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Abstract

This report explores the use of feed-in tariffs for renewable electricity generation projects in
California. California has a Renewables Portfolio Standard (RPS) that requires the state’s
investor-owned utilities, energy service providers, and community choice aggregators to serve
20 percent of retail sales with renewable resources by 2010; publicly owned utilities are required
to develop RPS programs as well. As indicated in the 2007 Integrated Energy Policy Report,
California is not currently on track to meet the 20 percent by 2010 requirement. California has
also set a renewable energy objective of 33 percent by 2020 and is expected to need new policy
tools to meet this aggressive target. In addition, it is clear that renewable energy must play a
significant role in meeting the state’s aggressive carbon-reduction goals.

This report explores the potential approaches to expanding the use of feed-in tariffs as a
mechanism to aid in making California’s renewable generation objectives a reality. There are a
great variety of potential feed-in tariff policy design options and policy paths. In examining
options for design issues, such as appropriate tariff structure, eligibility, and pricing, this report
considers policy goals and objectives, stakeholder comments on materials presented in the
Energy Commission’s June 30, 2008, feed-in tariff design issues and options workshop, as well
as lessons learned from feed-in tariff experience in Spain and Germany. Six representative
policy paths are identified for further consideration. The pros and cons of the six policy paths
are explored and analyzed in detail. Finally, the report explores the potential interaction of
these policy paths, examines the interaction of feed-in tariff policies with other related policies,
and discusses issues related to potential next steps.

Keywords: Feed-in tariff, tariff design, energy policy, Renewables Portfolio Standard (RPS),
renewable resources, renewable energy policy, interconnection, grid access, cost allocation,
fixed-price payments, greenhouse gas
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Executive Summary

California has a Renewables Portfolio Standard (RPS) that requires the state’s investor-owned
utilities, energy service providers, and community choice aggregators to serve 20 percent of
retail sales with renewable resources by 2010; publicly owned utilities are required to develop
RPS programs as well.! As indicated in the 2007 Integrated Energy Policy Report (IEPR),
California is not currently on track to meet the 20 percent by 2010 requirement. California has
also set a renewable energy target of 33 percent by 2020 and is expected to need new policy
tools to meet this aggressive target.

Figure 1: California’s Renewable Energy Goals?
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Source: California Energy Commission, 2007 IEPR

This report explores the potential approaches to expanding the use of feed-in tariffs as a
mechanism to aid in making California’s renewable generation objectives a reality. There are a
great variety of potential feed-in tariff policy design options and policy paths. In examining
options for design issues, such as appropriate tariff structure, eligibility and pricing, this report
considers policy goals and objectives, stakeholder comments on materials presented in the
Energy Commission’s June 30, 2008, feed-in tariff design issues and options workshop, as well
as lessons learned from feed-in tariff experience in Spain and Germany. Six representative
policy paths are identified for further consideration. The pros and cons of the six policy paths
are explored and analyzed in detail. Finally, the report explores the potential interaction of

1 See Public Utilities Code Section 387, Subdivision (a).
2 California Energy Commission, 2007 Integrated Energy Policy Report.
1



these policy paths, examines the interaction of feed-in tariff policies with other related policies
and discusses issues related to potential for next steps.

The six policy paths that are examined in the report are summarized in Table 1. These policy
paths span a range of policy directions, as well as timing and scope. In addition to the six
options identified, there is an implicit seventh choice —maintaining the status quo—which will
be considered as a reference point in this and future analyses.

Policy Path 1 is designed to be similar to the feed-in tariff system currently in place in Germany,
but is conditional, in that it will be triggered only if California’s 20 percent renewable energy
goal is not met by 2010. Therefore, under this option, tariffs would become available in the
2012-2013 timeframe as insurance that the 33 percent renewables target would be met by 2020.
There are no restrictions on generator size, and all contracts are fixed-price and long-term. The
tariffs would be differentiated by technology and project size. It is cost-based, and the
preliminary price settings would be set competitively, not administratively. The use of
emerging resources would be capped, so as to limit ratepayer impacts. In addition, the use of
long-term contract and technology-differentiation would provide a degree of price stability to
investors, while promoting a diversity of renewable resources.

Policy Path 2 is a pilot program within one utility for generators over 20 megawatts (MWs),
which would go into effect immediately without any sort of trigger mechanism. Long-term
fixed-price contracts would be available for projects coming on-line within a three-year
window, after which the policy would be reevaluated. There would be no limit to the quantity
of generation eligible to use this tariff, as the limited duration would serve to constrain its
overall use. Tariff payments under this option would be value-based, with payments
differentiated only by production profile (time of production, contribution to peak, and so
forth) and/or environmental adders, rather than being based on the costs of different
technologies. The value-based payments could alleviate some ratepayer concerns relative to the
cost-based alternatives. However, this path may not promote the resource diversity that Policy
Path 1 presents.

Policy Path 3 would be triggered by the establishment of a Competitive Renewable Energy
Zone (CREZ) designated for feed-in tariff procurement in the 2010/2011 timeframe, allowing
generation within the CREZ to proceed aggressively with development once transmission
expansion is committed, without being constrained by the timing and risk of a RPS competitive
solicitation. It is cost-based, but tariff prices would be set administratively rather than through
use of competitive benchmarks. This option would be limited geographically by the CREZ
footprint, and the quantity eligible to take the feed-in tariff price would be capped at the CREZ
transmission limit. This option would target generators over 1.5 MW. Based on the renewable
resource potential and available/planned transmission in the CREZ, this option would help
alleviate worries of undersubscription of new transmission lines and support a diverse mix of
renewable resources.



Table 1: Policy Paths for Further Discussion

Option 1 Option 2 Option 3 Option 4 Option 5 Option 6
Feed-in Full-Market, > 20 MW, Differentiated Solar > net Sustainable Full market <
Tariff unlimited size, undifferentiated Cost-based metering pilot in | biomass > 1.5 20 MW cost-
Policy differentiated value-based 3-yr [ CREZ-Only, 1 utility, cost- MW only, cost- based
Attribute | cost-based with | pilot in 1 utility >1.5 MW based with based differentiated
competitive competitive by technology
benchmark, benchmark & size
triggered by
failure to meet
2010 RPS
target
Resource | All All All Solar Biomass All
Type (sustainable)
Vintage New, separate New + New New New New,
price for repowering separate
repowering price for
repowering
Size No limit > 20 >1.5 > Net metering >1.5 <20
threshold
Timing Trigger (RPS < Now (available Automatically in | Now Now Now
20 percent for 3-year 2010/11 (so
under contract duration) projects are
by 2010, developed in
implement parallel with
Feed-in Tariff in transmission)
2012/13)
Scope Full Market Pilot (limited CREZ-Only Pilot (e.g. Full Market Full Market
time, one utility) within one
utility)
Setting Cost-based with | Value Based Cost-based Cost-Based w/ Cost-based, Cost-based
the Price | initial (time & peak Competitive calculated to
differentiated differentiated benchmark consider
auction without with CO; & other sustainable
MPR to set adders) yield of local
competitive biomass
benchmark for sources
subsequent
tariff
Contract | Long-term Long-term Long-term Long-term ST/IMT Long-term
Duration
Tariff Differentiation Not applicable Wind by size, By size, type By fuel and size | Differentiation
Differenti- | by technology & geothermal, by technology
ation size biomass by & size
size, solar by
technology
Limits Capped at RPS | Uncapped Capped at Capacity limit Uncapped Uncapped
targets; caps on CREZ will be
more expensive Transmission established for
technologies limit the sponsoring
utility.

Source: KEMA

Policy Path 4 is a solar-only pilot feed-in tariff. It includes elements of Policy Paths 1 and 3 in
that it is cost-based, with rates using a competitive benchmark, and that it is also a pilot. Rather
than being limited to a specific window of time, however, the pilot-scale for the tariff would be
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accomplished by limiting long-term contract availability to a single utility territory. Eligibility
would be limited to solar installations larger than the net metering limit of 1 MW. It is also
envisioned that there would also be a capacity cap on this option. Although this option could
provide incentives for larger systems, since solar energy is above market, it may not provide
enough renewable energy and diversity for the state to meet its goals. This option could be
established independently or in concert with another policy path.

Policy Path 5 is limited to a single technology —in this case, sustainable biomass. Tariffs would
be cost-based and differentiated by size and differentiated by biomass fuel feedstock. Unlike
the solar-only option, the biomass path would be available in every market, rather than on a
pilot scale in a single utility, and would not be capped. Finally, unlike all of the other policy
paths that would incorporate long-term contracts or price guarantees, the contract term would
be either short- or medium- term in acknowledgement of the fuel price risk that longer term
contracts would place on biomass developers and investors. As discussed below, this option
could be established independently or in concert with another policy path.

Policy Path 6 would be established promptly and without condition and be available statewide
to generators up to 20 MW in size, helping to address a perceived gap in the current RPS
solicitation process. It would offer cost-based, long-term prices differentiated by size and
technology. Unlike Policy Path 1, however, prices would not be based on a competitive
benchmark, and the tariff quantity would be uncapped. It is not limited to one technology, and
therefore might be helpful in enabling the state to meet its diversity goals.

The report discusses the advantages and disadvantages of each policy path, as well as the
effectiveness in meeting the articulated objectives. The policy paths identified in this report,
while distinct, need not be thought of as independent alternatives. Some could be adopted in
concert with others, and those that do not apply to the whole of the California market, or are on
a pilot scale or duration, can be thought of as potentially working together along a policy
trajectory. A policy trajectory might incorporate modest initial steps before the launch of a
comprehensive feed-in tariff policy regime.

Ultimately, this report is to stimulate stakeholder and policymaker input on which feed-in
tariffs options could best help California meet its renewable energy objectives. The IEPR
Committee and the Renewables Committee will seek comments on this topic from stakeholders
and at Workshop 2, to be held on October 1, 2008. Discussion at the workshop will further
inform development of the final report and assist California’s energy policy makers in exploring
the use of feed-in tariffs in the development of the next IEPR.



CHAPTER 1: Introduction

Feed-In Tariffs as Renewable Energy Policy

At its simplest, a feed-in tariff is an offering of a fixed-price contract over a specified term with
specified operating conditions to eligible renewable energy generators. Feed-in tariffs can be
either an all-inclusive rate or a fixed premium payment on top of the prevailing spot market
price for power. The price paid represents estimates of either the cost or value of renewable
generation. The tariff is generally offered by the interconnecting utility and sets a standing
price for each category of eligible renewable generator; the price is available to all eligible
generators. Tariffs are often differentiated based on technology type, resource quality, or
project size and may decline on a set schedule over time.

A Draft Consultant’s Report developed for the Energy Commission in prior stages of its
exploration of feed-in tariffs, entitled Exploring Feed-in Tariffs for California: Feed-in Tariff Design
and Implementation Issues and Options (referred to herein as the Draft Issues & Options Report),?
identified a comprehensive list of feed-in tariff design issues and options associated with each
issue. These are summarized in Appendix A. This report builds upon the Draft Issues & Options
Report and examines six policy paths related to feed-in tariffs for electricity generation projects
of all sizes in California.

Benefits and Limitations

As with other policies, feed-in tariffs provide benefits and limitations, a number of which
depend upon the design of the tariff. From the generator’s perspective, the benefits of a feed-in
tariff include the availability of a guaranteed price, buyer, and long-term revenue stream
without the cost of solicitation. Market access is enhanced by feed-in tariffs, as project timing is
not constrained by periodic scheduled solicitations. In addition, completion dates may not be
constrained by contractual requirements, quantities are often uncapped, and interconnection is
typically guaranteed. Together, these characteristics can help to reduce or alleviate generator
revenue uncertainty, project risk, and associated financing concerns. Feed-in tariffs reduce
transaction costs for both buyer and seller and are more transparent to administer than the
current system. Because responding to standing tariffs is likely to be less costly and less
complex than competitive solicitations, feed-in tariffs may increase the ability of smaller projects
or developers to help the state meet its Renewables Portfolio Standard (RPS) and greenhouse
gas emission reduction goals. Policy makers can target feed-in tariffs to encourage specific
types of projects and technologies if so desired.

However, there are limitations to how a feed-in tariff might function in California. Total feed-in
tariff costs cannot be predicted accurately because, despite the predetermined payments, the
quantity of generation responding to a feed-in tariff is not typically predetermined (though it

3 KEMA. Exploring Feed-in Tariffs for California. California Energy Commission. Publication number: CEC-
300-2008-003-D.



can be, and sometimes is, capped). One key issue is how the tariff fits in a deregulated market
structure, including questions of who pays, how payments are distributed, what portion of rates
would be used to recover tariff costs, and how to integrate electric production purchased
through feed-in tariffs into utility power supplies. Another question specific to California is
whether feed-in tariffs would work in concert with California’s existing RPS law or would
require changes in that law.

Getting the price right can be challenging. If the price is set too high, the tariff introduces the
risk of overpaying and over stimulating the market. This risk may be exacerbated when the
tariff is open to large projects in regions with ample resource potential. On the other hand, if
the tariff is set too low to provide adequate returns to eligible projects, it may have little effect
on stimulating development of new renewable energy generation. A range of approaches for
setting the price are discussed in the six options considered in this report.

Design Issues

Proper design is critical to the success of a feed-in tariff. If the tariff rates are fixed and cannot
be adjusted, for example, they may not be flexible enough to respond to changing market
conditions. Moreover, some feed-in tariffs intentionally or unintentionally favor less efficient
plants. As renewable energy resource potential is not uniformly distributed across California,
unequal costs are likely to be incurred by interconnecting utilities, raising the issue of cost
allocation. Finally, tariff quantity limitations or declining tariff price blocks may encourage
speculative queuing, in which projects with no real commercial prospects detract from the
success of a feed-in tariff by reserving funds that are ultimately not disbursed or are later
released at a lower incentive level. Policy makers should strive to minimize such negative,
unintended outcomes with careful feed-in tariff design.

A Draft Consultants Report developed for the Energy Commission in prior stages of its
exploration of feed-in tariffs, entitled Exploring Feed-in Tariffs for California: Feed-in Tariff Design
and Implementation Issues and Options (referred to herein as the Issues & Options Report),*
identified a comprehensive list of feed-in tariff design issues and options for tariff design
associated with each issue. These are summarized in Appendix A.

+ KEMA. Exploring Feed-in Tariffs for California. California Energy Commission. Publication number: CEC-
300-2008-003-D.



Energy Commission’s Exploration of Feed-In Tariffs

In 2007, the California Energy Commission’s Integrated Energy Policy Report (IEPR)
recommended that the Energy Commission, in collaboration with the California Public Utilities
Commission (CPUC), draft a white paper that explores the use of feed-in tariffs for electricity
generation projects over 20 megawatts (MW) in California.

California has an RPS that requires the state’s investor-owned utilities, energy service
providers, and community choice aggregators to serve 20 percent of retail sales with renewable
resources by 2010; publicly owned utilities are required to develop RPS programs as well.> As
indicated in the 2007 IEPR, California is not currently on track to meet the 20-percent-by-2010
requirement. California has also set a renewable energy objective of 33 percent by 2020 and is
expected to need new policy tools to meet this target. In addition, it is clear that renewable
energy must play a significant role in meeting the state’s aggressive carbon-reduction goals.

A number of market barriers exist to meeting the current RPS, including:
e Permitting and siting challenges.
e Transmission availability, timing, and cost allocation.
e Development risks, including securing site control and obtaining financing.

e Complexity of the RPS solicitation processes, including suitability of RPS solicitation
processes for smaller projects.

e Lack of transparency.

e Contract failure, which may be caused by a wide variety of reasons, including over-
aggressive bidding in solicitation processes.®

e Cost changes during the project development process, which may cause some projects to
become infeasible; such cost changes are often caused by external factors, ranging from
whether federal tax credits will be extended to rising costs of equipment.

e DPotential limitations on the availability of funds for any contract costs that are above the
market price referent (MPR).

5 See Public Utilities Code Section 387, Subdivision (a)

® Wiser, R., O'Connell, R., Bolinger, M., Grace, R., and Pletka, R. (2006). Building a "margin of safety” into
renewable energy procurements: A review of experience with contract failure (CEC-300-2006-004). Sacramento,
California: California Energy Commission.



Feed-in tariffs have driven rapid expansion in renewable energy development in some markets
and may provide California with a tool to increase the pace of renewables development, reduce
the rate of renewable energy contract failure, address the discrepancies between the MPR and
the cost of renewable project development, and promote renewable projects in areas that
require new transmission.

Feed-in tariffs could potentially address a number of the barriers identified above and help
California meet its 33-percent-by-2020 renewable energy target. Feed-in tariffs can:

e Reduce project developer costs, risks, and complexity without increasing ratepayer cost
(relative to the cost of viable projects, as opposed to speculative bids, which result in
contract failure).

¢ Reduce utility and regulator administrative burdens.

e Reduce transaction costs. Current complexity hampers the ability for small businesses
and small projects to participate.

¢ Increase the willingness of developers to take on risk in addressing siting, permitting, or
other barriers because the reward has a higher degree of certainty than under the
current regime.

e Add the possibility of lower overall costs. Currently, low-cost, viable projects are
allowed to bid up to the MPR, which may act as a price floor, contrary to legislative
intent.

e Shift competitive pressure from generators to manufacturers and suppliers of renewable
energy generation equipment.

e Reduce the rate of contract failure.

Many cost factors can change between a solicitation response and a project’s permitting, siting,
interconnection, and equipment procurement.” Once projects have progressed to the point
where costs become certain, previously signed contracts may become infeasible. Under the
current approach, such contracts would fail (or their proponents would seek to renegotiate with
the purchasing utility, a practice that would tend to encourage more speculative bidding). With
feed-in tariffs, it is possible that a greater number of projects could move forward because the

7 In response to solicitations, projects often bid before having cost certainty. Fixing a project’s costs
requires substantial progress through permitting, interconnection, commitment to equipment orders,
construction contracts, and financing. Obtaining cost certainty requires commitment of substantial funds,
something many developers are unable to do without the certainty of a contract. In addition, a
competitive solicitation without substantial bid security requirements encourages bidders to price
aggressively, with little to lose if the price becomes infeasible.

8



potential for reduced costs under a feed-in tariff regime could leave a project with a greater
ability to absorb cost increases related to potential project delays.

In May of 2008, the Energy Commission commissioned this study to explore the potential use of
feed-in tariffs for California, particularly focusing on RPS-eligible generators larger than 20
MW.

In June of 2008, the Energy Commission released the Draft Issues & Options Report described
earlier.® The purpose of the Draft Issues & Options Report was to explore the implications of the
possible use of feed-in tariffs as a policy tool in the California context, inform policy makers and
stakeholders on design issues and options available for feed-in tariffs, and identify the
advantages, disadvantages, and tradeoffs of alternative design approaches. Ultimately, the
report was intended to support informed discussion and stakeholder input and feedback on
appropriate feed-in tariff objectives, measures of success, and design features of feed-in tariffs
for renewable energy in California.

The Energy Commission held a staff workshop (Workshop 1) to discuss this paper on June 30,
2008. At that workshop, presentations explained the context for the Energy Commission’s
motivation for exploring feed-in tariffs, the status of RPS procurement experience, the
experience with feed-in tariffs internationally and in North America, and feed-in tariff design
and implementation issues. Public comment and discussion of these topics at the June 30
workshop informed the development of this Draft California Feed-In Tariff Design and Policy
Options Report.

In addition, an on-line survey was posted to seek detailed stakeholder feedback on questions
posed in the Workshop 1 presentation on feed-in tariff design and implementation issues.

This draft will be presented and discussed at a Staff Workshop scheduled for October 1, 2008
(Workshop 2). Comments received on this draft following Workshop 2 will be taken into
consideration in developing a final California Feed-In Tariff Design and Policy Options Report, to be

presented and discussed at a Joint Renewables and IEPR Committee workshop scheduled for
November 20 (Workshop 3).

The discussion at the November 20 workshop will inform further consideration of feed-in tariffs
as part of the IEPR 2009 process.

Purpose of This Report

The 2007 IEPR recommended that a paper be developed to investigate the advantages and
drawbacks of adopting feed-in tariffs in California. The purpose of this paper is to build upon
the Draft Issues & Options Report by exploring possible future feed-in tariff policy paths for
California for generators of all sizes, by:

8 KEMA. Exploring Feed-in Tariffs for California. California Energy Commission. Publication number: CEC-
300-2008-003-D. June 2008.



e Analyzing each of the building blocks of feed-in tariff design identified in the Draft
Issues & Options Report, based on a variety of factors—the pros and cons identified in
Draft Issues & Options Report, practical constraints, Energy Commission consultant and
staff analysis, alignment with Energy Commission goals, and stakeholder comments.

e Sorting these design issues into those that comprise critical characteristics for assessing
alternative feed-in tariff policy paths and; policy choices that are independent of the
ultimate policy path taken, and implementation details.

e Narrowing the options for each design issue to either a single viable design option for
further consideration, or a narrowed set of options for further consideration.

e Developing and articulating a range of representative feed-in tariff policy paths for the
Energy Commission, legislators, and stakeholders to consider further.

e Based on the evaluation criteria described in Chapter 4, identifying the ability of each
representative policy path to meet articulated policy goals.

Leading up to the Draft Issues & Options Report, the focus of the Energy Commission’s attention
was to explore the use of feed-in tariffs for electricity generation projects over 20 MW.
Stakeholder comments during and after Workshop 1 indicated broad support for considering a
wider range of generator size and emphasizing, at least in the near-term, smaller generators.
Based on this feedback, this report does consider a range of future feed-in tariff policy options
that also includes smaller generators.

Ultimately, the current draft report’s purpose is to stimulate stakeholder and policymaker input
and feedback on potential future policy options for using feed-in. The results of this draft
report will be presented for public comment at a workshop to be held on October 1, 2008.
Discussion at the workshop will further inform development of the final report and assist
California’s energy policy makers in exploring the use of feed-in tariffs in the development of
the next IEPR.

Organization of This Report

The remainder of this report is organized as follows:

e Chapter 2 summarizes feed-in tariff experience outside of California and lessons learned
from that experience pertinent to California’s consideration of feed-in tariffs as a
potential policy tool.

e Chapter 3 outlines the policy goals and objectives for feed-in tariffs in California and
their use as evaluation criteria for potential policy design.

e Chapter 4 summarizes stakeholder comments on the Draft Issues & Options Report and
the materials provided in Workshop 1.

10



In Chapter 5, design issues are sorted into those critical for defining alternative policy
paths, those independent of the policy path chosen, and those to be addressed at a later
date if feed-in tariffs are adopted on a broader scale. Within each of the design issues,
the options identified in the Draft Issues & Options Report are then narrowed to those that
will comprise the six policy paths considered in Chapter 6.

Chapter 6 lays out a representative range of six potential policy paths for expanded
implementation of feed-in tariffs in California, discusses each path’s advantages and
disadvantages and effectiveness at meeting the articulated objectives, and makes
recommendations for how these policy paths might be considered.

In Chapter 7, the interaction of feed-in tariff policies with other related policies is
discussed.

Finally, Chapter 8 offers conclusions and recommended next steps.
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CHAPTER 2: Feed-In Tariff Experience in Europe and
Lessons Learned

Learning From European Experience

The 2007 Integrated Energy Policy Report (IEPR) recommended that a feed-in tariff, if developed,
should incorporate “features of the most successful European feed-in tariffs.” The definition of
success and the identification of best practices to achieve that success are highly dependent
upon the objectives that the policy is meant to achieve. Internationally, the principle laboratory
for feed-in tariff development has been Europe,® where 18 European Union (EU) countries and
non-EU countries such as Switzerland, the Republic of Macedonia, and Albania, !’ have adopted
feed-in tariff policies.! Of the national policies in the EU, a European Commission analysis
concluded that feed-in tariffs were the most successful policy type.'? From the European
Commission perspective, success is measured by a policy’s effectiveness in increasing
renewable electricity generation, and by the level of payment received by generators in
comparison to the level they require for profitability. Using these success criteria, the EU
concluded that feed-in tariffs achieve greater growth in renewable energy generation than do
other policy types, and that they do so at a lower cost. The primary driver for this success was
the investor security created by feed-in tariffs, which resulted in low financial risk, low
financing costs, and rapid market growth. These findings were echoed by the Stern Review on
the Economics of Global Climate Change,!* and again more recently by the International Energy

° Feed-in tariffs have also been developed in a broad range of non-European countries as well (for
example, Algeria, Brazil, Israel, South Korea, etc.), and feed-in tariffs are the most prevalent national
policy globally — see Martinot, E. (2008). Renewables 2007 Global Status Report (Paris: REN21 Secretariat and
Washington, DC: Worldwatch Institute). There has also been an increase in interest in feed-in tariffs in the
US, with 6 states considering feed-in tariffs, 8 states discussing feed-in tariff regulation, and a federal
feed-in tariff bill introduced in Congress, during 2006-2007 — see Rickerson, W., Bennhold, F., &
Bradbury, J. (2008). Feed-in tariffs and renewable energy in the USA: A policy update. Raleigh, NC,
Washington, DC, and Hamburg, Germany: North Carolina Solar Center, Heinrich Boll Foundation North
America, and the World Future Council.

10 Gipe, P. (2008). Swiss adopt aggressive feed law for renewable energy. RenewableEnergyWorld.com
Retrieved August 8, 2008, from http://www.renewableenergyworld.com/rea/news/story?id=53026; See also
Energy Community Secretariat. (2008). Report on the implementation of the Acquis under the Treaty
Establishing the Energy Community. Vienna, Austria.

11 Rickerson, W., & Grace, R. C. (2007). The debate over fixed price incentives for renewable electricity in
Europe and the United States: Fallout and future directions. Washington, DC: Heinrich Boll Foundation
North America.

2Commission of the European Communities. (2005). The support of electricity from renewable energy sources.
Brussels.

13 Stern Review. (2006). Policy responses for mitigation: Accelerating technological innovation (Part IV,
Chapter 16). In The economics of climate change. Cambridge, UK: Cambridge University Press.
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Agency’s Global Best Practice in Renewable Energy Policy Making Expert Meeting, which
concluded that, “Renewable energy policy effectiveness is more affected by the perceived
investment risks on renewables projects than on their potential profits and/or costs.” 4

A major focus of the Energy Commission’s feed-in tariff stakeholder process is to identify the
policy goals and objectives of a potential feed-in policy in California (Chapter 3). Based on
those policy goals and objectives, sets of best practices for a broad array of design and
implementation issues can be identified. California’s policy objectives, electrical infrastructure,
and market context may ultimately dictate a different set of feed-in tariff design choices than
those found in Europe. However, a review of European experience with feed-in tariffs and
lessons learned is useful to the stakeholder process.

Several recent studies have compared feed-in tariff designs internationally, !> and the recent
Draft Issues & Options Report prepared for the California Energy Commission references a broad
range of international policy designs. Rather than summarizing these cases again, this section
focuses on Europe’s two largest renewable energy markets, Germany and Spain, and provides
an overview of market performance to date, feed-in tariff policy evolution, and comparative
policy design.

14 International Energy Agency. (2007, June 29). Workshop Proceedings. Proceedings of the Global Best
Practice in Renewable Energy Policy Making Expert Meeting, Paris, France.

15 Klein, A., Held, A., Ragwitz, M., Resch, G., & Faber, T. (2007). Evaluation of different feed-in tariff design
options: Best practice paper for the International Feed-in Cooperation. Karlsruhe, Germany and Laxenburg,
Austria: Fraunhofer Institut fiir Systemtechnik und Innovationsforschung and Vienna University of
Technology Energy Economics Group; See also Morthorst, P. E., Jergensen, B. H., Helby, P., Twidell, J.,
Hohmeyer, O., Mora, D., et al. (2005). Support schemes for renewable energy: A comparative analysis of
payment mechanisms in the EU. Brussels, Belgium: European Wind Energy Association.
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Germany
Market Growth to Date

Germany leads the world in terms of installed capacity for both photovoltaics (PVs) and for
wind energy as a result of its feed-in tariff policies. By the end of 2007, Germany had 22,622
megawatts (MW) of wind and 3,800 MW of solar PV capacity installed in the country, with
annual additions of 1,667 MW of wind and 1,100 MW of PVs added in 2007 alone.'® Germany’s
biogas market has also seen explosive growth, doubling from 650 MW to 1,271 MW between
2005 and 2007.1” In Germany renewables supplied 14.2 percent of the national portfolio in
2007.'® The German national government subsequently revised its long-term targets to 25 to 30
percent by 2020."

Feed-In Tariff Design

Germany’s original feed-in tariff, which came into effect in 1991, guaranteed interconnection to
renewable energy generators and a standard offer price set at a percentage of the average retail
rate, which varied from year to year. Wind and solar projects received 90% of the retail rate.
Hydropower, biogas, and biomass plants under 500 kW received 80% of the retail rate; whereas
plants over 500 kW, but under 5 MW received 65% of the retail rate.?’ The ratepayers of each
utility were responsible for the above market costs within their utility territory, and total
generation was capped at 10% of each utility’s portfolio. In the late 1990s, the retail rate began
to fall, which caused renewable market growth to slow. Moreover, the utility-by-utility cost
distribution system placed some utilities at a competitive disadvantage as electricity markets
liberalized. Also, the tariff, although partially differentiated by technology and by size, was
primarily an incentive for wind generation, and did not encourage emerging resources such as
PVs.

16 European Wind Energy Association. (2008). Wind map 2007. Retrieved August 8, 2008, from
http://www.ewea.org/fileadmin/ewea documents/mailing/windmap-08g.pdf See also Bundesverband
Solarwirtschaft. (2008). Statistische Zahlen der deutschen Photovoltaikbranche. Berlin, Germany.

17Rickerson, W., Baker, S. E., & Wheeler, M. (2008). Is California the next Germany? Renewable gas and
California's new feed-in tariff. BioCycle, 49(3), 56-61

18 Bohme, D., Diirrschmidt, W., van Mark, M., Staif3, F., Linkohr, C., Musiol, F., et al. (2008). Development of
renewable energies in Germany in 2007. Berlin, Germany: Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety

19 Bundesministerium fiir Umwelt Naturschutz und Reaktorsicherheit. (2007b). The integrated energy and

climate programme of the German government. Berlin, Germany.

2 International Energy Agency. (2008). Global renewable energy policies and measures database:
Electricity Feed Law (EFL) (Stromeinspeisungsgesetz). Retrieved September 23, 2008, from
http://www .iea.org/textbase/pm/?mode=re&id=1057&action=detail.
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In response to these concerns, a new feed-in tariff was established in 2000, which established 20-
year, fixed-price payments targeting specific technology types.?* The payments were based on
the estimated generation cost by technology type, plus a reasonable profit. Tariffs were further
differentiated to prevent windfall profits for generators operating under more advantageous
conditions. Most technologies, for example, were differentiated by size so large systems
received a lower payment than did small systems that could not take advantage of the same
economies of scale. Wind generators were differentiated by wind resource such that projects in
better wind regimes received lower payments than those in slower wind regimes.

To control costs, the 2000 law set a schedule of rate declines by which the fixed-price payment
decreased over time, based on each technology’s projected experience curve. The law also
required this so-called digression rate to be reviewed periodically to determine if the rate should
be revised. Finally, to make the policy competitively neutral for utilities, the law established a
national redistribution mechanism, managed by the transmission system operators.

In 2004, the German Parliament amended the new feed-in tariff. The 2004 law adjusted the
payments for biomass, PVs, and geothermal generators to more accurately reflect generation
costs and to target specific applications, such as fagcade-integrated PVs; fuels, such as manure
and energy crops for biogas; and conversion technologies, such as fuel cells and organic
Rankine cycles.?

In 2008, the German parliament again adjusted the feed-in tariff digression rates, most notably
eliminating the bonus payment for facade-integrated PVs, and increasing the digression rate for
PV tariffs from 5 to 6.5 percent annually to 8 to 10 percent annually in response to PV’s rapid
market growth under the 2004 law.?

Spain
Market Growth to Date

Like Germany, Spain’s feed-in tariff has also driven it to a global leadership position in terms of
both renewable energy installed capacity and market growth. By the end of 2007, Spain had

21 For an overview of the technologies supported by the German and Spanish feed-in tariffs, including
incentives levels received, see Held, A., Ragwitz, M., Huber, C., Resch, G., Faber, T., & Vertin, K. (2007).
Feed-in systems in Germany, Spain and Slovenia: A comparison. Karlsruhe, Germany: Fraunhofer Institut fiir
Systemtechnik und Innovationsforschung

2 Sosemann, F. (2007). EG - The Renewable Energy Sources Act: The success story of sustainable policies for
Germany. Berlin, Germany: Federal Ministry for the Environment, Nature Conservation and Nuclear
Safety

2 Bundesministerium fiir Umwelt Naturschutz und Reaktorsicherheit. (2008). 2009 EEG payment
provisions: Payment provisions in the future EEG for the year 2009, as adopted by the German Bundestag
Parliamentary Decision from June 6, 2008. Berlin
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installed 15,145 MW of wind capacity, and 500 MW of PV capacity.?* During 2007, Spain’s wind
capacity additions set a European record, with 3,522 MW installed in a single year, and Spain’s
PV market grew by over 300 percent. Although Spain’s biomass and hydropower markets
remained relatively stagnant, its solar thermal electric market also appeared poised for growth.
Spain was the first country in the world to include a specific solar thermal feed-in tariff. In
2007, there were only 10 MW of solar thermal installed in the country,? but there are 270 MW of
additional capacity under development as of March, 2008 and there are projections that the
market for large scale solar thermal electric generation could grow to 2,000 MW by 2025.26

Feed-In Tariff Design

Spain’s feed-in tariff design evolved through a series of laws that built upon early legislation
targeting renewable energy in 1980 and 1994.%” In 1997 and 1998, Spain established the Special
Regime for targeting renewable energy, which allowed generators to choose either a feed-in
tariff, similar to Germany’s, or a premium payment on top of the electricity market price. Both
the tariff and the premium options were generation-cost based and differentiated by
technology, with some tariffs also being differentiated by size. The price levels for both the tariff
and the premium options were adjusted annually by the government to take changes in the
market into account, and costs were nationally distributed from the outset. In contrast to the
German system, the Spanish feed-in tariff also required that generators over 10 MW would
need to forecast their generation 30 hours in advance..

In 2004, the feed-in tariff was amended to further differentiate resources by size, including an
increase in the PV system size eligible for the most generous tariff from 5 kilowatts to 100
kilowatts.?® To increase investor security, the annual price adjustments were pegged to the
average annual retail price, rather than set by government decision, and full reviews of the
payment levels were scheduled for every 4 years. The contract length was set at the life of the
system. Unlike the German feed-in tariff, the 2004 Spanish feed-in tariff also included capacity
goals for each technology, that would trigger a policy revision by the government when
reached.?” The 2004 amendment also clarified forecasting rules for generators, such that 30-hour
forecasts could be altered up to 1 hour before the start of the daily market and that penalties

24 Ibid. European Wind Energy Association (2008); See also Salas, V., & Olias, E. (in press). Overview of the
photovoltaic technology status and perspective in Spain. Renewable and Sustainable Energy Reviews

% Taggart, S. (2008). Hot stuff: CSP and the power tower. Renewable Energy Focus, 9(3), 51-54

2 Geyer, M. (2008, March 4-7). Introducing concentrated solar power on the international markets: Worldwide
incentives, policies and benefits. Proceedings of the 14t Biennial Solar Power and Chemical Energy Systems
(SolarPACES) Symposium, Las Vegas, NV.

% Del Rio Gonzalez, P. (2008). Ten years of renewable electricity policies in Spain: An analysis of
successive feed-in tariff reforms. Energy Policy, 36(8), 3345-3359

28 Ibid.
» Jbid. Wind: 13,000 MW, biomass: 3,200 MW, hydro: 2,400 MW, solar thermal: 200 MW, PV: 150 MW.
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would be assessed for deviations from the forecast. Finally, to encourage generator
participation in the electricity market, the 2004 amendment included an additional incentive for
generators to choose the premium option.*

In 2007, the feed-in tariff regime was revised again. Following the 2004 amendment, the
majority of renewable generators opted to take advantage of the more generous premium
option, rather than the tariff payment. Spot market prices increased more than projected,
however. To control costs, the law removed the incentive for choosing the premium and
established both a floor and a ceiling value for the premium. The law also pegged the annual
adjustments to the consumer price index, rather than average retail price.?! With regard to grid
integration, the amendment required generators over 10 MW to bear the cost of connecting to a
generation control center managed by the system operator and also provided an additional
incentive for wind generators that install equipment to prevent voltage dips.

The 2007 amendment also raised the capacity goals for certain resources but included grid
access deposits to discourage speculative queuing. The law further differentiated biomass by
fuel type and increased biomass payment levels. Finally, the law also established a voluntary
differentiation for on-peak and off-peak generation, whereby a generator would get 104.62
percent of the payment for on-peak power and 96.70 percent of the payment during off-peak
generation.

In 2008, the Spanish PV market ballooned to four times larger than its capacity goal. As a result,
the government introduced a cap of 300 MW on annual solar installations (200 MW for rooftop
systems and 100 MW for ground-mounted systems) and reduced the incentives to between 65
percent and 75 percent of their previous levels.32

Comparing the German and Spanish Feed-In Tariffs

The German and Spanish feed-in policies provide long-term, technology-specific payments that
are based on generation cost. They also contain fixed-price elements that encourage investor
security. The policies also differ significantly, in terms of the availability of a premium option,
the existence of capacity-based policy revision triggers, and the existence of an annually
variable component to the payments. Table 2 compares some of the key components of the two

3 Ibid. Del Rio Gonzalez (2008)
31 Ibid. Held et al. (2007).

% SustainableBusiness.com News. (2008, July 22). Spain to cut subsidies for solar PV, not solar thermal.
Available at: http://www.sustainablebusiness.com/index.cfm/go/news.display/id/16449; see also
Rutschmann, 1. (2008, July) The paralyzed market: Spain’s PV industry is concerned about deep subsidy
cuts and is upset with its own association. PHOTON International, 44-49.
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Table 2: Comparison of German and Spanish Feed-in Tariffs

Design Issue

Germany

Spain

Contract length

20 years

Project life

Tariff structure

Fixed payment

Fixed payment or fixed premium

Incentive basis

Generation cost

Generation cost

Technology Yes Yes

Differentiation | S12€ Yes Yes
Resqurce Yes o
quality

Tariff adjustment

Tariffs locked in for 20 years,
applicable to a generator coming
online in a particular year; for
each subsequent year, the fixed
20-year rate declines according
to a schedule that tracks
experience curves

e Annual tariff and premium
rates pegged to CPI

e Payment revised periodically
by government

e Premium payment sits atop
variable wholesale electricity
market price, but total
remuneration is bounded by
floor and ceiling

Tariff revision 4 years 4 years, or by capacity triggers
Technology-specific capacity

Policy caps None triggers, with grid access
deposits

Forecast obligation No Yes

Voltage support incentive available No Yes

to generators

Peak generation differentiation No Voluntary

Source: KEMA

Lessons Learned

During the past two decades, both Germany and Spain have engaged in iterative feed-in policy

development processes that have yielded several lessons that may guide feed-in tariff
consideration in California. These include:

e Long-term, generation-cost-based payments can rapidly grow renewable energy
markets and achieve national targets. In both Germany and Spain, incentives set
according to generation cost have spurred rapid market growth and have significantly
increased the proportion of renewable electricity in the national supply. Germany has

achieved its renewable goals ahead of schedule and has set new targets as a result.

e Technology-specific tariffs create diversity when set at the appropriate levels.
Germany’s early value-based feed-in tariff created incentives for wind but did not

accelerate markets for other technologies. The technology-specific tariffs in Germany

and Spain, by contrast, caused rapid market acceleration across a portfolio of mature
and emerging technologies. The portfolios differed, however, based on the policy
priorities in both countries and the manner in which generation cost was defined. In
Germany, biogas tariffs have been set high enough to encourage the cultivation of
energy crops specifically for anaerobic digestion, whereas in Spain, the pending solar

19




thermal electric development reflects the fact that tariffs have been set at levels sufficient
to encourage thermal storage capacity.

Investor security is determined both by price certainty and policy certainty. The
European Commission study on comparative policy effectiveness highlighted the
importance of investor security. From this perspective, it is interesting to compare the
German and Spanish feed-ins. While both policies provide long-term payments to
generators—minimizing risk to individual projects —the German feed-in tariff provides
more price and policy certainty over time than the Spanish policy does. Not only does
the Spanish tariff adjust each year (according to the Consumer Price Index), but the tariff
also has revisions, triggered by capacity goals, without clear rules as to what types of
revisions might occur. This uncertainty created widespread concern when PVs recently
crossed its trigger point, and the market stalled.* The subsequent, sudden, and
significant decrease in PV incentive levels contrasts with to the comparatively orderly
and phased schedule of PV digression rate decreases in Germany.

Incentives may not put downward pressure on renewable energy prices. Related to
the issue of policy revision is the issue of incentive adjustment. In Germany, rates are
fixed for 20 years, but the fixed rate available to generators declines each year according
to a schedule based (at least theoretically) on experience curves.* This approach
provides a degree of planning certainty to developers and also puts downward pressure
on prices. By contrast, the Spanish approach includes more risk and does not put
downward pressure on prices for investors and developers because both the fixed tariff
and fixed premium options vary with the Consumer Price Index, and because the fixed
premium option varies with the wholesale market price. By tying price to variable
values, rather than a decreasing schedule of fixed payments, there is a greater chance
that support levels and generation costs will diverge. If the value indicator decreases
significantly, it can mean that generators will not receive the payments they need to
remain viable, whereas if the value indicator increases significantly, this can lead to
overcompensation, as with the Spanish fixed-premium option, which is now capped to
avoid some of this risk. Moreover, setting feed-in tariffs at a premium on top of market
prices diminishes the ability of fixed-price payments to serve as a hedge against rising
electricity prices. This problem also occurs when feed-in tariff payments are pegged to
indicators that increase over time.

Implementing support for emerging resources is challenging. At the EU level, analysis
has concluded that support for emerging resources in the short-term could decrease

3 Jbid., Rutschmann, 1. (2008, July).

3 For example, a generator that came on line in Year 1 would get a certain fixed rate for 20 years. A

generator coming on line in Year 2 would get a fixed rate that is 5 percent below the rate received by the

generator in Year 1.
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renewable energy policy costs in the long term.?> Along these lines, Spain and Germany
have each created feed-in tariffs for both near-market and emerging renewable
resources. This policy decision can be challenging, however. In the case of PVs, for
example, both countries have acknowledged that the high price paid for PVs creates
additional policy costs, but that these costs are justified because they are blended with
the savings created by the near-market resources and by the fact that promotion of PV is
an industrial (that is, market capture) policy, in addition to an energy policy.3 Despite
their commitment to PV, both countries have also attempted to address political
concerns over policy cost by recently decreasing their PV feed-in tariffs.%

o Setting the correct price for biomass can be challenging. In both the Spanish and
German cases, the biomass markets initially did not respond as projected to the feed-in
tariff levels and did not accelerate at rates comparable to either wind or solar. The
European Commission?® cited the comparative complexity of the biomass market, with
its different feed stocks, plant sizes, fuel supply logistics, and conversion technologies,
as one of the reasons that biomass market was slow to respond to initial feed-in tariff
rates. In both the Spanish and German cases, the feed-in tariffs for biomass were
increased and were further differentiated by fuel and/or conversion technology.

e Feed-in tariffs can suppress wholesale market prices. Despite the perceived high cost
of feed-in tariff policies, recent analyses from both Germany® and Spain* have
concluded that the rapid expansion of renewable electricity has decreased wholesale

% [bid. Held et al. (2007); see also Huber, C., Faber, T., Haas, R., Resch, G., Green, J., Olz, S., et al. (2004).
Green-X: Deriving optimal promotion strategies for increasing the share of RES-E in a dynamic European
electricity market. Vienna, Austria: Vienna University of Technology Energy Economics Group; Huber,
C., Ryan, L,, O Gallachéir, B., Resch, G., Polaski, K., & Bazilian, M. D. (2007). Economic modeling of price
support mechanisms for renewable energy: Case study on Ireland. Energy Policy, 35(2), 1172-1185

% del Rio, P., & Gual, M. A. (2007). An integrated assessment of the feed-in tariff system in Spain. Energy
Policy, 35(2), 994-1012; Nitsch, J., Krewitt, W., Nast, M., Viebahn, P., Gartner, S., Pehnt, M., et al. (2004).
Environmental policy: Ecologically optimized extension of renewable energy utilization in Germany (Summary).
Berlin, Germany: Federal Ministry for the Environment, Nature Conservation and Nuclear Safety

% Podewils, C. (2008, July). Constant state of revision: The Conservatives are already looking for the next
chance to revise the new EEG tariffs. PHOTON International, 28-33

% Jbid. Commission of the European Communities (2005).

3 Bundesministerium fiir Umwelt Naturschutz und Reaktorsicherheit. (2007a). Erfahrungsbericht 2007 zum
Erneuerbaren-Energien-Gesetz (EEG). Berlin, Germany; Sensfuf, F., & Ragwitz, M2007). Analysis of the price
effect of renewable electricity generation on spot market prices. Karlsruhe, Germany: Fraunhofer Institut
System- und Innovationsforschung

4 Saenz de Miera, G., Del Rio Gonzalez, P., & Vizcaino, I. (2008). Analysing the impact of renewable
electricity support schemes on power prices: The case of wind electricity in Spain. Energy Policy, 36(9),
3345-3359
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spot market prices. In both cases, the estimated savings have been comparable or have
exceeded the cost of the policy itself. This wholesale market price suppression effect is
not unique to feed-in tariffs and could result from large-scale renewable energy market
growth spurred by any policy type (such as a Renewables Portfolio Standard). To the
extent that price suppression benefits are realized through addition of renewable
energy, if feed-in tariffs accelerate the pace of renewable energy development, then price
suppression benefits may be realized earlier.

Long-term payments have been used successfully in Germany and Spain. Both
countries have guaranteed generators long-term feed-in tariff payments or contracts.
The primary difference is that the payments are provided for a fixed term in Germany
(20 years)*!, whereas the payment in Spain is guaranteed for the life of the system.*
European analysts* have noted that the German system provides more certainty about
policy cost and policy duration than the Spanish model.

Both Spain and Germany distribute policy costs nationally. Both Germany and Spain
both evenly distribute the costs of their feed-in tariff policies nationally. Germany
initially limited its feed-in tariff cost distribution within each utility service territory but
eventually switched to a broader socialization system in light of cost imbalances and
their effect on competition in the electricity industry.

4 After the 20 year term expires, generators are free to sell their electricity according to the options
available at the time. Onsite systems which currently sell their power into the grid rather than offsetting
onsite load (e.g. PV) may find that offsetting onsite load offers the most attractive alternative after the 20-
year feed-in tariff ends. Other generators may opt to sell into the wholesale market. For a brief discussion
of these options, see Solar Electric Power Association, Northwest Solar Center, & World Future Council.
(2008). Solar fact finding mission to Germany for utility decision makers: Suummary report, June 9-13, 2008.
Washington, DC

# As noted earlier, the feed-in tariff in Spain also varies annually with the Consumer Price Index, whereas
the German feed-in tariff is fixed over its entire term.

4 Tbid., Held et al. (2007).
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CHAPTER 3: Feed-In Tariff Policy Goals, Objectives,
and Evaluation Criteria

Since any feed-in tariff program is likely to have multiple goals and objectives, policy makers
must first determine specifically what they wish to achieve and consider how they will
prioritize or weigh those goals and objectives against one another. Only then can a feed-in tariff
program be designed that achieves those goals subject to applicable constraints, such as
achieving the objectives at the lowest possible cost.

Project Scale

The Integrated Energy Policy Report (IEPR) direction motivating this report focused on feed-in
tariffs for electricity generation projects over 20 MW in California. However, Workshop 1 and
subsequent stakeholder comments (as discussed further in Chapter 4) revealed a preference
among many stakeholders for limiting feed-in tariffs to projects below 20 megawatts (MW).
Others preferred a near-term focus on smaller generators in order to gain more experience prior
to a wider application. As a result, this report explores various policy options for implementing
a feed-in tariff over a range of project scales to support attaining Renewables Portfolio Standard
(RPS) goals.

Policy Goals and Objectives

As articulated in the 2007 IEPR, there are two major policy goals driving renewable energy

development in California:
1. Reducing green house gas emissions, and
2. Managing cost and risk to rate payers.

These policy goals are reflected in the policy objectives of achieving 20-percent renewable
energy penetration in California by 2010 and 33-percent penetration by 2020. The state’s current
strategy for achieving those objectives is the RPS procurement process. Feed-in tariffs, the
subject of this report, offer a second potential strategy for attaining these renewable energy
objectives. The state has also articulated other policy goals pertaining to renewable energy,
including supporting renewable energy resource diversity (reflected in objectives articulated in
solar and biomass policy targets.*

With respect to feed-in tariffs, the Energy Commission’s staff, in consultation with the
Renewable Committee, articulated a set of additional policy drivers, prioritized as shown in
Table 3. These policy drivers have been applied as evaluation criteria for considering feed-in
tariff design choices in constructing and evaluating the alternative policy paths discussed in
Chapter 6.

# Governor Schwarzenegger’s Executive Order 5-06-06.
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Table 3: Prioritized Feed-In Tariff Policy Drivers

Category Driver Rationale Priority
rDe?w\tlaevlv(;%Iae sel;fgrcmr}tntiﬁznrﬂtg d(i)ljm- Promote projects that can feasibly
1 | Quantity : 9y help reach the RPS objective of 33 High
term timeframe in order to meet ercent by the 2020 timeframe
California RPS objectives. P y '
. . Market certainty and financial Ffrowdg the market certainty and
Financial ; financial support that developers .
2 ; security for developers and . . High
Security ; and investors need to bring new
investors. . ;
projects on line.
Promote a diverse mix of renewable Increase renewable energy
generation across technology and
resources through technology- . . Lo
e . o . attribute types to increase reliability
. . specific or attribute-specific tariffs . . .
3 | Diversity-A . . and meet desired mix of Medium
(for example, feed-in tariff for solar " . o
. . operational characteristics," such
not covered by CSI or higher tariff .
: as peak generation or system
rate for peak generation). . .
integration.
Rates designed to help with market
Sustainable Develop a self-sustainin penetration, but eventually
4 | Renewable b a se 9 ratcheted down as facilities Medium
renewables industry. .
Energy become able to compete effectively
in the market.
By increasing the mix of renewable
Price energy technologies, the cost of
5 . Help stabilize the cost of generation. | generation can be insulated from Medium
Stabilization . : A
fluctuations in the price for natural
gas.
Meet specific policy objectives Focusing on increasing renewable
6 | Diversitv-B already articulated. Examples: energy derived from biomass Low
Y IEPR recommendations or Biomass | technologies will also help to
Executive Order (S-06-06). increase system mix and reliability.

Source: KEMA

Constraints

There are practical constraints that limit the ability of the State to achieve its renewable energy
objectives through either the existing RPS solicitation or through an expanded feed-in tariff. For
example, maximizing the quantity of renewable energy generated will be subject to the
constraints of available transmission, the ability to site and permit generators, financing, and
feasible build-out time. Another constraint that should be considered in selecting from among
the potential feed-in tariff policy paths is cost-effectiveness; that is, accomplishing the objectives
in a manner that seeks to minimize the rate impact of achieving a specific end point (including
minimizing transmission and integration costs associated with meeting renewable energy
objectives). Finally, resource sustainability should also be considered a constraint on an
effective policy. Perhaps the most pertinent example is the physical constraint of the
sustainable yield of biomass so that consumption does not exceed regeneration.
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CHAPTER 4. Summary of Public Comments

Following the June 30, 2008 workshop, the Energ