LBNL-39826
UC-1321

LAWRENCE
ERKELEY NATIONAL LABORATORY

Financing Investments in Renewable
Energy: The Role of Policy Design

and Restructuring |
RECE! Vi
Ryan Wiser and Steven Pickle a
i APR 0 3 1997
Environmental Energy m g &

STER osT!

March 1997 DISTRIBUTION OF 71§ DOCUMENT 18 Uimarven

Technologies Division

e )
. 4
Pt AN
RO vt

RN




DISCLAIMER

This document was prepared as an account of work sponsored by the
United States Government. While this document is believed to contain
correct information, neither the United States Government nor any
agency thereof, nor The Regents of the University of California, nor any
of their employees, makes any warranty, express or implied, or assumes
any legal responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or
service by its trade name, trademark, manufacturer, or otherwise, does
not necessarily constitute or imply its endorsement, recommendation,
or favoring by the United States Government or any agency thereof, or
The Regents of the University of California. The views and opinions of
authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof, or The Regents of the
University of California.

This report has been reproduced directly from the best
available copy.

Available to DOE and DOE Contractors
from the Office of Scientific and Technical Information
P.O. Box 62, Ozk Ridge, TN 37831
Prices available from (615) 576-8401

Available to the public from the
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road, Springfield, VA 22161

Ernest Orlando Lawrence Berkeley National Laboratory
is an equal opportunity employer.




LBNL-39826
UC-1321

Financing Investments in Renewable Energy:
The Role of Policy Design and Restructuring

Ryan Wiser and Steven Pickle

Environmental Energy Technologies Division
Ernest Orlando Lawrence Berkeley National Laboratory
University of California
Berkeley, California 94720

March 1997

The work described in this study was supported by the Energy Foundation and by the Assistant Secretary of Energy
Efficiency and Renewable Energy, Office of Utility Technologies, Office of Energy Management Division of the U.S.
Department of Energy under Contract No. DE-AC03-76SF00098.




DISCLAIMER

‘Portions of ‘this -document :may be iliegible
in electronic image ;products. Images:are
produced from the hest avsilable -original

document. B}




Contents

1 12 A il
BIgUIeS ot e e e e e \
N 1 i T O Vi
Acknowledgments ... ... ... e e, ix
Acronyms and Abbreviations ............................................ xi
Executive SUMmMAry . ... ...otitti ittt ettt ittt ettt Xiii
Chapter 1: Introduction .. .............iniiitninennnneneeenennnnenananns 1

Chapter 2:  The Renewable Energy Financing and Project Development Process .... 5

Project Development .......... ... ittt iiiiinann... 5
Financing a Power Project ........ et 6
Developing and Financing Renewable Energy Projects . .............. 8

Chapter 3:  Impact of Financing on Project Costs: Wind Power and Photovoltaic

CaseStudies .........oiiiiiiimiiir ittt 13
Overview of the Financial Model .............................. 13
Wind Power and Photovoltaic Project Input Assumptions ........... 13
Cost Sensitivity Results .......... ... i iiiiiiiiiiinnnnnn.. 15
Chapter 4:  Lessons from Current and Past Renewable Energy Policies .......... 19
Tax Policies and Tax Appetite ............coiiiiuienenennnnn.. 19
Policy Uncertainty and the Demise of LUZ ...................... 23
Effect of the PTC on Renewables Project Capital Structure .......... 26
REPI and Program Funding Uncertainty ........................ 27
U.K.NFFO and ContractLength .............................. 30
Chapter 5:  Effects of Electricity Restructuring on Renewable Energy Finance .... 35
Electric Industry Restructuring and Long-Term Contracts ........... 35
Post-Restructuring Prospects: Merchant Plants and Balance Sheets . . .. 37
Prospects for Renewable Energy Developers ..................... 38
Chapter 6:  Surcharge-Funded Renewable Energy Policies .................... 39
Descriptionof Concept . ...... ..ottt 39
i




CONTENTS

Production Incentives versus Above-Market Contract Payments . ..... 41
Policy Stability and Eligibility Risks ........... .. ... .. ... ... ... 43
Creating a Long-Term, Predictable Revenue Stream ............... 43
(€ 111 - 45

Using Surcharge Funds for Market Transformation and Infrastructure
Development - .. .o vvcei e it e 46
Front-Loading the Payment Stream ............ ... ... ... ....... 47
Chapter 7:  Renewables Portfolio Standard Policies ......................... 49
Descriptionof Concept ......... ... 49
Policy Stability and Markets for Renewable Energy Credits .......... 50
Chapter 8: Green Marketing Programs ........... ... ... ... . o, 55
Descriptionof Concept . ...........oiiiiiiiiiiiiii i 55
Fluctuating Participation Rates in Green Power Purchase Programs . ... 56
GreenInvestment . . .. ... vvt it i i e 60
Chapter 9:  Direct Mechanisms to Reduce Financing Costs .. ................. 63
Low-Interest Government-Subsidized Loans ..................... 64
Project LoanGuarantees .............c.oiuiiiiinnnn .. 65
Project Aggregation ...................... e 68
Chapter 10: SummaryandConclusion .. ......... .. ittt 71
21 (S 1= 77
Appendix A: Wind Power and Photovoltaic Cash-Flow Model Examples .......... &3
Appendix B: FYOSREPIRecipients ...........c.ooiininiiiniinnnen.n. 87

ii




Table ES-1.
Table 2-1.
Table 2-2.
Table 3-1.
Table 4-1.
Table 4-2.
Table 4-3.
Table 6-1.
Table 6-2.

Table 6-3.
Table B-1.

Tables

An Overview of the Case Study Lessons . ..................c..... XV
Summary of Financing Variables ............................... 8
Technology-Specific Financing Arrangements and Sources of Capital .. 10
Base-Case Wind and PV Cash-Flow ModelInputs . ................ 14
Impact of the PTC on the Nominal Levelized Cost of Wind Power .... 26
Impact of the REPI on Project Decisions: Survey Results . . .......... 28
NFFO Renewable Energy Cost Reductions ...................... 32

Renewables Programs that Could Be Funded by a Distribution Surcharge 40
Production Incentive and Above-Market Contract Policies:

Design Variations . .........c..outitinnininenennennannnnnn. 42
Effect of Front-Loading RET Costs . .. .. e 48
Non-Profit REPI Recipients Surveyed (i.e., RET Owners

Receiving FYOSFunds) ..........ooiniiiiii ... 87

iii

m e e e e







Figure 2-1.
Figure 3-1.
Figure 3-2.
Figure 3-3.

Figure 3-4.
Figure 3-5
Figure 3-6.

Figure 3-7.

Figure 3-8.
Figure 9-1
Figure 9-2.

~ Figure A-1.
Figure A-2.

Figures

Conceptual Stages of Project Development ........................ 5
Impact of Capital Structureon PV Costs ......................... 17
Impact of the Return on Equityon PV Costs ...................... 17
Impact of Debt Interest Rateon PV Costs ........................ 17
Impact of Debt Termon PV Costs ....... ..., .. 17
Impact of Capital Structure on Wind Power Costs . ................. 17
Impact of the Return on Equity on Wind Power Costs . .............. 17
Impact of Debt Interest Rate on Wind Power Costs . ................ 17
Impact of Debt Term on Wind Power Costs ...................... 17
. Impact of Debt Interest Rate and Debt Term on Wind Power Costs . . . . . 66
Impact of Debt Interest Rate and Debt Term on PV Costs ........... 66
Base-Case Wind Power Cash-Flow Model . .. ..................... 84
Base-Case Photovoltaic Cash-Flow Model ....................... 85







Abstract

The costs of electric power projects utilizing renewable energy technologies are highly
sensitive to financing terms. Consequently, as the electricity industry is restructured and new
renewables policies are created, it is important for policymakers to consider the impacts of
renewables policy design on project financing. This report describes the power plant financing
process and provides insights to policymakers on the important nexus between renewables
policy design and finance. A cash-flow model is used to estimate the impact of various
financing variables on renewable energy costs. Past and current renewable energy policies
are then evaluated to demonstrate the influence of policy design on the financing process and
on financing costs. The possible impacts of electricity restructuring on power plant financing
are discussed and key design issues are identified for three specific renewable energy .
programs being considered in the restructuring process: (1) surcharge-funded policies; (2)
renewables portfolio standards; and (3) green marketing programs. Finally, several policies
that are intended to directly reduce financing costs and barriers are analyzed. The authors
find that one of the key reasons that renewables policies are not more effective is that project
development and financing processes are frequently ignored or misunderstood when designing
and implementing renewable energy incentives. A policy that is carefully designed can reduce
renewable energy costs dramatically by providing revenue certainty that will, in turn, reduce
financing risk premiums.
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- Executive Summary

The restructuring of the electricity industry and the introduction of retail competition is
occurring throughout the world. As part of the restructuring process, a number of countries
and several U.S. states are considering new mechanisms to promote the development and use
of renewable energy technologies (RETs). Past experience with renewable energy
commercialization policies, which have been enacted at state and national levels in the United
States and abroad, has been mixed. While many U.S. policies have been successful in
promoting renewables development, one of the key reasons policies have not been more
effective is that the financing processes used in the private sector have often been ignored or
misunderstood when designing RET incentives. Depending on their design, programs to
support renewables can have positive or negative impacts on project financing and financing
costs. The goals of this report are to describe the power plant financing process and to
provide insights to policymakers on the important nexus between policy design and financing.
We emphasize these interactions because creating a market for renewables requires a
regulatory, political, and business climate that is conducive for investment. Armed with a
better understanding of the relationships between policy design and financing and with
concrete lessons from past policies, policymakers should be better prepared to design and
implement new renewable energy programs within electricity restructuring efforts.

This report begins with a background to the renewable energy business development and
financing process. Using a cash-flow model, we then estimate the impact of a number of
financing variables on renewable energy costs. To demonstrate the influence of policy design
on the financing process and on financing costs (and therefore on overall policy effectiveness),
we then evaluate a number of past and current renewable energy policies. Experience with
these policies provides lessons for the design and implementation of future RET programs.
We then discuss the possible impacts of electricity restructuring on power plant financing and
identify key issues that will have to be addressed in the design of three of the most popular
approaches being considered for supporting renewables post-restructuring: (1) surcharge-
funded policies; (2) renewables portfolio standards; and (3) green marketing programs. We
also briefly analyze several policies that are intended to directly reduce financing costs and
barriers. Nearly all of the chapters in this document are self contained and, because the report
emphasizes policy case studies, some repetition is unavoidable. Therefore, readers are
encouraged to approach the report somewhat like a reference document, focusing on those
sections that are particularly relevant to their own interests.

The Renewable Energy Financing Process
There are two primary ways of financing a power plant: project financing and corporate

financing. The renewable energy industry, and the non-utility generator (INUG) industry as
a whole, has largely relied on project financing. In these arrangements, lenders look primarily




EXECUTIVE SUMMARY

to the cash flow and assets of a specific project for repayment rather than to the assets or
credit of the promoter of the facility. Long-term power purchase agreements that provide a
relatively secure revenue stream have historically been necessary for project financing,
especially for capital-intensive technologies such as renewables.

Financing is particularly important to renewables because RETs often have high capital costs.
In addition, renewables are currently disadvantaged in the financing process vis-a-vis other
generation technologies because of perceived resource and technology risks, small project
size, and small industry size.

Impact of Financing on Project Costs: Wind Power and Photovoltaic Case Studies

To evaluate the impact of financing variables on overall project costs, a financial cash-flow
model that closely replicates those used in the private power industry was created. The model
tracks revenues, expenses, debt payments, and taxes over a 20-year period and estimates an
after-tax, net equity cash flow. The model then calculates the 20-year levelized cost of
electricity from the project being evaluated. The results of our analysis indicate how sensitive
overall renewables costs are to financing inputs and confirm that the return on equity (ROE),
debt interest rate, debt maturity, and capital structure all have a significant influence on
levelized costs. For example, given our wind power and photovoltaic (PV) project input
assumptions, a change in the ROE from 18% to 12% is estimated to reduce the 20-year
levelized cost by approximately 22% for wind power and 18% for PV. Increasing the debt
repayment period from 12 years to 20 years is shown to reduce wind power costs by 12% and
PV costs by 17%.

Lessons from Current and Past Renewable Energy Policies

We demonstrate the impacts of policy design on renewable energy financing through five case
studies of current and past renewable energy policies. These case studies also provide lessons
for the design of future renewable energy programs. Table ES-1 briefly lists the case studies
and the most pertinent lessons.

Impacts of Electricity Restructuring on Renewable Energy Financing

Electricity industry restructuring and retail competition promise to fundamentally change the
financing of power projects in general and renewable energy projects in particular. In a
restructured electric industry with retail competition, the long-term (20-30 year) power sales
contracts that have traditionally facilitated project financing are likely to become increasingly
scarce. To attract project financing in a restructured industry, power developers are likely

xiv




EXECUTIVE SUMMARY

Table ES-1. An Overview of the Case Study Lessons

Case Study Lessons

Tax policies and tax appetite The effectiveness of tax incentive policies is reduced by
limitations on the tax appetite of investors and by the alternative
minimum tax (AMT). Partial AMT relief for RET projects should
be considered. The use of direct cash subsidies rather than tax
incentives would largely eliminate tax appetite limitations, as
would the ability to “sell” tax credits directly to other investors.

Tax credit uncertainty and its The importance of policy stability to renewable energy

impact on RET investors developers and financial investors should not be
underestimated. To the extent possible, RET policies should
be stable so that equity investors and lenders are encouraged
to supply capital to RETs at reasonable costs.

Production tax credit and Production tax credits can push the optimal mix of debt and
impacts on project capital equity in the capital structure of RET projects toward higher-
structure cost equity, reducing the value of the credit moderately.
Renewable energy production If cash production incentives are used for renewables support,
incentives and program it is important to provide enough year-to-year certainty in
funding uncertainty program funding so that the incentive payments can be used
as debt security and can substantively affect investment
decisions.
The U.K.’s non-fossil fuel Contract duration and contract sanctity have important impacts

obligation and contract length  on financing. RET policies that provide contracts or incentive
payments to renewable energy projects should be designed as
long-term commitments. Short contract periods and “out’
clauses should be minimized.

to require more equity, less debt, and shorter debt repayment periods. Developers will
probably attempt to sign bilateral contracts with large end users, marketers, aggregators, and
utilities, but contract terms are likely to be shorter than in the past. Financial hedging
arrangements will become increasingly common. NUGs may find it impossible to secure
contracts for all of their generation output in advance. Therefore, an increasing focus on
merchant plant development is expected. Corporate balance-sheet financing may also become
more common.

Although all NUGs will be faced with these new financing challenges, there are several
reasons to believe that renewables will be particularly disadvantaged. First, given their
capital-intensiveness, RETs are especially vulnerable to increased financing costs and
shortened contract periods. Second, renewables are often more costly than competing
sources of generation and may therefore have difficulties financing projects based on
anticipated future electricity prices. Finally, many renewable energy developers are not
sufficiently capitalized and do not have a strong enough track record to attempt corporate
financing for large projects. Mergers and acquisitions involving renewable energy companies
are therefore likely to continue.

XV
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Supporting Renewables in a Restructured Electricity Industry

While the decline of long-term contracts may make financing more difficult and costly for
renewables developers, emerging retail markets for “green” power and/or the establishment
of public policies designed to benefit renewables could create an investment climate in which
renewable energy can flourish. In fact, new support programs can and are being crafted
within state and federal restructuring proceedings to encourage the continued development
of renewable energy. We identify several important financing issues that will have to be
addressed in the design of three of the most frequently discussed renewables support
mechanisms: (1) surcharge-funded pohc1es (2) renewables portfolio standards; and (3) green

marketing programs. "

Surcharge-Funded Programs: Electric service distribution surcharges are a way to collect
revenues from electric customers to support various policies with public benefits, including
renewable energy programs. Once collected, there are a large set distribution possibilities for
these funds. We emphasize those distribution mechanisms that provide funding directly to
new renewable energy projects through incentive payments. Such mechanisms can be
structured as production incentives or above-market contracts, and to select among
competing projects three approaches are possible: (1) competitive auctions; (2) first-come;
or (3) administrator’s discretion. Regardless of the distribution and project selection
mechanisms chosen, we emphasize the need for a long-term and predictable payment stream
for the development of RET' that use project.financing. Therefore, legislators and regulators
should ensure, to the extent possible, that policies promising long-term production incentives
or above-market contract payments to RETs will continue to be funded throughout the
payment period and that “out” clauses are minimized. Because surcharges are effectively a
tax on electric service, they may be particularly vulnerable to political attack and repeal. If
funding uncertainties are unavoidable and/or long-term commitments impractical,
policymakers may want to consider using up-front grants rather than long-term incentive
payments. -Alternately, investment in market transformation activities (e.g., fuel source
disclosure requirements, customer education of “green” power options, etc.) or renewable
energy infrastructure development may be the best use of limited funds.

Renewables Portfolio Standards: A renewables portfolio standard (RPS) allows regulators
and/or legislators to require that a certain percentage of annual electric use in a given
jurisdiction comes from renewable energy. To implement the policy, a renewables purchase
requirernent could be imposed upon retail electric suppliers. Individual obligations could be
made tradeable through a system of renewable energy credits (RECs). In a restructured
electricity industry featuring an RPS, renewable energy project owners would have a revenue
stream that comes from two “commodity” markets: the power market and the REC market.
Lenders may be able to obtain credit support from both revenue sources. The stability and
duration of the RPS will affect the ability of the REC market to supply this credit support,
however. If long-term policy stability is assured, long-term REC sales contracts are likely to
develop. However, if legislative and regulatory commitments are weak, long-term REC

xvi
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purchases are less likely and the financing costs of new RETs will increase. Our analysis
suggests that overall renewables costs could increase by up to 25-50% in an unstable REC
market compared to the probable cost under a stable market.

Green Marketing Programs: Green marketing takes advantage of customers’ willingness to
pay for products that provide a range of public environmental benefits and private benefits.
Market research indicates that there are a significant number of electric customers who state
a willingness to pay a premium, if given the chance, to purchase renewable energy. Whether
utility-supplied programs pre-restructuring or non-utility-supplied programs post-
restructuring, the primary financing issue related to green marketing is the risk of fluctuating
customer participation rates. Participation risk (e.g. the danger that program participation may
fall to levels below what is needed to sustain renewables facilities) can be largely eliminated
by structuring the program such that funds are not committed beyond those that are already
collected (e.g., the “annual participation” option). Within the “sustained participation” model,
which has been more commonly used in utility-supplied green pricing programs, four non-
mutually-exclusive options are possible to reduce participation risk for the renewable energy
investor: (1) development of large intermediaries (utilities or marketing agents) to take on
these risks: (2) requirements that customers demonstrate a long-term commitment to the
program; (3) increased emphasis on corporate financing; and (4) a focus on low-risk
renewables projects (e.g., existing facilities, retrofits, and small new projects).

Direct Mechanisms to Reduce Renewable Energy Financing Costs

Throughout most of this report we emphasize ways in which program design can indirectly
influence rencwable energy financing, and therefore impact the overall effectiveness of RET
incentives. There are, however, a number of direct approaches that can be used to reduce
financing costs. These programs include low-interest government-subsidized loans, project
loan guarantees, and project aggregation. Although all hold significant promise, the largest
barrier to the creation of effective programs of this type (particularly low-interest loans) is the
potential loss of state and federal tax credits under subsidized financing programs. Policy
interactions of this type should be considered closely when discussing the implementation of
subsidized financing programs.

Conclusions

Renewable energy policies should be designed with consideration given to the realities of
power plant financing. Policies that do not provide long-term stability or that have other
negative secondary impacts on investment decisions will increase financing costs and may
reduce policy effectiveness. Stable and predictable policy commitments can, on the other
hand, lead to a decrease in financing costs, which should result in reductions in renewable
energy costs and in more effective policies. In the long-term, such commitments will also help
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create a regulatory, political, and business climate that is conducwe to continued and
sustained development of the renewable energy industries.
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CHAPTER 1

Introduction

Depending on their design, policies to encourage the development and use of renewable
energy technologies (RETs) can have positive or negative impacts on renewable energy
financing and financing costs. The goals of this report are to describe the financing process
for renewable energy projects and to identify important relationships between policy design
and renewables finance.! Recognizing the critical impacts of electricity restructuring on
power plant financing and on RET policies, we analyze and offer suggestions on the design
of a number of proposed renewable energy policies. We also examine several policies that
can directly reduce financing costs. We combine qualitative assessments of the interactions
between policy design and power plant financing with quantitative analysis of some of these
interactions. Our emphasis is on policies that promote the near-term commercial development
of renewable energy projects. We recognize, however, that a necessary complement to these
commercialization strategies are research, development, and demonstration programs that
encourage longer-term cost reductions and technology improvements.

Compared to fossil-fuel generation, renewable energy provides many benefits to society that
are not now fully internalized in investment decisions. These benefits include pollution
reduction and the mitigation of electricity price variability. Renewables are often more costly
than other electricity generation alternatives, however, and a number of institutional barriers
have thwarted the development of renewable energy resources (Jackson, 1992). To
overcome these barriers, policies have been enacted at state and national levels, both in the
United States and abroad, to encourage renewable energy technology and project
development. These policies include tax incentives, cash payments, renewables set-asides,
standardized contracts, low-interest loans, and environmental adders.

Ideally, policy design should link incentive mechanisms to the goals of the policy, subject to
technical, market, and financial constraints. This criterion is not always met, however, and
political considerations often dominate policy design and implementation. Although many
U.S. federal and state policies have been successful in promoting renewables, a number of
policies have not been as effective as they could have been if designed differently (some of
these specific policies are identified and discussed in Chapter 4). These shortcomings are
often a result of mismatches between the policy’s incentive mechanisms and technical, market,
or financial constraints.

Our emphasis in this report is on non-hydroelectric renewables that have used or may use commercial financing,
including: wind, geothermal, biomass, solar thermal, and photovoltaics (PV). We do not consider the financing
arrangements used by households or firms for customer-sited renewable installations in detail, but instead generally
focus on larger financial transactions.
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In this report we emphasize power plant financing as an integral consideration in the design
of renewable energy policies.” Financing is particularly important to renewable energy
facilities because RETs are often capital intensive (Wiser, 1997; Jackson, 1992; Mitchell,
1995a). In addition, renewables are disadvantaged in the financing process vis-a-vis other
generation technologies because of perceived resource and technology risks, small project
size, and small industry size. We find that one of the key reasons that RET policies are not
more effective is that project development and financing processes are frequently ignored or
misunderstood when designing and implementing renewable energy policies. We show that
a renewables policy that is carefully designed can reduce renewable energy costs dramatically
by providing revenue certainty that will, in turn, reduce financing risk premiums. Policies that
provide this certainty will either promote more renewables per dollar invested or will be more
cost effective in supporting a given amount of development. Policies that do not provide
long-term stability or that have negative secondary impacts on investment decisions may have
the opposite effect, increasing financing costs and complicating project development. At a
time when the emphasis appears to be on shorter and more market-driven renewable energy
policies than those used in the past, highlighting the financing implications of policy design
is all the more essential.

Electric industry restructuring, by increasing project risks and decreasing the availability of
long-term power sales contracts, may further handicap renewables in the financing process.
New investment approaches will be needed, some of which may not be amenable to the
current structure of the renewables industry. Although restructuring threatens the future
viability of renewables, it may produce significant new markets for RETs, and restructuring
proceedings provide a forum in which to discuss the future role of renewables and renewable
energy policies. Existing RET policies may be inadequate and/or inappropriate in a
restructured electric industry, and new approaches for supporting renewables are being
sought (Wiser, Pickle, and Goldman, 1996). An understanding of the possible pitfalls if
policies are not designed to account for the financing process is particularly important for
those interested in developing mechanisms to promote renewable energy deployment in a
restructured industry.

This report is organized as follows:
> In Chapter 2, we provide a background to the renewable energy project

development and financing process. We describe the two primary power plant
financing approaches, introduce a variety of financing terms that are used

We recognize, however, that project finance is but one of many issues that must be considered when designing and
implementing renewable energy support programs. In fact, some of the most favorable policy attributes from the
perspective of developers and investors might run counter to what some consider “good public policy.” Our intent
in this report is to highlight financing as a critical issue in program design, without implying that there are not other
design factors of equal, or greater, importance.
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throughout the report, and discuss the financing of renewable energy projects in
particular.

> In Chapter 3, we use a cash-flow model to illustrate the effects of various
financing variables on renewable energy project costs.

> In Chapter 4, we employ a series of brief examples to demonstrate that many past
and current RET policies have not fulfilled expectations, due, in part, to their
impacts on financing. These examples provide concrete lessons for the design of
future RET policies.

> In Chapter 5, we outline the potential impacts of electricity restructuring on
renewable energy financing.

> In Chapters 6-8, we identify the key finance-related design issues associated with
programs that have been proposed to support renewables in a restructured
electricity industry: (1) surcharge-funded policies; (2) renewables portfolio
standards, also called minimum renewables purchase requirements; and (3) green
marketing programs.

> In Chapter 9, we briefly introduce and evaluate three policies that can directly
reduce renewable energy financing costs: low-interest government-subsidized
loans, project loan guarantees, and project aggregation.

> Chapter 10 summarizes the key results of the report.

Most of the chapters in this document are self contained and, because the report emphasizes
policy case studies, some repetition is unavoidable. Readers are encouraged to approach the
report somewhat like a reference document and target those sections that are particularly
relevant to their own interests.
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CHAPTER 2

2.1

The Renewable Energy Financing and Project
Development Process

In this chapter we provide much of the background required to understand the financing of
renewable energy projects. In Section 2.1, we introduce the power plant development
process. Then, in Section 2.2, we discuss some of the key concepts, terms, and variables used
in power plant financing. Finally, in Section 2.3 we identify the most common financing
arrangements used in the renewables industries and describe the financing barriers facing
renewables compared to more traditional generation alternatives.

Project Development

It is important to understand the
overall process of project
development before specifically
addressing renewable energy
finance. = While we cannot
specify a project development
process that is applicable to all
types of power projects and to
all business situations, almost all
non-utility generator (NUG)
projects that wuse project
financing must pass through
similar development stages (see
Figure 2-1). Figure 2-1 depicts
a project moving from one stage
to the next; in reality, however,
many of these activities are
ongoing and overlap.

Final  financial  approvals
(closing) are one of the later
stages of project development
prior to construction and
operation. Although financial
institutions are  frequently
approached earlier in order to
scope-out financing costs for the
contracting stage and determine

Figure 2-1. Conceptual Stages of Project Development
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investor interest in the project, final financial approvals (especially loan agreements) are
typically obtained only after all significant engineering, contracting, and permitting
requirements are met (Kahn et al., 1992).

Financing a Power Project

Sources of Capital: Debt and Equity

Project developers typically obtain capital for the up-front cost of building a power project
through a combination of debt (a loan) and equity investment (ownership). There are a large
number of ways to structure loan agreements, and debt can be obtained through public
markets (bonds) or private placements (bank loans and institutional debt). Equity can be
procured from internal sources or external investors in public or private markets.

'Equity investors and lenders view and analyze projects (and firms) very differently. Equity

investors have the potential for unbounded returns from project (or firm) success. Equity
investors will therefore frequently take high-risk investments if the potential rewards are large.
Investments are analyzed from a risk-return tradeoff with an emphasis on the expected
investment return.

Most lenders. on the other hand, tend to be far more risk averse and are not in the venture
capital business. The debt contract is a fixed obligation and the lender does not profit, beyond
a certain level. from project (or firm) success. Up to the limit of unacceptable risk, lenders
adjust debt interest rates and terms for default risk (e.g., higher interest rates on riskier loans).
As a result of credit rationing, however, lenders will simply not take some risks. If a project
(or firm) is likely to default or come close to default in any single year, lenders will often not
supply a loan. Therefore, unlike equity investors, lenders typically analyze a project (or firm)
from a worst-case perspective (Kahn and Stoft, 1989).

Project and Corporate Financing

There are two primary ways to finance a power plant: project financing and corporate
financing. These two financing structures differ primarily in how debt is structured.

Project Financing: Non-utility generators have generally relied on project financing. In these
arrangements, lenders look primarily to the cash flow and assets of a specific project for
repayment rather than to the assets or credit of the promoter of the facility. The strength of
the underlying contractual relationships among various parties is essential in project financing.
Credit support (i.e., support for a loan) in project financing comes in large part from the
revenues associated with the power purchase agreement (PPA). Therefore, long-term power
purchase commitments that, at least partially, guarantee a revenue stream are essential,
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especially for high capital-cost technologies such as renewables. An unpredictable or
unspecified revenue stream is a risk that most project financing lenders are unwilling to take.

Debt is frequently less costly than equity (Brealey and Myers, 1991). As such, there is a
tendency for developers to maximize debt leverage (i.e., the percent of debt used to finance
a project) under project financing. This tendency is limited, in part, by debt service coverage
requirements, described in Section 2.2.3. Debt for NUGs is frequently obtained via the
private placement market, often from commercial banks or institutional lenders, although
publicly placed debt has also been used. Equity can be acquired from internal sources (i.e.,
from the developer and/or its parent corporation) or from third-party investors (institutional
investors, utility subsidiaries, etc.).

Corporate Financing: When corporations borrow money from either public or private
markets, lenders look to the entire corporate balance sheet for repayment. Corporate
financing (often called internal or balance-sheet financing) therefore lacks the degree of asset-
specificity found in project financing. The primary requirement made by lenders in corporate
financing is a restriction on the issuing of debt beyond certain limits (Smith and Warner,
1979). Additional debt can hurt bondholders and other lenders because it reduces the ability
of a firm to pay interest on existing debt. The use of corporate financing to supply the capital
needs of individual power projects is common in the electric utility industry and is likely to
become more frequent in the independent power market if electricity restructuring results in
a reduced availability of long-term power sales contracts (see Chapter 5).

Comparing the Two Financing Options: Project financing has several advantages to

corporate financing. Loans are generally non-recourse (sometimes limited-recourse) to the
parent company and therefore do not have a substantial impact on the company’s balance
sheet or creditworthiness. As a result, small- and medium-sized developers are free to pursue
several projects simultaneously without large negative company-wide impacts. In addition,
the reduced market risks and the non-recourse nature of debt in project financing allows
higher debt-equity ratios, which can result in reduced financing costs. Nevitt (1983) and
Brown (1994) identify a number of negative aspects of project financing compared to
corporate financing, including the large transactions costs of arranging the various contracts,
high legal fees, higher debt costs, and a greater array of restrictive loan covenants.

Key Financing Variables

Table 2-1 provides a list and summary of the key financing variables used in this report (see
Wiser and Kahn, 1996 for a more thorough description of these variables).
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Table 2-1. éummary of Financing Variables

Term = .

. : Description _

Capital Structure

Return on Equity
(ROE)

Debt Maturity
Debt Interest Rate

Capital structure refers to the mix of debt and equity that is used to
finance a project or a firm. Debt-equity ratios are frequently used to
describe the capital structure of a particular facility.

In exchange for their up-front capital outlay, equity investors require a
minimum expected return on their investment, typically expressed as a
yearly percent ROE. Equity represents a residual claim on all
surpluses generated by the project. Equity returns can come in the
form of direct project cash flows and/or as tax shields (tax credits and
accelerated depreciation).

Debt maturity, or debt term, refers to the length of a loan.

All lenders charge interest. The interest rate will typically depend on
the maturity of the loan and its risk.

Debt Amortization Debt payments consist of principal and interest. Debt amortization
refers to the debt payment schedule. In project financing, debt
principal payments are typically made throughout the life of the loan,
often with mortgage-style repayment.

Debt Service To reduce default risk, lenders typically require that a project or firm

Coverage Ratio maintain a minimum expected ratio of the available cash to total yearly

(DSCR) debt service. This constraint is usually expressed as a minimum

acceptable value for the DSCR (yearly operating incomef/total yearly
debt service).

Developing and Financing Renewable Energy Projects

Financing and Ownership Arrangements Used in Renewables Development

Most large-scale, non-hydroelectric renewable energy projects in the U.S. have been
developed, owned, and financed by non-utility generators.?> Electric output is then sold to
nearby utilities through long-term PPAs, often contracts developed under the Public Utilities
Regulatory Policies Act of 1978 (PURPA).* Although not as common, utility ownership and
financing of non-hydroelectric renewables projects has occurred. This form of ownership has

The Renewable Energy Annual (1995) indicates that, as of 1994, 89% of all U.S. non-hydroelectric renewable
energy generation came from NUGs. NUG ownership represented 97% of biomass generation, 59% of geothermal

. generation, 99% of solar generation (primarily solar thermal), and 99% of wind generation.

PURPA requires that utilities purchase the power output from certain types of non-utility renewable energy and
cogeneration power plants at the utility’s “avoided cost.” In response to the federal legislation, several states,
including California, developed long-term, standard offer contracts that were supplied to renewable and
cogeneration facilities.
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been primarily limited to geothermal facilities, although some utility-owned biomass,
photovoltaics (PV), and wind projects exist and others are in the development stage.

The U.S. renewable energy industry consists of both private and public companies. Since the
early 1980s, the industry has relied extensively on project financing. Some of the larger
corporations have the ability to develop projects via corporate financing, but most renewable
energy developers do not currently have the resources or track record to finance large
projects on their balance sheets (IRRC, 1991). Project financing arrangements can and have
been structured in numerous ways, including, but certainly not limited to, partnerships® and
sale/leaseback arrangements.® Long-term PURPA contracts have been the basis for most of
the project financing activity.

Differences in financing and ownership, as well as sources of debt and equity, exist among the
renewable energy technologies. Table 2-2 provides additional detail on the financing
arrangements that have become common within each of the renewables industries.

Renewables Are at a Financing Disadvantage Compared to Other Forms of Generation

Financing terms are particularly important to RETs because renewables are often capital
intensive, and therefore require a greater degree of up-front debt and equity than power plants
with lower capital costs. A number of additional factors make it more difficult for renewables
to obtain financing at reasonable costs than for more mainstream generation technologies
(e.g., gas or coal):

Project Risks: Many RETS are perceived by the financial community to have high resource
and technology risks (Brown, 1994; Wiser, 1997). Most financial institutions do not have
significant experience evaluating renewable energy resource risks (wind variability and
biomass availability, for example). Many RETSs are also perceived as unproven, with large

During the early to mid-1980s, much of the renewables industry was driven by the large tax credits available at the
federal and state levels. One of the most common development structures was the tax-advantaged limited
partnership of third-party individual investors. In these arrangements, the general partner typically organizes and
manages the financing, using equity investment from limited partners and obtaining loans for the remainder of the
necessary capital. The limited partners receive cash and tax benefits. The general partner, often the renewable
energy developer, is given management control of the project, while providing a tax shelter to the limited partners.

Sale/leaseback structures were also common during the 1980s. In this type of transaction, a third party (frequently
a bank, insurance company, corporate finance subsidiary, or leasing company) purchases and finances an asset,
and leases it back to the project developer under a long-term contract. The lessor is entitled to the tax credits,
depreciation allowances, and interest deductions associated with the asset. During the 1980s, RET developers
frequently did not have the tax liability to fully absorb the large tax benefits of their projects direct<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>