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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.

Vii



viii



Acknowledgments

This report was supported by the Energy Foundation and by the Assistant Secretary of
Energy Efficiency and Renewable Energy, Office of Utility Technologies of the U.S.
Department of Energy under Contract No. DE-ACO03-76SF00098. The authors would
particularly like to thank Doug Ogden from the Energy Foundation and Diane Pirkey
from the U.S. Department of Energy for their support of thiswork and for the valuable
comments they provided on drafts of thisreport. In addition, we would like to thank the
following people for providing information and assistance, and/or for reviewing drafts of
this report. All remaining errors and omissions remain the responsibility of the authors.

Tom Austin
Regulatory Assistance
Project

Robert DeBoer
Saff, Minnesota House of
Representatives

John Elwood
University of California,
Berkeley

Joe Eto
Lawrence Berkeley National
Laboratory

Chuck Goldman
Lawrence Berkeley National
Laboratory

Bill Golove
Lawrence Berkeley National
Laboratory

Tom Hinrichs
Geothermal Energy
Association

Ed Holt
Ed Holt and Associates

Ed Ing
Attorney-at-Law

Evan Jones
Lawrence Berkeley National
Laboratory

Richard Kettle
U.K. Department of Trade
and Industry

Suzie Kito
Lawrence Berkeley National
Laboratory

George Lynch
U.S. Department of Energy

Meg Meal
MRW and Associates, Inc.

Lawrence Miles
The WindTurbine Company

Catherine Mitchell
Science Policy Research
Unit, University of Sussex

Mac Moore
Solar Energy Industries
Association

David Moskovitz
Regulatory Assistance
Project

Kevin Porter
National Renewable Energy
Laboratory

Karl Rabago
Environmental Defense
Fund

Nancy Rader
American Wind Energy
Association

Phil Reese
California Biomass Energy
Alliance

Jim Spaeth
U.S. Department of Energy

Andy Vaudin
National Wind Power

Carl Weinberg
Weinberg Associates

Howard Wenger
Pacific Energy Group






AMT
AWEA
CfD
CPUC
DSCR
EDF
EIA
EPAct
EPRI
IRR
IRRC
IRS
ITC
kW
kWh
LUZ
MACRS
mmbtu
MRPR
MW
NFFO
NREL
NUG
PPA
PTC
PURPA
PV
RAP
RD&D
REC
REPI
RET
ROE
RPS
SEGS
SERI
U.S. DOE

Acronyms and Abbreviations

Alternative Minimum Tax

American Wind Energy Association
Contract for Difference

California Public Utilities Commission
Debt Service Coverage Ratio
Environmental Defense Fund

Energy Information Administration
Energy Policy Act of 1992

Electric Power Research Institute
Internal Rate of Return

Investor Responsibility Research Center
Internal Revenue Service

Investment Tax Credit

Kilowatt

Kilowatt-Hour

Luz International Limited

Modified Accelerated Cost Recovery System
Million British Thermal Units
Minimum Renewables Purchase Requirement
M egawatt

Non-Fossil Fuel Obligation

National Renewable Energy Laboratory
Non-Utility Generator

Power Purchase Agreement

Production Tax Credit

Public Utilities Regulatory Policies Act
Photovoltaic

Regulatory Assistance Project

Research, Development, and Demonstration
Renewable Energy Credit

Renewable Energy Production Incentive
Renewable Energy Technology

Return on Equity

Renewables Portfolio Standard

Solar Electric Generating System

Solar Energy Research Institute

United States Department of Energy

Xi



Xii



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 renewabl es 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 (NUG) industry
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EXECUTIVE SUMMARY

asawhole, haslargely 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. Long-term power purchase agreements that
provide arelatively 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 Sudies

To evaluate the impact of financing variables on overall project costs, afinancial 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 yearsis 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 arestructured industry, power
developers are likely
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Table ES-1. An Overview of the Case Study Lessons

Case Study

Lessons

Tax policies and tax appetite

Tax credit uncertainty and its
impact on RET investors

Production tax credit and
impacts on project capital
structure

Renewable energy
production incentives and
program funding uncertainty

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.

The importance of policy stability to renewable energy
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 credits can push the optimal mix of debt and
equity in the capital structure of RET projects toward higher-
cost equity, reducing the value of the credit moderately.

If cash production incentives are used for renewables support,
it is important to provide enough year-to-year certainty in
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
obligation and contract length

Contract duration and contract sanctity have important
impacts 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
contractsfor al 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, RETSs 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.
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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 policies, (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 alarge 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 RETSs 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 paymentsto 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 requirement could be imposed upon retail electric suppliers. Individua
obligations could be made tradeable through a system of renewable energy credits
(RECs). Inarestructured 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
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regulatory commitments are weak, long-term REC purchases are less likely and the
financing costs of new RETswill 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 isthe 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 renewable 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 reductionsin
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renewable energy costs and in more effective policies. In the long-term, such
commitments will also help create a regulatory, political, and business climate that is
conducive to continued and sustained development of the renewable energy industries.
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CHAPTER 1

| ntr oduction

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 mechanismsto the goals of the policy, subject
to technical, market, and financia 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 RETSs 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 atime 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 designisall 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 arestructured 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 arestructured industry.

Thisreport 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.






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

Figure 2-1. Conceptual Stages of 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, aimost 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.

Fina  financial approvals
(closing) are one of the later
stages of project development
prior to construction and
operation. Although financia

Project Feasibility
(resource/fuel assessment,
market assessment,
environmental assessment,
preliminary engineering)

Contracting and
Execution of a Power
Purchase Agreement

v

Siting/Permitting

Engineering Design

v

Financial Approvals

v

Detailed Engineering
Design

Project Construction

’

Operations

v

Decommissioning
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institutions are frequently approached earlier in order to scope-out financing costs for the
contracting stage and determine investor interest in the project, final financial approvals
(especidly 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 acombination of debt (aloan) 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 investorsin 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). Asaresult of credit rationing, however, lenders will simply not take
somerisks. If aproject (or firm) islikely to default or come close to default in any single
year, lenders will often not supply a loan. Therefore, unlike equity investors, lenders
typicaly analyze aproject (or firm) from aworst-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 partiesis essential in
project financing. Credit support (i.e., support for aloan) in project financing comesin
large part from the revenues associated with the power purchase agreement (PPA).
Therefore, long-term power purchase commitments that, at least partially, guarantee a
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revenue stream are essential, 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). Assuch, thereis
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 viathe private placement market, often from commercial banks or institutional
lenders, athough 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 eectricity restructuring results in areduced 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. Asaresult, 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 alist 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. Summary of Financing Variables

Term Description

Capital Structure 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.

Return on Equity In exchange for their up-front capital outlay, equity investors require

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

Debt Interest Rate 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
(DSCR) yearly debt service. This constraint is usually expressed as a

minimum acceptable value for the DSCR (yearly operating
income/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 been primarily limited to geothermal facilities, although some

The Renewable Energy Annual (1995) indicates that, as of 1994, 89% of all U.S. non-hydroelectri c
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 requiresthat 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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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
renewablesto obtain financing at reasonable costs than for more mainstream generation
technologies (e.g., gas or coal):

Project Risks: Many RETSs 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 performance risks. Institutional memory of past project failures
makes raising capital difficult and costly for many renewables developers (Brown, 1994).

During the early to mid-1980s, much of the renewablesindustry was driven by the large tax credits available
at the federal and state levels. One of the most common development structures was the tax-advantage d
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 renewabl e energy developer, is given management control of the project, while providing
atax shelter to the limited partners.

Sale/leaseback structures were also common during the 1980s. |n 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 i s
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 directly. Through sale/leaseback arrangements, these tax benefits were indirectly passed on
to the developer (the lessee, frequently) through lower lease payments.
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Table 2-2. Technology-Specific Financing Arrangements and Sources of Capital

Technology Financing Arrangements and Sources of Capital

Biomass

Geothermal

Solar

Wind

The wood-fueled biomass industry consists of a wide variety of organizations, and
includes small and large private and public companies. Prior to the 1980s, wood-
fueled biomass projects were financed predominately with corporate financing by
companies in the paper and timber industries interested in wood-waste reduction,
steam production, and electricity sales (Reese, 1996). During the mid-1980s
through the present, the industry has used NUG project financing extensively to
develop PURPA-based projects. These projects have frequently been highly
leveraged. Equity has generally been obtained from internal sources (i.e., the
developer and/or its parent corporation) and debt has been received from
commercial banks, institutional investors, and through tax-exempt bonds (Reese,
1996). The landfill gas and municipal solid-waste industries have relied on a
number of different financing and development structures (often in partnership
with local governments), including project financing (see Williams and Bateman,
1995 for a more detailed description of the structures common in these two
industries).

The geothermal industry contains private and public companies. Before the mid-
1980s, the industry was dominated by large petroleum companies and a few
smaller steam-field development companies. Both of these types of companies
frequently developed the geothermal field and sold the steam to public utilities,
which were the primary owners/operators of the geothermal power plants
(Williams and Bateman, 1995). These early companies generally used corporate
financing arrangements and joint ventures to finance projects (Hinrichs, 1996).
Most developers are now medium-sized firms and most oil companies have ended
their geothermal activities (except Union Qil). Since the implementation of PURPA
in the early 1980s, NUGs have built, owned, and operated geothermal projects;
these developers typically use project financing (Hinrichs, 1996).

The photovoltaic industry includes small private companies and wholly owned
subsidiaries of large public corporations. Until recently, the PV industry has been
dominated by manufacturers selling directly to customer markets and/or utilities.
Utility PV owners generally use corporate financing while electricity end users can
finance projects through internal funds, bank loans, or mortgage payments.
Although PV manufacturers have used internal equity to finance project capital
needs in a limited number of circumstances (Williams and Bateman, 1995), NUG
development and ownership is only beginning to play a more substantive role in
this market. Project financing arrangements have not yet taken place, but the
Amoco/Enron partnership and other developments may possibly result in an
increasing number of these financial structures (Wenger, 1996). The solar thermal
industry, under Luz International Limited (LUZ), developed projects in the mid- to
late 1980s through third-party project financing arrangements. Equity sources
included utility subsidiaries and institutional investors (Lotker, 1991).

The wind industry consists of private and public companies. During the early
1980s, almost all wind power development occurred through tax-advantaged
limited partnerships of third-party individual investors. Sale/leaseback structures
were popular in the mid- to late 1980s, but more traditional non-recourse project
financing with independent debt and equity investors has now become the
dominant form of wind power development (Williams and Bateman, 1995). More
recently, a number of utilities have expressed interest in owning wind plants
(Wiser and Kahn, 1996).
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These real and perceived risks generally result in financing that is more costly than that
available to more traditional generation sources. Wiser and Kahn (1996), for example,
estimate that if wind developers received similar financing terms and costs as gas-fired
NUGSs, the nominal levelized cost of wind power might decrease by 25%.

Industry Size and Investor Interest: The U.S. renewable energy industry is still relatively
small, and many investors do not feel that the work necessary to follow technology and
performance trends is worth the effort (Brown and Yuen, 1994). The shortage of
independent RET experts compounds the problem (Brown, 1994). Investors are typically
reluctant to invest in technologies that have not been followed closely.

Small Project Size: Not only isthe U.S. renewable energy industry as awhole relatively
small, but most renewable energy projects are also small compared to coal and natural gas
facilities.” Many financing institutions are not interested in small transactions (Pistole,
1995). Evenif financing is available, the transactions costs per megawatt are much higher
for smaller projects because many of the same financing and development steps must be
followed regardless of facility size (IRRC, 1991; del ucia, 1995).

Unpredictable Palicies. The economics of many renewable energy projects relies heavily
on government policies (tax credits, set asides, etc.). These policies have often been
unpredictable and subject to manipulation; tax policies have been changed frequently, for
example. To the extent that unpredictability in these policies provides some uncertainty
to the underlying economics of RETS, financiers will be reluctant to invest.

Renewable energy projects are frequently small (e.g., under 100 MW) for a number of reasons, including
fundamental resource constraints and PURPA size restrictions.

11
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3.1

3.2

| mpact of Financing on Project Costs:

Wind Power and Photovoltaic Case Studies

In this chapter we use afinancial cash-flow model to demonstrate the impact of avariety
of specific financing variables (debt interest rate, debt term, equity return, and capital
structure) on renewable energy costs. We model two RETs. wind power and
photovoltaics. We find that even small changes in financing terms can have a
consequential impact on the levelized cost of renewable energy.

Overview of the Financial M odel

To evaluate the impact of financing variables on overall project costs, afinancial 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. With minor modifications, the spreadsheet
model can be used for all types of power supply projects. Cash-flow models of this form
aretypically used by NUGs to compute bid prices and determine project profitability, and
by financial institutions in project evaluation. Using a constrained optimization
algorithm, the model calculates the 20-year levelized power purchase price (and therefore
the power purchase cost) required to meet all cost and financial constraints. Subject to
the minimum return on equity and debt service coverage requirements, the levelized cost
isminimized by optimizing the debt-equity ratio. The two model outputs are, therefore,
the optimal capital structure (i.e., debt-equity ratio) and the levelized cost of energy. We
emphasize the latter output in this chapter and report all costs on a nominal 20-year
levelized cost basis in 1998 dollars. For a more detailed description of the model, its
inputs, and its development, applied to awind power facility, see Wiser and Kahn (1996).
Two examples of the model (one with base-case PV assumptions and the other with wind
power assumptions) are included in Appendix A.

Wind Power and Photovoltaic Project Input Assumptions

We evaluate cost sensitivities for a representative utility-scale wind power facility and a
hypothetical grid-connected photovoltaic installation.? We assume that both facilities are
developed by NUGs with project financing under long-term power sales contracts. Our
base-case model input assumptions are listed in Table 3-1. Because we are most interested
in the financing sengitivities, we attempted to simplify model inputs as much as possible.

Wemodel alarge-scale PV facility for illustrative purposes only. Grid-connected PV facilities of this size
are not currently economic unless substantial ancillary benefits are obtained through transmission and
distribution cost reductions, reliability increases, etc. In the medium- to longer-term, these facilities may
prove economic as PV costs decrease and the value of PVsin niche marketsisrealized. In the near term,
however, PVs are most likely to find markets where their benefits exceed their costs, for example, in smaller
off-grid and value-added applications.

13
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Table 3-1. Base-Case Wind and PV Cash-Flow Model Inputs

Input Variable Wind Power Project Photovoltaic Installation

Project Size 50 MW 5 MW

Capacity Factor 30% 25%

Capital Cost ($1997) $1,000/kW $4,000/kW

Total Operating Expense 1.2 ¢/kWh 0.6 ¢/kWh

($1998)

Federal Tax Credit 10-year, 1.5¢/kWh 10% investment tax

production tax credit credit
(increasing with inflation)

Energy Price and Operating 3.5%l/year 3.5%l/year

Expense Escalation Rate

Depreciation Schedule 5-year MACRS 5-year MACRS

Minimum Return on Equity 18% 18%

Debt Interest Rate 9.5% 9.5%

Debt Maturity 12 years 12 years

Minimum DSCR 1.4 1.4

Debt/Equity Ratio® Flexible--Optimized to Flexible--Optimized to
minimize levelized cost minimize levelized cost

Our wind plant input assumptions are generally consistent with other sources.® Few
large-scale grid-connected PV facilities have been constructed and, to our knowledge, no
facility has yet been developed through project financing.** Moreover, PV costs have
been falling rapidly. Therefore, our PV facility input assumptions are necessarily
uncertain. We assume a PV capital cost of $4,000/kW, which is optimistic compared to
recent PV orders (Osborn and Collier, 1996; Ahmed, 1994). Given the economies of
scaleinherent in alarge, 5 MW grid-connected facility, however, this estimate may not
be inappropriate. In fact, it is far higher than the costs reportedly offered by

10

11

In the cash-flow model, the debt/equity ratio can be optimized in order to minimize levelized cost, or can
function as a fixed input variable.

Theseinclude Conover (1994), Electric Power Research Institute (1993), Hadley, Hill, and Perlack (1993),
Karas (1994), OEM Development Corporation (1996), Wiser and Kahn (1996), and Wong (1995).

Because of their modularity, PVs are often used in customer-sited applications. In these situations, PV s
frequently compete with retail electricity rates and ownership and financing arrangements are very different
than for utility scale renewable energy projects. Customer financing (through internal funds, bank loans, or
mortgage payments) and leasing arrangements are much more common for these smaller PV applications.
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3.3

Amoco/Enron Solar Power Development Company.”? Generally speaking, our
assumptions are compatible with other estimates.’* Because PV facilities have not yet
been developed under project financing, we assume that financing costs for the
hypothetical PV project are similar to those for wind plants.

Cost Sensitivity Results

Under the base-case assumptions listed in Table 3-1, the nominal levelized cost of the
photovoltaic facility is estimated to be 26.3¢/kWh (20.7¢/kWh in real terms); the nominal
levelized cost of the wind power facility is 5.5¢/kWh (4.3¢/kWh in real terms).**
Although the absolute value of these levelized cost estimates depends on many input
assumptions, our base-case estimates are near those cited in many of the reports
referenced above.”

Figures 3-1 through 3-4 show the sensitivity of PV coststo financing inputs. Figures 3-5
through 3-8 illustrate smilar results for the hypothetical wind plant. For each sensitivity,
an individua financing term was varied while all other inputs were held constant. While
we do not evaluate these specific impacts in extensive detail in this report, our results
confirm that the return on equity, debt interest rate, debt term, and capital structure all
significantly impact overall project costs. Although changes in each financing variable
have a similar effect on the estimated cost of the PV and wind power facilities, the
differences that do occur are a result of our project performance, cost, and tax input
assumptions.

Capital Structure: Figures 3-1 and 3-5 demonstrate the effect of capital structure (i.e., the
equity fraction) on the cost of PV and wind power. We ignore the impacts of capital
structure on the debt interest rate and on the minimum ROE requirement, and our results
should therefore be considered approximations. The “optimal” capital structure (i.e., the
one that minimizes the levelized cost of renewable energy) depends, in part, on the
relative cost of debt and equity and on the minimum debt service coverage ratio. The
requirement to meet minimum DSCR levels results in the need for higher-cost equity
capital. Wefind that, given our base-case inputs, the optimal capital structure for the PV

12
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14
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Amoco/Enron Solar Power Development Company is pursuing the constructi on and financing of large, multi-
MW PV plants. A 4 MW facility proposed in Hawaii is claimed to cost $1,750/kW (Utility Photovoltaic
Group and Amoco/Enron, 1996).

Theseinclude Ahmed (1994), Hadley, Hill, and Perlack (1993), SERI (1990), Shugar et al. (1991), Wenger
et al. (1996), Wenger (1996), and Williams and Bateman (1995).

We emphasize that, because PV and wind turbine facilities operate in very different product markets and
therefore serve different needs, simple cost comparisons between the two technol ogies can be misleading.

Amoco/Enron Solar Power Development Company has proposed a 100 MW PV facility in Nevada, which
it claims will be able to sell power profitably for 5.5¢/kWh. There is some skepticism about this claim,
however, and a number of industry observers speculate that Amoco/Enron’s strategy is to capture market
share through significant forward pricing and that the proposed project is unlikely to be profitable (Wenger
et al., 1996).
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facility is approximately 45% equity and 55% debt, whereas the optimal capital structure
for thewind plant is 59% equity and 41% debt. If the debt fraction isincreased beyond
these “optimal” levels, the power purchase price must increase to meet the DSCR
constraint. At higher equity fractions, on the other hand, the levelized cost increases
because equity is more costly than debt. The curves are therefore U-shaped. The high
equity fraction estimated for the wind plant is explained by Wiser and Kahn (1996) and
discussed briefly in Section 4.3 of this report.

Equity Return: Renewable energy costs are highly sensitive to the cost of equity capital.
Figures 3-2 and 3-6 depict the effects of the cost of equity on overall levelized project
costs. Asone would expect, renewable energy costs increase with the minimum ROE.
A change in the ROE from 18% to 12% is estimated to result in a cost reduction of
approximately 18% for PV and 22% for wind power.

Debt Interest Rate: As shown in Figures 3-3 and 3-7, debt interest rates also have a
significant impact on levelized renewable energy costs. Reducing the debt interest rate
from 9.5% to 5%, for example, is estimated to decrease PV costs by 14% and wind power
costs by 11%.

Debt Term: Asshown in Figures 3-4 and 3-8, debt term has a considerable effect on the
levelized cost of renewable energy. We ignore the impact of debt term on debt interest
ratesin thisanalysis and our results should therefore be considered approximations; debt
interest rates will typically rise with debt term. Given our assumptions, increasing the
debt repayment period from 12 yearsto 20 yearsis shown to reduce PV costs by 17% and
wind power cost by 12%.

16
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Figure 3-1. Impact of Capital Structure on
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CHAPTER 4

4.1

L essons from Current and Past Renewable
Energy Policies

Various policies, including tax incentives, cash payments, renewables set-asides,
standardized contracts, low-interest loans, and environmental adders have been used in
the U.S. to support the commercial development of renewable energy. Many of these
state and federal policies have been successful in promoting the development of
renewable energy resources. However, anumber of policies can and have had unintended
negative impacts on the financing process and on financing costs, reducing the overall
effectiveness of these policies.

In this chapter we highlight the importance of policy design for renewable energy
financing through five case studies of current and past renewable energy policies. Each
of these shows how specific policy design variables can negatively impact financing, and
each therefore provides discrete policy lessons. The case studies include: (1) tax policies
and the ability of equity RET investors to use tax benefits; (2) policy uncertainty and its
impact on RET project developers and investors; (3) the effect of production tax credits
on the capital structure of renewables projects; (4) the renewable energy production
incentive and program funding uncertainty; and (5) the U.K.’s renewables policy and
contract length. Many of the lessons extracted from these case studies are used later in
this report to highlight key design issues for renewables policies in the context of
electricity industry restructuring.

Tax Policies and Tax Appetite

Tax incentives have played a prominent role in energy policy and can have alarge impact
on RET project costs (Hadley, Hill, and Perlack; 1993; Rader and Wiser, 1997; Ing, 1995;
Oberg, 1992). For renewable energy promotion, beneficial tax policies have included
accelerated depreciation, investment tax credits, production tax credits, and property and
sales tax reductions or exemptions. The primary justifications for these policies have
been: (1) to promote diversity in energy supply; and (2) to offset other tax-related barriers
to renewables and promote tax “equity” across electricity generating alternatives (Burtraw
and Shah, 1995; Jenkins and Reilly, 1995).

In 1978, the U.S. Congress enacted several tax incentives to stimulate the
commercialization of RETs. By 1982, most renewable energy projects were eligible for
a 10% business investment tax credit, a 15% business energy investment tax credit, and
five-year accelerated depreciation (Swezey, 1992). Customer-sited renewables (PV and
solar hot water) aso received valuable federa tax credits. Additional tax incentives were
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available in many states, including investment tax credits, sales tax exemptions, and
property tax reductions. The 1986 Tax Reform Act reduced the federal tax incentives
available to renewabl es projects and many of the state tax incentives have been eliminated
over time. In 1992, however, Sections 1914 and 1916 of the Energy Policy Act (EPAct)
created a 10-year, 1.5¢/kWh production tax credit (PTC) for wind and closed-loop
biomass and permanently extended the 10% business energy investment tax credit (ITC)
for non-utility investorsin solar and geothermal facilities.

Although tax policies have significantly influenced renewable energy development, tax
incentives can have undesirable secondary finance and non-finance impacts.*®* Three
specific financing-related issues have been raised by RET tax incentive policies, all of
which have reduced the effectiveness of these programs. These include:

> the alternative minimum tax and limitations on the tax “appetite” of investors,
> the effect of policy instability on renewable energy developers and financiers; and,
> secondary impacts of production tax credits on the capital structure of renewable

energy projects.

In this section we discuss the first of these issues; the other two issues are examined in
Sections 4.2 and 4.3, respectively.

Accelerated depreciation and income tax credits can give significant tax benefits to equity
investors in RETs. However, not all equity investors have sufficient income (from
renewables and non-renewables activities), and therefore tax loads (referred to as tax
“ appetite”), to absorb the full value of these tax benefits.'” The ability of investorsto: (1)
use the renewable energy tax benefits to offset other (non-renewables project) tax loads;
(2) carry forward or carry back tax benefits to other years to offset income tax liabilities;
and (3) allocate the tax benefits among investors regardless of ownership share, can all

16
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Experience with the investment tax credits and accelerated depreciation of the early to mid-1980s, for
example, demonstrates the negative impacts of specific policies on incentives for project performance.
These incentives helped cause a Californiawind rush that resulted in large wind plant capacity additions and
impressive cost reductions, but provided wind power ow ners with limited incentives for project performance
(Cox et al., 1991).

The federal PTC and ITC, for example, are included within the business credits of the Internal Revenu e
Code. Under Section 38 of that code, alimit isimposed on the amount of business credits a taxpayer can
claminany given year. Thelimitisthelesser of: (1) net income tax over the alternative minimum tax; and
(2) 25% of net tax liability over $25,000.

20



CHAPTER 4

help alleviate the tax appetite problem. Some of these steps have largely been integrated
into the federal tax code.’®

Alternative minimum tax (AMT) requirements often exacerbate problems associated with
tax appetite. In the Tax Reform Act of 1986, Congress enacted the present AMT to
ensure that the benefits of tax preferences are limited and to guarantee that taxpayers pay
aminimum level of taxes. The AMT is computed with a modified depreciation schedule
that is less favorable than the five-year modified accelerated cost-recovery system
(MACRYS) alowed for normal tax purposes. Most tax credits, including energy-related
credits, cannot be credited against the AMT. Under the AMT, once taxable income is
adjusted by the alternative depreciation schedule, alower tax rate of 20% is applied. If
income taxes are higher using the AMT than in the normal calculation, the entity must pay
the AMT amount. The AMT can therefore postpone the use of tax credits and favorable
depreciation allowances. Because of the time value of money, the value of these tax
benefits decrease the longer they are carried forward. If acompany is perpetualy AMT
limited, tax credits and accelera