERDA has targeted the residential PV market
in a more indirect way by funding three PV manufacturers to develop distribution
channels that are intended to enable them to more effectively market their products to
residential customers. By leaving the residential solicitation open-ended in terms of
the types of responses it would consider, NYSERDA hoped to effectively tap into the
expertise of the private sector, allowing respondents to propose funding approaches
that would best suit their needs.
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3. Equity Investments: The Connecticut Clean Energy Fund has provided seed capital to
Solar Dynamics, Inc., a start-up spin-off whose initial product is the Solar Power
Companion, a portable PV generator originally developed by ASE Americas, Inc.
The goal of this investment is not necessarily to boost PV use in Connecticut, but to
develop a Connecticut-based business that can tap into the interstate and international
PV markets. Other state funds focusing on economic development (notably
Massachusetts and Pennsylvania) may also find opportunities in such export markets,
especially as the most cost effective and promising markets for PV are arguably
overseas.

4. Bulk Purchases: Spire Corporation has secured $8 million in firm commitments ($6
million from ComEd and $2 million from the City of Chicago Department of
Environment) to purchase a substantial amount of PV panels from its new Spire
Chicago Solar manufacturing plant located on a redeveloped brownfield on Chicago’s
west side. These commitments were not only sufficient to lure Spire into Chicago,
but should also result in a lower per-unit cost to the City of Chicago. As an
alternative or supplement to buy-down incentives, state funds may be able to leverage
their impact by aggregating or facilitating the aggregation of interested participants
into a bulk purchase order. The Sacramento Municipal Utility District’s PV Pioneer
program has achieved considerable success in driving the price of PV systems down
through bulk purchases.

5. Project Leasing: Pennsylvania's Sustainable Development Fund is exploring the
possibility of funding a PV leasing program. Leasing programs remove perhaps the
greatest barrier to PV adoption — high up front costs — and may also reduce potential
anxiety a homeowner might have over system performance or maintenance, or having
to move before the system pays for itself. A leasing arrangement could also reduce
the costs of PV if the leasing company is be able to take advantage of bulk equipment
purchases, the federal five-year accelerated depreciation tax credit, the federal 10%
business energy tax credit, and long-term financing.

6. Niche Markets: As an alternative to supporting the broad market for PV, it may make
sense in some instances to target niche applications for which the technology is
particularly well-suited. As detailed in its operating plan for fiscal years 2001 and
2002, MTPC plans to undertake a green buildings program in Massachusetts to
promote the use of PV and other renewable energy technologies in highly energy
efficient buildings. MTPC plans to network with architects and building engineers to
identify opportunities, offer technical services in facilitating deal flow and
minimizing transactions costs, and provide financial incentives in the form of grants
or loans. The SDF in Pennsylvania has also supported green buildings, providing a
commercial loan of $250,000 and a grant of $46,759 to a developer of twelve
affordable solar townhouses in West Philadelphia, which feature passive solar design
and solar hot water and PV systems. Other examples of niche markets include PV-
powered outdoor lighting systems funded by Rhode Island, a manufacturer of PV-
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powered traffic control signs funded by the SDF in Pennsylvania, and the “high-
value” PV applications funded by NYSERDA.*®

Consider programs specifically designed for fuel cells and other distributed
generation technologies. Much of the discussion above emphasizes photovoltaics, but
PV is by no means the only possible distributed generation technology eligible for
program support. A number of states, for example, have applied their buy-down
programs to small wind generators as well. Limited experience with the support for this
technology in California shows that small wind is generally more cost effective than PV,
but that resource and siting issues can limit customer interest.** Nonetheless, many of the
lessons identified earlier for PV are equally applicable to small wind installations.

Fuel cells are also often eligible for state renewable energy funds. Where fuel cell
eligibility is restricted to those powered by renewable fuels, states should likely expect
only limited development activity. In California, for example, where such fuel cells are
eligible under the buy-down program, only two projects have come on line during the
first three years (both projects, located at wastewater treatment facilities, are fueled by
methane from anaerobic digestion).*®

Where broader eligibility of fuel cells is allowed, programs should achieve greater
success. One particularly promising application of fuel cells is for “premium power,”
defined here as power supply that is significantly more "available™ and of better quality
than the regular grid and the conventional types of generation backup (e.qg., diesel
generators). Certain businesses experience substantial financial losses during both
momentary and extended power supply disturbances. Massachusetts is therefore planning
a program to target this application, the premise for which is that fuel cells' unique ability
to address momentary disturbances can protect businesses against financial losses,
therefore justifying the high cost of this particular technology. The program in
Massachusetts will fund feasibility studies that seek to confirm the suitability of a
premium power application, and will provide financial incentives to reduce the cost of
fuel cell installation.

While certain markets for fuel cells are promising, even here sizable barriers remain.
Rhode Island’s $2.10/Watt support of a 200 kW fuel cell installation at a hospital, when
combined with a DOE incentive, covered more than half the installed cost of the system.
Even so, the hospital invested nearly $400,000 in the system. For many institutions, this
level of capital investment will need to be included in the annual capital budget, which
could extend the sales cycle for this technology to a year or more, depending on the

* NYSERDA defines “high-value” as “where the intrinsic benefits of photovoltaic and/or wind power generation
systems justify their installation over other energy sources,” such as where grid electricity is limited or unavailable.
% As of August 14, 2000, 26 small (<10 kW) wind turbines had been installed through California’s buy-down
program, and another 21 had been approved. These figures compare with 300 installed small PV systems and an
additional 143 approved. This despite the fact that small wind turbines were found to be about half the cost of small
PV systems (on a $/kW basis), and up to three times more cost-effective (on a $/kWh basis). See Renewable Energy
Program Preliminary Evaluation: Emerging Renewable Resources Account, prepared for the California Energy
Commission by Regional Economic Research, October 30, 2000.

% The CEC may expand fuel cell eligibility to those that are natural gas fueled under 2002-2007 program funding.
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capital planning cycle for the customer. Fuel cell programs should therefore support a
project timeframe that is sufficient to accommodate this end-use customer reality.

The developer of the Rhode Island fuel cell also felt that it could have structured a better
deal for the customer had Rhode Island’s program allowed the incentive to go to the
developer instead of requiring it to flow directly to the customer. If the incentive had
flowed to the developer, the developer could have structured an arrangement with the
customer as a lease or as a service rather than being constrained to a direct sale (with its
associated large capital outlay).

Finally, experience also suggests that any distributed generation program targeting fuel
cells should keep in mind that potential fuel cell customers may be very different from
PV customers. PV customers are most likely motivated by environmental concerns,
whereas fuel cell customers are just as likely to be motivated by power quality and
reliability concerns. Fuel cells — at least for the time being — are only commercially
available as 200 kW units, thereby limiting the universe of potential customers to those
needing that much power (not to mention heat or steam) and commanding a significant
budget. Finally, in providing power quality and reliability services, fuel cells have a
number of strong competitors.

4. Building industry infrastructure may be especially important where limited
renewable energy project experience exists.

Though hard to evaluate analytically, a number of states have found value in augmenting
renewable energy project-based incentives with various programs to increase the capacity of
renewable energy firms in developing and marketing their products. Whether deployed in a
supporting or central role, such capacity-building may be especially important in states where
existing renewable energy markets are small, where renewable resources are limited, and
where new renewable energy applications are emerging (e.g., grid-connected PV and
renewable energy marketing).

Of course, the appropriate scope and type of industry and infrastructure development
programs will depend on the state. Already discussed are the efforts of some states to
provide loans or equity investments in renewable energy firms. This form of financing can
be thought of as a specialized approach to building infrastructure through early-stage
investments in promising renewable energy companies. Also previously discussed is the role
of and funding for customer education programs (and high-visibility renewable energy
demonstration projects) pursued by some state funds. Beyond these efforts, two additional
industry and infrastructure development activities have also been pursued:

» Market Assessments, Resource Studies, and Site Prospecting. New York has
supported its wind development RFP with projects evaluating New York’s wind resource,
identifying potential wind development sites, and analyzing transmission access issues.
Rhode Island also conducted a general technology and resource assessment in the early
days of its fund, and followed up with a more in-depth wind prospecting study.
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» Business Development Grants. Other states have made industry infrastructure
development a central pillar of their approach. The first phase of Wisconsin’s Demand-
Side Applications for Renewable Energy (DSARE) program, for example, was built
largely around providing small grants to local businesses for business and technology
development purposes.*® Pennsylvania awards small business development grants for
business planning purposes and, as discussed earlier, New York funded three PV
manufacturers to develop distribution channels that will enable them to more effectively
market their products.

C. Strategic Issues

Several other strategic issues that have faced state funds are discussed here, including out-of-
state project funding, the possibility of collaborative work among multiple state funds, the risk of
creating a “wait and see” attitude in renewable energy markets, and the impact of renewable
portfolio standards, tax credits, and various regulatory rules on state funding strategies.

1. Maximizing the impact of an SBC fund can involve out-of-state project funding.

Experience shows that requiring that projects be located in-state to be eligible for funds can
be constraining, especially for those states with a limited renewable resource base and/or
difficult siting conditions, such as in the Northeast. Rhode Island, for example, has faced
substantial challenges in finding in-state projects to fund. Adopting a broader, regional scope
for eligibility may therefore make a lot of sense, particularly in well-defined regions such as
New England, whose states are largely interconnected through the New England Power Pool
(NEPOOL).*" Such regional development, while perhaps not benefiting an individual state’s
economy as directly as would an in-state project, could potentially provide the same
environmental benefits to the state as would an in-state project.*® Furthermore, a regional
approach allows states with limited renewable resource potential and acute siting restrictions
to maximize the impact of their funds by supporting more economical developments in
nearby states.

% A recent review of Wisconsin’s program questions the wisdom of its “shotgun” approach to preparing the market
for transformation. Comparing responses between an October 1999 baseline survey and an August 2000 follow-up
survey reveals disappointment among small business participants over many aspects of the program, and in
particular over assistance with general advertising and communications materials. While the baseline survey may
reflect heightened and perhaps unrealistic expectations, and the evaluation period (< 1 year) is too short to fairly
judge the full effect of market transformation initiatives, perhaps a more concentrated focus on those areas where
state support was perceived to be most helpful — such as project facilitation assistance — is warranted. It is
particularly noteworthy in this regard that the most heavily funded and focused DSARE effort — daylighting — fared
quite well in the program evaluation. See Wisconsin Focus on Energy: Second Interim Report — Final prepared by
Hagler Bailly Services, Inc., October 2000.

% The mid-Atlantic states, which are connected through the PJM Interconnection, provide another example.

% As New England’s experience with acid rain from SO, emissions and smog from NO, emissions has proven, air
sheds know no political boundaries, and tend to move from west to east. In this sense, a wind farm in western
Massachusetts or up-state New York could provide potentially equivalent air quality benefits to populated coastal
areas as could an in-state project.
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Several states have taken this view, and have expressed a willingness to fund out-of-state (or
out-of-service territory) projects that can be shown to benefit in-state ratepayers.
Connecticut, Massachusetts, Pennsylvania and, more recently, Rhode Island, all fall in this
category. To date, the most commonly cited example of an out-of-state project that benefits
in-state ratepayers has been a renewable generation facility that sells its power into the state.
Pennsylvania has funded one such project in the Energy Unlimited/Community Energy wind
venture, which is located outside of PECO’s service territory, and Rhode Island recently
funded a wind project in western Massachusetts that will — if developed — offer its output at a
discount to marketers wheeling the power into Rhode Island.

2. Common issues, experiences, and situations may create opportunities to partner
with other states.

While state funds have not yet developed explicit partnerships or pursued many joint
projects, there are certainly a number of areas where states could benefit from doing so.
Though each state faces unique constraints and opportunities, all states are engaged in a
similar undertaking. The key will therefore be to identify common projects that address the
needs of multiple funds simultaneously. To respond to this need, the Clean Energy Funds
Network (CEFN) has been created to explore, coordinate, and pursue the joint needs of the
state renewable energy funds.*® Many of the state funds identified in this report have been
active in this process. Areas of possible collaboration identified by CEFN to date include:

» Information Exchange. Because so many different approaches to supporting renewable
energy sources are being developed and used, great value may be gained by simply
enhancing communication and information exchange across states about the design,
results, successes, and failures of different programs.

e Consumer Education. Building consumer education and awareness of renewable
energy is vital in every state, and in many cases the message is generic enough that a
concerted multi-state effort to develop high quality educational campaigns could be
effective.

» Market Research. Research to explore renewable energy market opportunities, resource
potential, and/or appropriate program and project funding strategies is another area ripe
for partnering, especially on a regional basis such as the Northeast.

» Business Services. Renewable energy business training and certification programs could
well make sense on a regional level; a PV installer in New England will not want to
restrict her business to a particular state, for example.

» Regulatory Rules. Certain regulatory rules are often established on a regional basis and
will play a strong role in determining the attractiveness of renewable energy investments.
The treatment of intermittent resources in transmission and system operations, and the
treatment of renewable energy imports and exports under disclosure systems both provide

% The Clean Energy Funds Network (CEFN) is a foundations-funded, non-profit initiative to support the state funds.
The CEFN Project is run by the Clean Energy Group (CEG), a nonprofit 501(c)(3), publicly supported charitable
organization.
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good examples of such rules. In such cases, states may find value in co-funding
coordinated efforts to develop rules that facilitate renewable energy sales.

* Project Funding. Though certainly more challenging, opportunities to partner on
funding specific renewable energy projects or programs may also arise. For example, a
state like Rhode Island could identify a promising opportunity that is beyond the reach of
its $2 million annual budget, and may therefore enter into a co-funding arrangement with
Connecticut or Massachusetts. Similarly, nearby states may decide to coordinate their
buy-down programs for distributed generation resources.

3. Uncertainty and mixed signals can cultivate a “wait and see” attitude that slows
project development and may result in lost funding opportunities.

In order to maintain a steady pace of renewable energy development, experience with some
state funds suggests that it may be important for fund administrators to quickly articulate a
clear funding plan and to minimize potential funding uncertainties. Failure to do so may lead
to a “wait and see” attitude among market participants, thereby slowing renewable energy
project development. More importantly, any resulting delays could eliminate (not just slow)
certain timely funding opportunities, such as wind development prior to the possible
expiration of the federal production tax credit for wind.

At least two examples show the potential effects of funding uncertainties on the market.
First, the legal challenge that delayed the implementation of the Massachusetts Renewable
Energy Trust Fund for over two years is claimed by some to have slowed renewable energy
investment in the state, as potential developers and investors at first waited to see how the
decision would play out, and then once the court ruled in favor of the Trust, began waiting
for funds to become available before proceeding with their projects. Similarly, in
Pennsylvania the recent PECO/Unicom merger, with its $12 million settlement fund
earmarked specifically for wind development, may have caused wind developers to hold off
on new projects until it was clear how the funds would be distributed. Furthermore, the
remaining three utility SBC funds in Pennsylvania have been slow in naming administrators
and developing funding plans, creating additional uncertainty.

4. Links between SBC programs and other renewables policies should be considered.

To maximize the impacts of their efforts, state renewable energy funds are also beginning to
explore the interactions between their own funds and other renewable energy programs,
including in particular state RPS policies, federal tax credits, and various regulatory rules:

» Renewable Portfolio Standards: In states that have both an SBC and an RPS (or even
where RPS policies exist in neighboring states), some fund administrators have begun to
consider what types of projects will receive full support under the RPS, and then target
their SBC efforts elsewhere. New Jersey has explicitly done this by excluding landfill
gas — the technology that will perhaps receive the most support under the state’s RPS and
that perhaps does not require additional support — from receiving SBC funding.

44



Wisconsin, meanwhile, has limited SBC funds to supporting demand-side renewable
energy activities, based in part on the assumption that the state’s RPS will provide
sufficient support for supply-side projects. In other cases, states have begun to consider
whether to disallow funded projects from selling their output into RPS markets to ensure
that “double dipping” does not take place, and that the state funds are indeed having an
incremental effect on the renewable energy market beyond that which would occur under
the RPS. Such “double dipping” concerns are especially prevalent for renewable energy
projects that are likely to receive sufficient support from an RPS to ensure their
development even absent additional SBC funds (i.e., those projects that can be used to
meet the RPS requirement at lowest cost). Without getting into the complexities, suffice
it to say that, by taking other forms of support into account and coordinating with these
other programs, fund administrators may help maximize the impact of their SBC dollars.

Tax Credits: Another important issue facing fund managers is the interaction between
their SBC-funded programs and federal (and perhaps state) tax incentives. Federal tax
incentives, such as the production tax credit for wind and closed-loop biomass and the
investment tax credit for geothermal and solar, are reduced or offset by certain forms of
state funding. If state funding simply offsets or reduces the value of existing tax credit
programs, then the impact of state funds will clearly not be maximized. Given this
consideration, the state of California designed its renewable energy programs to not
offset the federal tax credits (discussions with and an advisory letter from the IRS were
received in this regard). Because this letter applies to specifics perhaps unique to
California, it would appear reasonable that other states take similar considerations in
mind as they design their renewable energy programs.

The availability of tax credits also bears consideration with respect to the timing of a
fund’s activities. The slated expiration of the federal production tax credit for wind after
2001, for example, has provided the stimulus for some state funds to move quickly in
developing support programs for wind power. Pennsylvania promptly auctioned off $6
million from the PECO/Unicom merger in order to get projects in the ground prior to the
potential expiration of the PTC and thereby maximize the leverage and impact of the
fund. Similarly, Rhode Island recently provided funds to a wind project in Massachusetts
that should help keep the project on track for completion prior to the expiration of the
PTC. For other funds considering wind development, this experience suggests that delay
could prove costly in terms of the ability to leverage state support with federal dollars.

Regulatory Rules: A number of state regulations can affect the revenue sources
available to renewable energy projects and the likelihood of market expansion in certain
renewable energy markets. These include regulations concerning environmental
disclosure, transmission and scheduling of intermittent generation, and net metering and
interconnection standards. State funds can respond to such regulations in a number of
ways, ranging from designing funding programs to reflect market realities (e.g., diverting
support away from the customer-driven market for renewable energy sales if market rules
preclude robust competition), to becoming involved in changing or shaping market rules.
Some states may wish to do both. For example, Massachusetts’ strategic plan indicates a
desire to support retail renewable energy marketing, but in the absence of a functioning
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retail market MTPC proposes to provide support through a number of alternative
avenues, including remaining involved in important regulatory proceedings that could
affect the future success of this market. Whether a fund manager feels that funding these
types of activities is both appropriate and within its area of expertise, or whether there are
other parties better suited to address these issues, it is clear that these regulatory decisions
will have a substantial impact on the viability of renewable energy markets across the

United States.
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V1. Conclusion

Between 1998 and 2012, roughly $3.5 billion will be collected by the 14 state SBC funds
currently in existence and used to support renewable energy development. These funds, working
in combination with renewable portfolio standards and voluntary renewable energy marketing
programs, have the potential to begin to transform renewable energy markets from their current
niche status into a more mainstream source of energy. Positive early indicators of such a change
are already emerging: large-scale wind farms, for example, now exist or are planned in states
where they never have before, such as Montana, Pennsylvania, Massachusetts, and New York.

In still other states, such as California, funding levels are high enough to potentially stimulate the
installation of thousands of megawatts of renewable capacity.

Some states, of course, have had more success than others in promoting the use and development
of renewable energy sources. To some degree, variation in success can be attributed to the
different approaches states are taking to the distribution of funds. As highlighted in this paper,
three very different funding models are being pursued - investment, project development, and
infrastructure development — and states have developed a wide range of program types.

Despite the prospects for some funding failures, however, we believe that the diversity and
adaptability of approaches taken to date is encouraging and will allow states to “learn by doing.”
Also encouraging is that fund management has, for the most part, remained dynamic, evolving
according to market needs. For example, in response to the apparent under-performance of
traditional buy-down programs, some states are beginning to pursue alternative approaches,
while others are taking positive steps to improve their existing programs. Other states have re-
allocated funds in response to strong demand for certain resources (e.g., wind in New York) or
programs (e.g., new renewable energy in California).

In this paper we have summarized early experience with these SBC programs and have offered a
number of observations based on that experience, but it is clearly still too early to draw definitive
conclusions. Indeed, as experimentation flourishes on the uses of these funds, absolute successes
and failure may only be identified over the course of a number of years.
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Appendix A. Case Studies of Clean Energy Funds

CALIFORNIA
Background

California — the most populous state in the nation and ranking among the highest in terms
of electricity consumption — has traditionally been a pioneer in renewable energy development.
Favorable state-level incentives piggy-backing on top of aggressive PURPA implementation
created a sharp rise in non-utility generation during the 1980s and early 1990s, much of it from
renewable facilities. California is blessed with a relatively strong and diverse renewable resource
base, including attractive geothermal sites, several good inland wind passes, abundant insolation,
a significant landfill gas resource, and large biomass potential from agricultural and forestry
residue. Non-hydro renewables currently make up roughly 10% of the state’s electricity supply,
with about 5% coming from geothermal facilities, 2% from wind, 2% from biomass and waste,
and 1% from solar (PV and solar thermal electric). Hydropower makes up an additional 23%
(20% large hydro and 3% small hydro of less than 30 MW).

On April 1, 1998, California became the third state to open its retail electricity market to
Ocompetition. California’s restructuring legislation (AB 1890) mandated that $540 million be
collected via a non-bypassable surcharge on electricity sales between 1998 and 2002, to be used
to support existing, new, and emerging in-state renewable generation. AB 1890 charged the
California Energy Commission (CEC) with recommending market-based mechanisms to
distribute the $540 million; most of the CEC’s recommendations were approved and encoded
into law in October 1997 as part of Senate Bill 90 (SB90). Funding had been slated to expire at
the end of March 2002. But on September 30, 2000, the California legislature enacted the
Reliable Electric Service Investments Act (RESIA), which extends SBC funding through 2011
(with a formal review after the first 5 years), starting at $135 million per year in 2002 and
growing at a rate equivalent to the lesser of annual growth in electricity sales or inflation.

Funding Approaches Under SB90
Senate Bill 90 directs the allocation of the original $540 million in the following manner:

Existing Renewable Resources Account: $243 million (45% of total funds)
New Renewable Resources Account: $162 million (30% of total funds)
Emerging Renewable Resources Account: $54 million (10% of total funds)
Customer-Side Renewable Resources Purchase Account:

 Customer Credit Subaccount: $75.6 million (14% of total funds)

» Consumer Education Subaccount: $5.4 million (1% of total funds)

Existing Renewable Resources Account (“Existing Account™)

Funded with $243 million (the largest chunk of the overall $540 million), the Existing
Account is intended to help renewable facilities that were operational prior to September 26,
1996 weather the transition to a competitive market. Technologies are grouped into three tiers
depending on their relative need for support, with $135 million going to Tier 1 (biomass,
solar/thermal, and waste tire), $70.2 million to Tier 2 (wind), and $37.8 million to Tier 3
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(geothermal, digester and landfill gas, small hydro, and municipal solid waste). Funds are
disbursed in the form of a production incentive, with decreasing annual allocations (for all tiers)
and decreasing annual ¢/kWh incentive caps (for Tier 1 only). The size of the production
incentive equals either the difference between a target price and the market clearing price, a pre-
determined cap for each tier, or the funds-adjusted price*® — whichever is least. The following
table lists the target prices and caps for each tier.

Tier | Total Funds | Price (¢/kWh) | 1998 | 1999 | 2000 | 2001
1| swsmiion |—— G0 | 1o
2 | $70.2 million nggpet 11’3:3 ig ig ig
3 | $37.8 million nggpet 5;8 ig ig ig

Senate Bill 90 defines the market clearing price to initially equal the short-run avoided
cost (SRAC) specific to each of California’s three distribution utilities (PG&E, SCE, and
SDG&E), with the intent of switching over to the California PX day-ahead price once the CPUC
determines that the PX is functioning properly for this purpose. Given the PX’s demise in early
2001, however, the market clearing price (for the purposes of the existing account) remains equal
to each distribution utility’s SRAC.

New Renewable Resources Account (““New Account”)

Initially funded with $162 million, the New Account is intended to kick-start
development of new utility-scale renewable generation facilities (i.e., those in-state facilities
coming on-line after September 26, 1996 that meet the legislative definition of “renewable”). To
distribute the funds, the CEC held an auction in June of 1998, in which developers bid for a five-
year fixed ¢/kWh production incentive (capped at 1.5¢/kWh). The total revenue stream for a
winning bidder in the auction equals the summation of the production incentive and whatever
form of power sales revenue the generator is able to negotiate in the wholesale electricity market
(including any renewable energy premium available).** Winners are required to meet a series of
six milestones within prescribed time-periods, and get back half of their bid bond after passing
the first milestone, and the remainder after passing the second. The sixth and final milestone —
bringing the project on-line — must be completed within 36 months of the adoption of a project
award package.

As a result of California’s unfolding energy crisis and the need to increase the amount of
generation capacity, a second smaller auction of $40 million was held in the fall of 2000, funded
by a surplus accumulating in the Existing Account as high SRACs reduced or eliminated
incentive payments. To encourage the development of new capacity prior to the peak summer
season, the CEC will increase the awarded production incentive by 10% for any project coming

“0 The funds-adjusted price is just the minimum of either the capped price or the difference between the target and
market clearing price, factored down to account for any funding constraints.

*! Generators may also be eligible to receive the federal production tax credit. In designing its renewable energy
program, the state of California took care to ensure that state incentives would not offset the value of federal tax
credits (discussions with and an advisory letter from the IRS were received in this regard).
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on-line before June 2001, *? and will reduce the awarded production incentive by 10% for any
projects that are not on-line by July 2001. Another 10% will be deducted from projects that are
not on-line by the end of 2001, and after that the CEC reserves the right to terminate the award
altogether.

Emerging Renewable Resources Account (““Emerging Account™)

The $54 million in the Emerging Account is used mainly to buy down the capital cost of
customer-sited renewable facilities that will offset some portion of the customer’s load.
Qualifying “emerging” technologies include CEC-certified photovoltaic systems, solar thermal
electric systems, fuel cells utilizing renewable fuels, and small (<10 kW) wind turbines. Though
not limited to small generating projects, at least 60% of the funds must be awarded to systems of
10 kW or smaller, and another 15% is reserved for systems rated at 100 KW or less.

Consistent with the idea that production costs should decline as demand grows, the funds
are distributed sequentially in five blocks of decreasing value. Once all the funds in a block are
committed, the next block offering a lower subsidy becomes available. The following table lists
the block specifications.

Block 1 2 3 4 5
Total Funds (million) $10.5 | $10.5 | $10.5 | $10.5 | $12.0
Max $/Watt Rebate $3.0 | $25 | $2.0 | $15 | $1.0
Max Rebate asa % of Cost | 50% | 40% | 30% | 25% | 20%

Payments are disbursed upon proof of a certified installation accompanied by a 5-year
comprehensive warranty.

Customer Credit Subaccount

$75.6 million is available to support the competitive retail market for renewable energy.
Customers purchasing eligible renewable energy products in the competitive market are eligible
for a ¢/kWh rebate, usually collected by the energy service provider and passed through to the
customer via lower prices. The customer credit was originally set at its cap of 1.5¢ per kWh of
eligible renewable generation (with a cap of $1,000 per year for large (>20 kW) commercial and
industrial customers), but increasing retail renewable energy demand vying for a fixed amount of
funds prompted the CEC to reduce the credit to 1.25¢/kWh for the period from December 1999
to June 2000, and then again to 1.00¢/kWh in July 2000, where it stands today.

Consumer Education Subaccount

A total of $5.4 million over four years is to be used to implement the Renewable Energy
Consumer Education (RECE) Marketing Plan, which was adopted by the commission on
February 17, 1999. RECE aims to raise consumer awareness of renewable energy and its
benefits, focusing on both the customer-driven retail market for renewable energy and the
customer-sited distributed generation market (i.e., “emerging” technologies).

%2 The total incentive, including the 10% bonus, cannot exceed 1.5 cents/kWh.
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Funding Approaches Under RESIA

Under the RESIA, the CEC is required to produce an investment plan for the first 5 years
of the SBC extension by the end of March 2001. Under the CEC’s draft investment plan,
circulated for comment in early 2001 and subject to change before finalization, the CEC
proposes to allocate a total of $675 million** from 2002-2006 in the following manner:

Existing Renewable Resources Account: $101.25 million (15% of total funds)
New Renewable Resources Account: $303.75 million (45% of total funds)
Emerging Renewable Resources Account: $67.5 million (10% of total funds)
Customer Credit Account: $168.75 million (25% of total funds)

Consumer Education Account: $33.75 million (5% of total funds)

Under this early proposal, the most dramatic shifts in funding from the original SB90
allocation take place in the Existing Account (from 45% to 15%) and the New Account (from
30% to 45%). These shifts reflect current and expected future conditions in the California
electricity market, where new generation capacity is desperately needed and market prices are
expected to remain high enough to fully support existing generation. Both the customer credit
and consumer education accounts also show increases (from 14% to 25% and from 1% to 5%,
respectively). Given the potential abolishment of customer choice under ABX1-1, however, the
customer credit allocation may be revisited before the investment plan is finalized.

Proposed programs from 2002-2006 remain similar in scope to what has occurred under
SB90 from 1998-2001, with a few notable exceptions, for the most part relating to the expansion
of project eligibility requirements. The following is a summary of notable proposed changes
from SB90 for each of the five accounts (again we note that these programs are likely to be
amended before the investment plan is finalized, and for the time being should perhaps best be
viewed as indications of program direction):

» Existing Account: Tier 3 facilities (geothermal, small hydro, waste-to-energy and
landfill methane), which have not received any incentive payments since October 1999
due to high SRACs, will no longer be eligible to receive funds. Proposed target prices
and caps for the other two tiers would remain constant through 2006, at a target price 5
cents/kWh for Tier 1 and 3.5 cents/kWh for Tier 2, and a cap of 1 cent/kWh for both
tiers. Generation from renewable energy projects located outside of California that are
both interconnected to the California grid and isolated from local interconnection in their
areas (“landlocked” facilities) may be eligible for funding, and the CEC also proposes to
disregard stranded asset collection considerations when determining project eligibility.

* New Account: Rather than conducting a single large auction, the CEC proposes to hold
biennial auctions of roughly $121.5 million. In recognition of the unexpectedly high
market prices in 2000 and early 2001, the CEC may attempt to tie incentive payments to
market prices in order to avoid providing incentives when market prices alone may fully
support new renewable energy projects. Other proposed changes involve expanding
eligibility to include “landlocked” facilities, as well as projects located outside of

3 $675 million is simply $135 million per year for five years, ignoring any adjustments due to inflation or growth in
electricity sales. Assuming positive inflation and sales growth, actual funding will be higher than $675 million.
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California that have guaranteed contracts to sell their power into California. In addition,
on-site generation, utility-owned projects, and facilities that have sufficiently repowered
so as to qualify as “new,” may also be made eligible. The CEC also proposes to disregard
stranded asset collection considerations when determining project eligibility.

Emerging Account: Out of concern that declining incentive levels may stifle demand
for distributed generation just as the market is beginning to accelerate, the CEC proposes
to eliminate the declining block structure, and instead offer a level buy-down of 50% of
system costs, subject to a cap of $3 per watt for small systems and $2.50 per watt for
large systems. The threshold between small and large systems would be increased from
10 kW to 50 kW. The CEC further proposes to allow investor-owned utilities to own
systems and receive funding. The list of eligible technologies may be expanded beyond
wind, PV, solar thermal, and renewably-fueled fuel cells to include other technologies, or
advanced versions of currently eligible technologies. The CEC did not identify what
these technologies might be, other than to list certain criteria such as commercial
viability, available five-year warranties, at least a year’s worth of performance data, and
that the project be designed for generating electricity on-site. Finally, the CEC is charged
with determining whether fossil-fuelled fuel cells should be eligible for 2002-2007
program funds.

Customer Credit Account: The credit level would be reset to 1.5¢/kWh, from its
current level of 1.0¢/kWh. Eligibility may be expanded to include facilities located
outside of California but connected to the Western Systems Coordinating Council. At the
same time, eligibility may be restricted to energy products containing a certain level of
new generation, or possibly only new generation. The CEC may also create two credit
levels—one for new and one for existing renewable generation. Energy service providers
receiving the credit may be required to provide renewable energy educational materials to
their customers. Given the potential prohibition of retail choice contained in ABX1-1,
the customer credit program may have to be re-thought.

Consumer Education Account: In addition to continuing and increasing targeted
grassroots and media activities throughout the state, attention will be given to decreasing
or removing market barriers, such as permitting delays. A single administrator will run
educational programs for both the retail renewable energy market and the emerging
energy technologies market in an integrated fashion.

Status and Results

Existing Renewable Resources Account (“Existing Account™)

As of June 2000, 259 projects totaling more than 4,100 MW of capacity were receiving

support from the Existing Account. Due to higher-than-normal short run avoided costs of
electricity purchases and the way in which the incentive payments are calculated, the payment
across all tiers has been rather modest, averaging around 0.5¢/kWh, with eligible facilities
(especially Tier 3 facilities) often receiving no payment at all. Indeed, Tier 3 facilities have not
received any payments since October 1999. The CEC anticipates this situation will remain
unchanged throughout 2001. Despite the sporadic nature of support for some technologies, an
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October 2000 program evaluation reveals that nearly half of the respondents to a survey
indicated that they would have reduced their output or shut down completely in the absence of
the program. There is also some evidence that incentives for Tier 1 are too meager: at least one
biomass facility stopped operations after the target price dropped from 5 ¢/kWh to 4 ¢/kWh.

Because of low expectations of future payments, and the fact that only about half of the
$243 million allocated to this account has been disbursed to date, the CEC redirected $40 million
of Existing Account funds to the New Account in order to fund a second new renewable
resources auction in late 2000.

New Renewable Resources Account (““New Account”)

Fifty-five out of a total of fifty-six bids were successful in the June 1998 new renewables
auction, with the lone unsuccessful bid failing due to an inability to demonstrate adequate site
control (one of the bidding requirements, along with supplying an estimate of generation over
five years and a bid bond equal to 10% of expected subsidy). The required 5-year production
incentive of successful bids ranged from 0.75¢/kWh to 1.49¢/kWh, with a weighted average of
1.2¢/kWh. The auction may eventually support roughly 543 MW of new capacity, with wind
supplying the bulk (310 MW), followed by geothermal (157 MW) and landfill gas (70 MW). As
of January 2001, three successful bidders had canceled their projects, and thirteen projects were
on-line, with the remaining thirty-nine projects in various stages of development.**

Seventeen out of twenty-eight bids were successful in the $40 million auction held on
November 15, 2000. Successful bids ranged from 0.26¢/kWh to 1.35¢/kWh, with a weighted
average incentive of 0.59¢/kWh. If all successful projects are built, this auction will support
over 471 MW of new capacity, with wind accounting for 439 MW, and biomass, small hydro,
and landfill gas supplying the rest.

Though the new renewables auction is often cited as one of the key successes of
California’s renewable energy programs, only time will tell how many of the winning bidders
develop their projects. Several factors, however, appear to have limited or may limit the success
of the New Account. The one-off nature of the auction,* along with relatively weak penalties
for opting out of a successful bid, led to what many believe was a certain degree of speculative
bidding, as those who had contemplated developing new facilities saw the auction as their only
chance in the next four years of receiving a portion of the state subsidy. Furthermore, with the
first auction conducted after only a few months of experience in the new competitive market,
bidders lacked important information concerning the strength of the market and the extent of the
“green” premium they might expect to receive from renewable energy marketers. The effect
may be that a number of winning bidders may not end up developing their projects, holding up
scarce funds that might have been used for other purposes in the interim. Moreover, in
retrospect, the first auction was barely competitive, as only one of the 56 bidders was denied. A
series of smaller auctions spread out over time, with higher incentive caps and longer payment
streams, may alleviate some of these problems and help drive down costs. The CEC’s proposal
to move to biennial auctions under the SBC extension is heartening in this regard.

* See the CEC web site at http://www.energy.ca.gov/renewables/new_renewables_table.html for a list of all projects
and their status.

*® Instead of conducting a series of regularly-scheduled smaller auctions over time, the CEC scheduled only one
large auction of production incentives for new renewables in June of 1998. The second smaller auction was initially
unplanned.
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Emerging Renewable Resources Account (““Emerging Account™)

Through August 14, 2000, 344 systems (316 PV, 26 small wind, and 2 fuel cells) totaling
1.71 MW of capacity had been installed with roughly $4.7 million in support from the Emerging
Account, and there were another 237 projects (212 PV and 25 small wind) representing 1.8 MW
and about $5.1 million in payments in the pipeline.*® While PV is by far the most popular
technology in the buy-down program, the October 2000 program evaluation reveals that
performance of installed systems has been lower than projected.*’

With a total of at least $9.8 million either distributed or in the pipeline, Californians have
not yet depleted the first funding block for small systems (< 10 kW), even as the program nears
the completion of its third year.*® Although anecdotal evidence indicates a recent surge in
demand for PV and small wind systems spurred by California’s energy crisis, after three years of
program operation, results to date can be described as modest, and illustrate that even a generous
subsidy may not attract healthy interest if potential customers are not aware of the program. *°
Although the number of requests for funds has generally increased over time, the October 2000
program evaluation reveals that even after the program had been up and running for two years,
only 14% of California residents were aware of the program, and commercial awareness was
even lower at 9%. This lack of awareness may be partly a function of the way in which the
Consumer Education Subaccount has been managed to-date.*

Customer Credit Subaccount

With the “shopping credit” or “standard offer” pegged to the California Power Exchange
(PX) market-clearing price until recently, it has been hard for energy service providers (ESPs) to
offer California consumers much in the way of savings on the commodity portion of their bill.
Recognizing that the value of the customer credit (originally set at 1.5¢/kWh) exceeded the
wholesale premium for renewable energy by as much as 1¢/kWh, most ESPs serving small
customers have supplied their customers with eligible renewable energy — whether or not their
customers have requested it — in order to pick up the customer credit and lock in the margin.
Some ESPs even used the savings to market retail renewable energy at a discount to PX rates.
This tactic was first widely employed in early 1999, and the ensuing wave of renewable energy
sales chasing a fixed amount of funds necessitated the lowering of the customer credit to
1.25¢/kWh in December of 1999, and then again to 1.00¢/kWh in July 2000, where it remains
today.

“® Only 175 of these 237 projects had been approved as of August 14, 2000.

*" Monitoring of selected PV systems installed through the program revealed that AC output was as much as one-
quarter to one-third below that expected on the basis of certified module and inverter efficiencies. A combination of
system considerations contributed to the under-performance, including component mismatch, wiring sizes, shading,
battery storage, orientation, and inverter loading. It was also discovered that many program participants have no
means of monitoring their systems’ instantaneous or cumulative performance, or else do not understand what
quantity of output to expect. See Renewable Energy Program Preliminary Evaluation: Emerging Renewable
Resources Account, prepared for the California Energy Commission by Regional Economic Research, October 30,
2000.

*8 Larger systems have proceeded more rapidly through their funding blocks.

* The California Energy Commission has helped fund the development of a web-based service to help customers
compare the economic value of various PV systems, given existing subsidies and net metering provisions.

%0 Stakeholder disagreements prevented the CEC from jointly implementing both the retail renewable energy and
emerging technologies portions of the Consumer Education Subaccount, resulting in sequential rather than
concurrent implementation, with the majority of activities thus far targeting the retail market for renewable energy
(under REMB).
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As of October 2000, 30 ESPs were registered as renewable energy providers, offering a
total of 46 eligible renewable energy products. Most of these firms have not been active in the
California market; only 2 or 3 ESPs have held the majority of retail renewable energy customers.
Through December 2000, over $50 million had been distributed to ESPs via the customer credit,
benefiting roughly 160,000 residential and 39,000 small commercial customers at the peak of the
market in June 2000. With the recent instability in the California electricity market, however,
most retail marketers of renewable energy have returned their customers to default service
providers and exited the retail market.

Prior to the recent demise of the retail market, the vast majority of residential customers
who switched electricity suppliers were served by an eligible renewable energy product. Thus,
the customer credit was driving not only the competitive renewable energy market, but also the
overall competitive retail market in California. The CEC’s October 2000 program evaluation
report illustrates the high degree to which this is true. In particular, in-depth interviews with
ESPs offering renewable energy products reveals that the credit has strongly influenced product
pricing, and that marketers have come to rely heavily upon the credit in a market that is largely
hostile to retail choice. Three marketers indicated that they would most likely exit the market if
the incentive were reduced, while others would raise prices and wait to see how their customers
react, and still others would reduce the amount of renewable energy in their product mix.

Perhaps even more telling are the responses to a survey of customers purchasing products
containing renewable energy: 40% of residential and 72% of non-residential customers that are
purchasing products containing renewable energy are unaware that they are doing so. These
customers were most likely attracted to the product by some other feature, such as low price, and
it remains to be seen how many of these customers would continue to purchase the product if the
level of the customer credit declined and prices rose accordingly. These results suggest that
beneath the apparent “success” of the customer credit program lies a market that was not entirely
healthy, even before the effects of the recent energy crisis are factored in. Specifically,
renewable energy as the cheapest option is somewhat of a market perversion that could distort
expectations and lead to a customer-driven market for renewable energy that is unlikely to
continue once incentives end. Perhaps reflecting some of these concerns, the CEC’s draft
investment plan for 2002-2006 funds suggests some modifications to the customer incentive
program.

Consumer Education Subaccount

Thus far, the portion of RECE devoted to supporting the retail market for renewable
energy has been administered by the Renewable Energy Marketing Board (REMB), whose
activities have included targeted media buys as well as partnering with Global Green USA and
the Center for Energy Efficiency and Renewable Technologies (CEERT) to assist local
governments and businesses in the procurement of products containing renewable energy.>*

The “emerging” renewables portion of RECE was initially primarily limited to market
research, though in the second half of 2000 the CEC published a consumer’s guide to buying a
photovoltaic system, distributed grants for consumer education on individual renewable energy
technologies, and developed five fact sheets to raise consumer awareness about renewable
energy. Further, in February 2001, the CEC issued a $620,000 solicitation for grassroots
outreach efforts targeted in part at emerging renewable technologies. Finally, also in February

*! Assistance has been mainly in the form of business and government roundtable discussions, and for the most part
has been more opportunistic than coordinated.
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2001, the CEC issued a $2.5 million solicitation for a public relations, advertising, or marketing
firm to develop and implement a statewide renewable energy public awareness campaign. Bids
for both solicitations were due in April 2001.
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CONNECTICUT
Back