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SUMMARY

This guidebook contains information on alterpative financing methods that
could be used to develop solar thermal systems. The financing arrangements
discussed include several lease alternatives, joint venture financing, R&D
partnerships, industrial revenue bonds, and ordinary sales. In many situa-
tions, alternative financing arrangements can significantiy enhance the eco-
nomic attractiveness of solar thermal investments by providing a means to effi-
ciently allocate elements of risk, return on investment, required capital

investment, and tax benefits.

A net present value approach is an appropriate method that can be used
to investigate the economic attractiveness of alternative financing methods.
Although other methods are applicable, the net present value approach has
advantages of accounting for the time value of money, yielding a single valued
solution to the financial analysis, focusing attention on the opportunity cost
of capital, and being a commonly understood concept that is relatively simple
to apply. A personal computer model for quickly assessing the present value of
investments in solar thermal plants with alternative financing methods is

presented in this quidebook.

General types of financing arrangements that may be desirable for an
individual can be chosen based on an assessment of his goals in investing in
solar thermal systems and knowledge of the individual's tax situation. Once
general financing arrangements have been selected, a screening analysis can
quickly determine if the solar investment is worthy of detailed study.
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SOLAR THERMAL FINANCING GUIDEBOOK
1.0 INTRODUCTION

Solar thermal systems for producing either process heat or electricity
have become increasingly attractive in recent years, This increase in economic
attractiveness #s due to a number of factors including cost and availability of
conventional energy sources, improvements in solar system design and cost, and
changes in tax Yaws relating to solar thermal investments, The cost-effective-
ness of a new solar thermal system can be enhanced by using a financing arrange-
ment strategy with the proper configuration of elements and parties. This
guidebook describes alternative financing arrangements that could be used to
develop solar thermal systems.

This guidebock is designed to meet three objectives:

¢ to aid sclar thermal manufacturers, users, financial institutions, and
other parties in the creation of financial arrangements that take optimal
advantage of the possibilities for savings

-# to bridge the gaps between various institutions and individuals in their

knowledge of guidelines for using various financing alternatives

e to assist the solar thermal industry in identifying opportunities among
solar thermal manufacturers, users, and intermediaries for solar thermal

development,

Recent tax law changes have greatly increased the importance of investigat-
ing alternative financing options for solar thermal systems. Because the abil-
ity to qualify for (or make effective use of} various tax incentives varies
greatly between individuals, arrangements other than an ordinary sale may
greatly enchance project economics in some cases. Alterpative arrangements,
such as a third-party lease, can allow the tax incentives to be effectively
used by one party in the transaction, who can then make the solar system avail-
able to the system user at a price that has been lowered because of the tax

incentives,
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Although current tax laws provide a strong incentive for investigating
alternative financing of solar thermal systems, tax incentives are not the only
aspect that can make alternative financing attractive to an individual, Alter-
native financing packages are also attractive to help match capital investment
requirements, expected rate of return on investment, and the amount of risk to
the needs of each participant in the package. As an example, a company with
high energy costs may be interested in acquiring a solar thermal system, but
would like to minimize risks inherent in investing in new technologies. They
might be able to acquire use of a solar thermal system through lease arrange-
ments with a group of entrepreneurs, who would be willing to accept the risk of
building and operating the sclar ptant in compensation for a higher rate of
return,

The discussion of financing alternatives in this guidebook is based on the
concepts of net present value and risk versus rate of return., The net present
value concept is important because it provides a means of assessing the valye
of projects where cash inflows and outflows occur in different amounts over a
period of time. Because of the time value of money, such cash flows cannot
simply be added to obtain a measure of project profitability. The present
value concept solves this problem by providing a method to equate cash'f1ows
occurring in different time periods to equivalent cash flows occurring in the
present. The risk versus rate of return concept is important because it helps
to explain why different investors with equal resources will not always prefer
the same project or financing alternative. This concept focuses attention on
the trade-offs financial managers must make between the expected rate of return
and the degree of risk that must be borne to realize the expected return.
Generally, higher returns can be achieved only by accepting a higher level of
risk. Consequently, investors must decide how much predicted return they
require to induce them to face a particuiar level of risk. Some investors will
prefer to minimize risk even if the associated return is low. Others will be
willing to accept a higher level of risk in order to increase their expected

return,

The elements and parties that could potentially be involved in alternative

financing arrangements are discussed in Chapters 2.0 and 3.0 of this guidebook.
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These elements and parties are combined into example alternative financing pack-
ages, Chapter 4.0 identifies the laws, tax jissues, industry practices, and
potential participants associated with each package. Chapter 5.0 describes
economic concerns in evaluating solar thermal investments, and discusses sev-
eral methods for evaluating the economic attractiveness of participating in
alternative financing arrangements. A financial methodology developed for
evaluating alternative financing is presented in Chapter 6,0, with examples of
the analysis included in Chapter 7.0. The advantages and disadvantages of
alternative financing arrangements are discussed in Chapter 8.0, which provides
guidelines for participation in these arrangements, and presents an outline for
developing and writing a sound proposal. An annotated bibliography and docu-
mentation of the personal computer model are included in the appendices.

This guidebook is not designed to develop a complete understanding of
financing arrangements or solar thermal technologies. Instead, it introduces
the elements and parties that might be involved in transactions surrounding
solar thermal technologies by presenting definitions and examples of each
element and party as well as sample arrangements that might be established.
The readers of this guidebook should gain an understanding of the questions to
ask and who might have answers when they are considering-alternative financing

mechanisms for a particular solar thermal technology.

Users of this guidebook should be cautioned that information regarding
specific tax effects, costs of solar systems, and energy sales prices is
provided for illustative purposes only. Investors should develop their own
economic parameters and cash flow estimates to assess solar thermal projects.
As is described in the quidebook, the tax implications of the financing arrange-
ments are extremely important, making it imperative that individuals consider-
ing investing in solar thermal systems obtain qualified tax advice with regard
to both current tax law 1nterpretatidns and to their own tax situation.
Although every effort was made to provide accurate information in this guide-
book and reasonable numerical illustrations, many of the tax considerations are
quite compiicated, and subject to change.
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2.0 ELEMENTS OF ALTERNATIVE FINANCING

A1l arrangements for financing solar thermal systems can be generalized as
consisting of a combination of elements and parties, The elements are factors
such as sources of capital, insurance provisions, and incentives., The parties
are individuals or companies actually involved in the transaction, and could
include manufacturers, plant owners, lenders, plant lessees, and others. Since
there are many elements and parties, all of which can be combined in a number
of ways, the total number of alternatives available can become quite large.
Therefore, this guidebook will discuss each of the elements and parties sepa-
rately. Elements of the financial arrangements are described in this chapter,
and the parties that might be involved are described in Chapter 3.0, Chapter
4.0 then integrates the elements and parties into a number of example packages
- that could be arranged.

If the financial aid to a particular transaction is provided by the

private sector, it can be one of four types. The major alternatives include

¢ equity--the provision of money or other goods and services in return for
partial ownership

¢ debt--the provision of resources, usually money, in return for a promise
to repay the amount advanced plus interest

¢ grants--the unconditional provision of money, goods, or services

¢ insurance {(or guarantees)--the promise to pay, usUally money, if specific
circumstances arise, usually in return for an advance fee.
Each of these four types has many forms, a number of which are discussed

in this chapter.

On the pubiic side, a public agency could also provide those four types of
financial aid, In addition, the public sector could help in two other ways
that are not strictly financial aid:

e tax incentives--the promise of reductions in tax Tiability if certain
activities are undertaken

e requiation--a government requirement that a transaction must take place,
backed up with the threat of fine or imprisonment.
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Somet imes the requirement may state that a competing transaction cannot take
place. Various types of each of these categories of financial aid and even
more combinations of them are possible., These are also described in this
chapter.

2.1 EQUITY

A party provides equity when it offers money or other goods and services
in return for partial ownership of the organization or project receiving the
money or other items of value. In corporations, equity financing is obtaijned
by selling shares of stock to individuals and others. In the ordinary case,
the shareholders receive common stock that gives them voting power over the
hiring of officers and the disposing of assets as well as the right to receive
dividends if they are paid by the corporation. In some cases, the shareholders
receive preferred stock, which usually gives them a greater right to receive
dividends, but does not include the right to vote on some matters,

In partnerships, equity financing is provided by partnership agreements.
The proportion of the partnership owned by a particular party is often called
units or shares; however, these differ from shares of stock. For example,
limited partners may be like holders of preferred stock in that they have
little or no right to vote on matters of partnership conduct.

Payments to those who have provided equity financing usually take the form
of cash dividends, but they may also take the form of additional shares in the
company or partnership, rights to buy additional shares (often called warranty
or stock options), or royalty payments stemming from the use of the firm's
assets,

Equity financing can be characterized in at least three ways. First, by
the right granted to receive payments for the use of the money or other value
provided to the firm. Holders of common stock and limited partners usually
have very little gquaranteed right to receive such payments; others may have
more rights, Second, equity financing can be characterized by the amount of
ownership control it contains. Some providers of equity financing can exert a
great deal of control over the operations of the corporation or partnership,
such as the election of officers and the approval of major decisions; others
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can exert very little direct control. A third way to characterize equity
financing is according to whether it was obtained through a private or public
offering. This distinction is important because the Securities Exchange Commis-
sion attaches many conditions to the ways in which offerings can be made to the
public.

Equity financing is apt to be crucial to solar thermal development. In
general, the risks posed by any new technology such as solar thermal are such
that sources that provide debt are more interested in less risky projects. The
investments required of solar thermal projects are sufficiently large so that
grants or tax credits are inadequate, The difficulty is that potential inves-
tors have other investment opportunities, notably in real estate, genetic engi-
neering, and electronics, that may promise much higher rates of return for com-

parable risks,

2.2 DEBTY

Debt financing is the l1oaning of money from one party to another, with the
expectation that the receiving party will pay back the amount loaned, plus addi-
tional payments called interest. Most people are familiar with the most common
forms of debt financing. However, debt can be characterized in a number of
ways. Through variations in each of those characteristics, a very large number
of different types of debt financing are possible. The characteristics and how
they might vary are described below:

2.2.1 Maturity

Maturity refers to the amount of time before full repayment of the debt is
due. Debt that is due in less than 1 year is characterized as short-term, or
unfunded debt, Debt that can be repaid in more than a year from the date of
issue is long-term or funded debt (Brealey and Myers 1981; D'Ambrosio and Hodges
1981). Given the construction lead times for most solar thermal technologies,
long-term or funded debt is probably more important than short-term debt.

2.2.2 Repayment Provision

Repayment provisions are the packages made for returning the principal of
a debt. Although long-term loans may be repaid in one payment on the date of
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maturity, they are usually repaid in a series of steady payments. The gradual
retirement of bonds is often done through a sinking fund, The firm makes
annual cash payments into the fund, from which the bonds are repurchased. Many
borrowers also have a call provision that provides the option to repay the
bonds in the issue before maturity, according to a specified premium above
their face value (Brealey and Myers 1981; D'Ambrosio and Hodges 1981). Again,
the long-term nature of most solar thermal projects would ordinarily lead to
fairly even payments throughout the 1ife of the solar thermal system,

2.2.3 Seniority

Seniortity refers to the priority status a lender is assigned for being
paid by the firm in the event of bankruptcy. Some debt instruments are subordi-
nated to junior status. If bankruptcy occurs, all senior debt must be fully
paid before subordinated lenders holding junior claims can receive payment,
although in practice bankruptcy courts will usually give at least a little to
everyone (Brealey and Myers; D'Ambrosio and Hodges 1981},

Most solar thermal manufacturers are quite willing to grant high seniority
to debts to finance solar thermal systems. However, manufacturers that are sub-
sidiaries of larger corporations, and users (such as utilities or large indus-
trial firms) for whom the system would be a small part of their plant and equip-
ment, have difficulty granting a high seniority to solar system debt.

2.2.4 Security

Security is the protection a creditor claims on certain types of assets.
In a default situation, debt with a security claim on certain assets, such as
land or buildings, can take title to {ownership of) those assets. Long-term
secured claims are often called mortgages. Bonds are often secured through
mortgages on equipment., Long-term claims that are unsecured are sometimes
called debentures. 1If a firm goes bankrupt, bondholders have first claim on
mortgaged assets, while investors with debentures have a junior claim on mort-
gaged assets and a senior claim on unmortgaged assets {Brealey and Meyers 1981).

Those involved in solar thermal system development are usually quite
witling to grant any lender a security interest in the solar thermal system
itself. However, to date, most lenders have felt that the system has little
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yse outside of its planned situation, so they do not believe that security
interest gives them much protection in the event of a default by one of the

parties involved.

2.2.5 Interest Rates

Floating and fixed rates are the alternative types of interest rates in
a loan agreement. 1In the case of a fixed rate, the interest rate on the debt
is established when the debt is issued, and remains constant for the entire
term of the ioan. A floating rate, however, may fluctuate during the term of
the loan according to a specified formula. For example, a bank may offer a
loan at a certain percentage above the prime rate, so that the interest on the
loan will change along with the prime rate (Brealey and Myers 1981).

The difference between fixed and floating rates on debt has not been an

issue in discussions concerning financing for solar thermal systems,

2.3. GRANTS

Grants are provisions of money, goods, or services from one party to
another, without the providing party expecting something in return from the
receiving party. Generally, grants are made to enable the receiving party to
undertake some activity it might not otherwise undertake. The granting party
is usually seeking the public good rather than private gain from having that
activity undertaken.

Such a method of providing aid is rare among two private parties, but not
unknown. Foundations are the principal exception, as they make grants to
various organizations in order to carry out activities. 1In addition, large
corporations will sometimes make grants to smaller organizations for particular
purposes. However, such private grants are usually most directly involved
with some public activity, and would not be involved in the production of a
largely pivate good such as a solar thermal installation,

The federal government frequently makes grants. These grants may be in
the form of either Tump-sum transfers early in a project 1ife to pay for its
construction, or item-by-item subsidies to induce the production of an item and
keep its price low, Sometimes such monies are first disbursed to state or
local governments, which will then make the actual grants,
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The federal government at one time made grants for alternative energy
development. However the current administration is rapidly removing the govern-
ment as a provider of this form of assistance. In addition, the amounts of
money required are large enough so that the muych smaller grants available from
foundations or state or local governments are apt to be used in situations in
which they pay for a greater proportion of the costs than they would for a
solar thermal system, In other words, grants are not a likely source of financ-
ing for solar thermal power.

2.4 INSURANCE

Another form of potential support is insurance, Insurance is the promise
to pay some item of value, usually money, if specific circumstances arise,
Generally, the party that promises to pay under the specific circumstances, if
it is private, receives money or some other item of value in advance, Insur-
ance companies obviously provide this kind of support, but they are not the
only ones. Bonding companies provide a similar resource, as do cosigners on a
note and those that otherwise guarantee a loan.

As will be discussed below, such contingent resources can be very useful,
particularly in inducing parties very sensitive to risk to provide resources in
the form of debt, either at lower interest rates or to organizations they might
not otherwise consider,

At least one expert involved in discussions surrounding solar thermal
development financing, Charles Wilde {Wilde and Dickinson 1981}, believed that
federal loan guarantees were absolutely essential to induce bank debt so that
his proposed financial packages could be put together. 1In his view, the advan-
tage of such a guarantee was not that the banks would then loan money at a
lower rate of interest, but that the banks would consider loaning any money at
a reasonable rate of interest,

2,5  TAX INCENTIVES

Obviously, taxation resources can be provided only by a government,
whether local, state, or federal. Usually they come in the form of provisions
from the federal government that reduce a company's liability for federal
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income tax if it undertakes certain activities. These provisions usually
relate to the amount that can be subtracted from gross income as a deduction
for business expense, and over what period of time; or the amount that can be
subtracted from income tax liability as a ¢redit, and over what period of time.
For instance, the federal government allows credits (deductions directly from
tax liability) for certain kinds of energy investments [Internal Revenue Code
Sec. 46(a)(2)(C)(1)] and certain increases in research and development expendi-
tures [Internal Revenue Code Sec. 44F{a)]. Other provisions regulate how much
can be deducted from gross income as an expense for investment in plants and
equipment [Internal Revenue Code Sec. 46{a)(2)(B)].

As discussed in more detail in Chapter 4.0, the investment tax credit and
the energy tax credit can make a significant difference in cash flows for some
financing packages. The changes in the depreciation rules established by the
new accelerated cost recovery system [Internal Revenue Code Sec, 167, 168]
also help improve cash flows, but they do so for potentiaily competing invest-
ments as well,

2.6  REGULATIONS

The government can also aid a transaction by imposing requirements through
statutes, executive orders, or administrative requlations. These requirements
can be a powerful incentive or disincentive to particular transactions., Gener-
ally, they operate so as to be a disincentive to certain transactions, thus
becoming a form of incentive for the transactions that are competitive with
those facing government requirements. For instance, government constraints on
the use of oil and natural gas through the Powerplant and Industrial Fuel Use
Act (P.L. 95-620}, and government constraints on the use of coal through provi-
sions of the Clean Air Act {P.L. 95-95) may also be viewed as incentives for
alternative forms of generating heat or electricity, including solar thermal
installations, Of course, such incentives are indirect and difficult to evalu-
ate in quantitative financial terms. As a consequence, they are not considered
explicitly in the rest of this guidebook. Note, however, that their potential
value is quite Targe and that a myriad of other reports have addressed the sub-
ject explicitly (Cole and Tegeler 1980).
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3.0 PARTIES TO ALTERNATIVE FINANCING

This chapter discusses the parties that might participate in an alterna-
tive financing arrangement. Each party is described by a number of common

dimensions so they can be compared and contrasted.

Figure 3.1 shows ways in which parties can be involved in alternative
financing., The figure shows the two essential parties to any transaction--the
buyer and the seller. It then shows the types of financial aid that might pro-
vide various benefits to either the buyer or seller, It also shows what has
been called, for the purposes of this report, "third parties"--other institu-
tions that may intervene in the transaction between the buyer and seller, as
opposed to working through either one of them. A third party is somewhat like
a wholesaler who buys from the seller and then sells to the buyer. All of the
1ikely alternative financing arrangements for solar thermal systems involve
different combinations of these three parties and those supporting them.

Equity Equity

Debt Debt

Grant Grant
Insurance Seller Buyer Insurance
Taxation Taxation
Requirements Requirements

Third Party

Equity Oebt Grant Insurance Taxation Requirements

Figure 3.1 Major Parties in Financing Transactions
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3.1 SELLERS

In most cases, the seller involved in a solar thermal transaction will be
the manufacturer of solar thermal equipment such as heliostats or parabolic
troughs. The specific items sold can vary; most analyses assume that sales
consist of a solar thermal plant or installation comprising collectors such as
heliostats or parabolic troughs and the other machinery {e.g. piping, wiring)
necessary to make the plant or installation deliver heat or electricity.

0f course, variations are passible. At one extreme, the solar thermal
manufacturer could sell collectors to a second party who would then assemble
them into an instaltation or plant., At the other extreme, the solar thermal
manufacturer could sell the heat or electricity produced by a solar thermal
installation. The base case in this guidebook is a solar thermal manufacturer
selling completed plants. However, other variations will be explored as well.

3.2 BUYERS

The reference case for this report assumes that the buyer is an industrial
concern or a utility that buys a solar thermal plant to generate heat or elec-
tricity for its own operations. However, this reference case contains four
major variants--a utility versus an industrial concern, and a2 primary interest
in heat versus a primary interest in electricity.

For a utility, the distinction between heat and electricity relates to
the amount of the plant purchased from the solar thermal manufacturer. One
option would be for the utility to buy and construct the solar plant as a com-
plete electrical generation unit. An alternative would be a repowering type
project in which the solar plant provides process heat to an existing fossil
fuel plant and reduces the amount of expensive fossil fuel required.

An industrial concern will almost always use the heat for various indus-
trial processes such as food drying, and may also generate and use electricity
cogenerated from the same installation.

Again, variations beyond these four are possible., At one extreme, the
utility or industry would buy the components and assemble the plant or installa-
tion. At the other extreme, it would buy only the heat or electricity delivered
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from such a plant or installation. In the reference case, the user will buy a
completed plant that it will operate.

3.3 THIRD PARTIES

Third-party financing is a subset of alternative financing. It occurs
when the item sold by the solar thermal manufacturer is not the item purchased
by the utility or industrial concern. Instead an intermediary (third) party
buys what the solar thermal manufacturer is selling and converts it into what
the utility or industrial concern is buying. The reference third-party example
will be an intermediary that buys a completed plant or installation from a
solar thermal manufacturer and, in turn, sells the heat or electricity gener-
ated by that plant to a utility or an industrial concern.

In this reference case, the intermediary will be either active or pas-
sive, First, an active third party could be an energy management company, 4as
is discussed below, Such a company is in the business of generating energy in
one form or another and is most analogous to a mini-utility, although its cus-
tomer is often a more normal publicly or privately owned utility. In passive
third-party financing, the third party owns the plant or installation, but does
not operate it., It may lease the plant to an energy management company, or

even back to the original solar thermal manufacturer for actual operations.

3.4 SUPPORTING PARTIES

The buyer, seller, or any third party may obtain financial and other sup-
port for its activities from each of a host of other parties. In this guide-
book, these parties are called "supporting" because they deal with only one of
the major parties at a time. Supporting parties include institutions that pro-
vide all of the types of support discussed in Chapter 3.0--equity, debt, grants,
insurance, tax incentives, and regulations.

Each party that might be involved in financing solar thermal transactions
is described systematically with respect to different dimensions of interest.
These dimensions include:
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e risk/return tradeoff - whether the party prefers low risk even with a
commensurately lower rate of return, or high return, even with a

commensurately higher level or risk

® size - the amount that an individual party might be expected to contribute

to an individual transaction

e participation - the interest of the party in ownership or other forms of

control over the transaction

e solar thermal propensity - the already existing interest in solar ther-
mal technologies for reasons other than strict economics, such as the
contributions that such technologies might make to the natural environment

or national security

¢ transaction costs - the time, money, and trouble involved in obtaining
financing from a particular party that stem from the necessity to identify
and pursuade that party, as well as compliance with government require-
ments associated with that party

e private versus public - whether the party is apt to be a private individ-
ual or organization or a public one

¢ individual versus organization - whether the party is a formal organiza-
tion as opposed to an individual or group

e tax status - whether the party is subject to tax or not, and whether
those interested in investing have income subject to taxation,

Table 3.1 provides a comparative summary of the supporting parties in
terms of these dimensions. More detailed discussion of the supporting parties
is presented in the following paragraphs.

3.4.1 Banks

A bank is the most obvious place to start in a search for debt financing.
The term "bank" includes commercial banks, savings and loan institutions,
credit unions, and mutual savings associations. All of these institutions lopan
money to individuals and firms, and receive money from deposits of individuals
and firms. Various state and federal requlations place constraints on both of
these types of transactions, including interest rate constraints, loan-to-asset
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ratio constraints, and a variety of other requirements designed to protect
depositors. As a result of the many regulations affecting banking operations,
and as a result of the way these institutions have evolved over time, they can
make loans in a variety of sizes ranging from the very small to very large.
However, banks insist on rather low levels of risk, even if the rate of return
is commensurately lower. Unlike those in Europe, banks in the United States do
not usually participate in the ownership or management of the projects they
finance unless the amounts loaned are very high. The banking community is not
fully aware of the advantages and shortcomings of solar thermal technology.
Transaction costs associated with a bank Toan are relatively low. Most banking
institutions are private, although some credit unions located in the public
sector might be approached for loans, By definition, banks are organizations;
their tax status depends on whether they are credit unions or another type of
banking institution., Banks may also have a subsidiary that functions as a
venture capital firm (discussed below), using their earnings from interest

payments and other sources rather than funds from depositors,

3.4.2 Finance Companies

A finance company is a lending institution that loans its own funds, but
does not seek or tend deposits of others. Finance companies are traditionally
the "banker of last resort” for the household sector, and they may participate
in riskier loans to firms as well. Thus, the acceptable level of risk and
the commensurate level of return are higher for a finance company than for a
bank, The size of loan in which a typical finance company can participate is
usually smaller than that of a bank in the same community. Finance companies,
like banks, generally do not participate in the management of the projects they
finance. Propensity of finance companies to engage in loans for solar thermal
projects is probably lower than for banks because of the lack of knowledge
about solar thermal technologies and economics. Transaction costs should be
low, as in the case of banks. Finance companies are private organizations and
are taxable if they show a profit.

3.4.3 Individual Investors and Investor Groups

Individuals or groups of individuals who invest in firms offer a source of
capital willing to face higher risk Tevels in order to earn commensurately
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higher rates of return than is possible from banks, For individual investors,
the size of transactions that could be financed would typically be lower than
for groups, although there is enormous variation in this area. Some very
wealthy individuals may represent larger sources of capital than several less
wealthy individuals who pool their resources. Both individuals and groups may
occasionally desire some participation in the ownership and management of the
project; if these individuals or groups are knowledgeable about solar thermal
technologies, their propensity to invest may be moderate to high, However,
these individuals may have more attractive opportunities elsewhere at similar
risk levels. The transaction costs of dealing with an individual investor
should be quite low, once the willing investor is identified, and fairly Tow
for groups, as well. However, when these costs are added together from all the
groups or individuals necessary for a large project, the total transaction
costs may be quite high. If the number of individual investors contacted is
greater than a limited number {usually around 30), both the state and federal
governments may impose strict procedural requirements on the process of raising
funds. Both individuals and groups are, by definition, private sector enti-
ties and, as such, taxable, The tax status of each individual or group can
also vary widely., However, if the individual or group is interested in invest-
ing, the investor is usually in the 50% income tax bracket and has income that
is not currently sheltered by a deduction or tax credit.

3.4.4 Limited Partnerships

A partnership is one in which a series of individuals or groups share in
the ownership of a company or project. A limited partnership is a special form
in which at least one of the partners is a general partner whose entire assets
are pledged to support the partnership, and others are limited partners who
pledge only the assets they have already invested in the partnership. Usually
a general partner will be a corporation of some sort, and the limited partners
will be individuals or groups.

Limited partnerships may be able to accept relatively high risks at a high
rate of return, especially since the risks borne by members of the partnership
are restricted due to the form of the partnership agreement. The size of trans-
action that can be financed differs greatly, depending on the resources put
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into the partnership. Ownership and management participation may or may not be
desirable for a given partnership, and propensity to invest in solar thermal is
probably relatively high, 1limited only by other opportunities available to the
partnership. Transaction costs should be quite Tow for such a group. Limited
paratnerships are, by definition, private sector groups and have a taxable
status.

3.4.5 Research and Development Partnerships

Research and Development (R&D) partnerships are a special category of
limited partnership in which an agreement is made solely for the purpose of
engaging in research and development, These partnerships are discussed further
in Chapter 4.D as one example of a financing arrangement, The acceptable risk
and return levels for an R&D partnership should be quite high, and the size of
project that could be financed in this way could range from moderate to large.
Ownership participation is a standard feature of these arrangements, and the
propensity to invest in solar thermal technologies should be relatively high,
Transaction costs for this arrangement are quite low and, by definition, the
institution of an R& partnership is a private organization, which is taxable.

3.4.6 Industrial Users of Electricity and Heat

This category as defined for the guidebook includes the entire industrial
sector of the economy except for those few firms generating all of their own
electricity. Since few firms do this, there is a wide range of firms that
might be conceivable sources of capital for solar thermal projects. If a firm
is interested in using the output of a solar thermal plant for process heat
needs or electricity requirements, it is quite reasonable to think of involv-
ing that firm in the financing arrangements, 1If a firm is currently a user of
utility-supplied electricity, the level of risk it accepts would be relatively
low, as would the rate of return from the project., Small to moderate projects
could be financed in this way, and ownership participation should be a negoti-
able issue. The propensity of firms to invest in this sort of arrangement
should be moderate, and the transaction cost should be relatively low. Both
private and public entities are potential candidates for this type of financ-
ing, and both taxable and tax-exempt organizations could be approached.
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3.4.7 Solar Thermal Equipment Manufacturers

Firms that produce some part of a solar thermal plant have a vested inter-
est in seeing that their equipment is widely used. Equipment manufacturers may
be a source of capital especially for early applications that gain high visibil-
ity. The ability of a manufacturer to provide capital is probably higher if
the manufacturer is a subsidiary of a larger firm. If a firm decides to invest
in the necessary production capacity, it should also be willing to accept the
level of risk and rate of return applicable to its investment decision. The
size of solar thermal projects that could be financed in this way would be
relatively small compared to the manufacturing plant, and ownership participa-
tion is probably a negotiable issue. The propensity of an equipment manufac-
turer to invest in an early, highly visible solar thermal project should be
relatively high, and transaction costs should be low. Almost all equipment
manufacturers are, by definition, taxable, private organizations,

3.4.8 Energy Management Companies

An energy management company is in the business of providing energy in
some form to its user, and it may or may not own the energy source plant such
as a solar thermal plant. Because an energy management company is presumed to
be knowledgeable about the technology, its propensity to invest in the technol-
ogy, and the level of risk and rate of return that it would accept, should be
relatively high. The size of project that could be financed in this way
varies. Transaction costs should be quite low. Energy management companies

are likely to be private entities with a taxable status.
3.4.9 Utilities

Both public and private utilities exist in the U.S. They range in size
from small utilities serving small, rural communities, to Targe utilities hold-
ing companies serving metropolitan areas in several states. Consequently, it
is difficult to make valid generalizations about this class of financing
sources. The utility industry is genmerally thought to be risk averse and the
rate of return necessary to interest such a utility is also relatively low.
Financial transactions with a utility vary from small to large and ownership
participation is negotiable, The propensity of utilities to invest in solar
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thermal technologies is low for most utilities at the moment, although a few
leaders in the industry are exploring this area at the present time. Transac-
tion costs of dealing with the utility are mederate, due to the variety of
regulations involved in utility operations and financing.

3.4.10 Insurance Companies

Insurance companies are major sources of investment capital in the U.S.
economy. They are large, diverse investors who can accept high Tevels of risk
at a high expected return for a portion of their investment portfolios. Their
financial investments vary from small to very large. Management participation
is generally not desirable for these firms, and their propensity to invest in
solar thermal technologies is possibly low at present due to a limited know-
ledge base concerning solar thermal technologies. Transaction costs of dealing
with an insurance company should be Tow. By definition, insurance companies
are private organizations that are taxable.

3.4.11 Venture Capital Firms

Venture capital firms exist solely for the purpose of financing new, high-
risk enterprises that promise extraordinary rates of return if they are
successful, If solar thermal projects could promise a high return at the
admittedly high levels of risk that exists, almest any size project could be
financed, and the propensity of such firms to get into the solar thermal area
could be rated as high. The problem has been that the high level of risk in
solar thermal enterprises has not been matched by an expected rate of return
high enough to compete with alternative opportunities for venture capital firms
in areas such as microelectronics, genetic engineering, and other rapidly
advancing technological areas. Transaction costs in dealing with venture capi-
tal firms should be low, and these organizations are private, taxable entities.

3.4.12 Leasing Companies

A Teasing company specializes in buying equipment from a manufacturer and
Teasing it to a user. Leasing companies could conceivably become involved in
solar thermal technologies if relatively portable and reusable technologies are
involved, Leasing companies now include small and large automobile and truck
leasing entities, and other organizations that lease such items as airplanes,



railroad cars, and real estate, The sizes and types of entities involved in
leasing vary from small groups of investors to very large corporations., Conse-
quently, it is difficult to characterize the possible size of transactions.
Leasing companies develop when a particular piece of equipment has a definite
resale value after its leased use is completed. Hence, they are not likely to
be used for solar thermal technologies until the industry is well established.
When that happens, the acceptable tevel of risk for a leasing arrangement is
likely to be moderate to low, with the commensurate rate of return. The size
of transaction that could be financed in this way could vary greatly from small
to large. Under these assumptions, the propensity to invest should be high,
and the transaction costs should be moderate. Leasing companies by definition

are private, taxable organizations.
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4.0 EXAMPLE ALTERNATIVE FINANCING PACKAGES

This chapter describes combinations of- parties and elements that may be of
interest in arranging financing for solar thermal technologies, Some of these
arrangements are presented with a discussion of cash flows and other details
that might be invoived in particular case examples. Several of these financing
packages are jllustrated in more detail {including hypothetical cash flows and
project evaluation} in Chapter 7.0, following a discussion of project evalua-
tion methodologies in Chapter 5.0 and medeling equations in Chapter 6.0,

4.1 ORDINARY SALE )

In an ordinary sale the user would receive the plant from the manufacturer
in exchange for the purchase price, as shown in Figure 4.1. Such an arrange-
ment is currently considered extremely unlikely because of the large amount of
capital required to invest in a solar thermal facility, the risks involved, and
the current projected rates of return.

Plant
Manufacturer Purchase Price User

FIGURE 4.1 Ordinary Sale

4.2 SALE WITH BORROWED FINANCING

A sale with borrowed financing would involve a bank as a third party (see
Figure 4,2}. The user would take out a loan from the bank, usually for about
B0% of the purchase price, to help finance the purchase of the plant from the
manufacturer. The user would repay the loan with interest. For large installa-
tions, the sale of a solar thermal facility using borrowed bank financing is
somewhat improbable, because of banks' relative disinterest in such an innova-

tive energy project.
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Plant

ManufactureA User

Purchase Price

Loan Repayment

with interest
I Bank

FIGURE 4.2, Sale With Borrowed Financing

4.3 LEASING

A lease is a rental agreement in which the user of a piece of equipment or
a plant {lessee) promises to make a series of payments to the equipment or
plant owner (]essor). At the end of the lease term, the lessee has the option
to purchase the equipment or negotiate a new Tease. The lessor obtains the tax
benefits of ownership during the lease term, and can pass these savings onto
the lessee through lower lease payments (Brealey and Myers 1981, p. 521;
Klepper, Sherman and Carroll 1982, p. 235).

Leasing provides various advantages to both the owner/lessor and the user/
lessee, Lessor advantages are availability of accelerated depreciation to
amortize costs; applicable investment and energy tax credits; and the residual
value of the equipment (Klepper, Sherman and Carroll 1982)}. Lessee advantages
are 100% financing {no capital requirement); the possibility of Tower payments
than in a bank Toan, if the value of tax benefits is passed on; the lessee's
net worth is not directly decreased because of off-balance sheet financing; and
payments and length of lease term are flexible (Klepper, Sherman and Carroll
1982},

Leasing offers particular tax advantages in the case of solar thermal
financing. 1In a typical arrangement, a corporate investor would buy and
finance the solar thermal eduipment and Tease it to a utility. The utility
could realize significant savings if the tax credits available to the corpora-
tion were passed on through lower lease payments. Applicable tax benefits
include the 10% investment tax credit [Internal Revenue Code Sec. 46(a){2){b}],
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15% energy tax credit [Internal Revenue Code Sec. 42({a}{2)(C)(i)], accelerated
depreciation of the equipment [Internal Revenue Code Sec. 167, 168], and pos-
sible state energy tax credits. :

4.3.1 OQOrdinary Lease

In a simple, ordinary lease involving only two parties, the user would
agree to make regular lease payments to the manufacturer in return for use of
the facility as shown in Figure 4.3, A leasing arrangement operating directly
between the manufacturer and user is unlikely. Usually, a third party is
likely to be involved in the lease transaction,

Plant
Manufacturer User
lLease Payments

FIGURE 4.3. Ordinary Lease

4.,3.2 Third-Party Lease

A financing lease normally would involve three parties: the manufacturer,

the user, and the owner, who acts as the third party. 1In this arrangement,
shown in Figure 4.4, the owner, most likely a corporate investor, would
purchase the plant from the manufacturer, and then arrange to Tease it to the
user in exchange for regular payments. The owner/lessor would receive tax
credits, including depreciation, the investment tax credjt, and energy tax

Manufacturer User
plant plant
purchase lease
price payments
Owner

FIGURE 4.4, Third-Party Lease
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credit., These tax benefits might be passed on to to the user/lessee in the

form of reduced lease payments.

4,3.3 Leveraged Leasing

In leveraged leasing, part of the cost of the leased asset is financed
through a loan secured by the asset and lease payments. The lessor issues debt
and equity claims against the asset and lease payments (Brealey and Myers

The leveraged lease is iliustrated in Figure 4.5, The owner (lessor) is
the intermediary among all the parties involved., The prospective owner raises
the majority of the capital needed to buy the plant by taking out a loan (usu-
ally comprising about 80% of the purchase price). The remaining capital is in

Manufacturer User
plant plant
purchase fease
price payments
Owner

equity repayment
' plus interest
lease Toan
payments
Investors Lenders

FIGURE 4.5, Leveraged Lease
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the forin of equity, which may be contributed by investors. After purchasing
the plant, the owner makes a lease agreement with the user, and receives requ-
1ar Jease payments. The lenders have a security interest in the leasing con-
tract. The lease payments received by the owner/lessor are used to repay the
lenders. The amount Yeft over after repaying the loan and interest is distri-
buted to the equity investors. Tax benefits received by the lessor (deprecia-
tion, investment tax credit, energy tax credit) are also passed on to the inves-
tors {Klepper, Sherman and Carroll 1982; Brealey and Meyers 1981).

Leveraged leasing offers several advantages to the owner/lessor. Obtain-
ment of the available tax c¢redit helps provide a return on the investment. .The
lease payments received give the lessor a regular cash return as well as to
help pay the debt on the 1oan, The cash return provides the opportunity for
tax benefits through deductions for accelerated depreciation and interest on
the loan. Although the lessor has invested only a small fraction of the
equipment cost, the entire cost can be depreciated {Klepper, Sherman and
Carroll 1982).

4.3.4 Sale-Leaseback Method

Under the Economic Recovery Tax Act of 1981 (P.L. 97-34), companies
previously unable to take advantage of investment tax credits may be allowed
these benefits through sale-leaseback fimancing (sometimes called "safe harbor
leases"), 1In the sale-leaseback method, a company that cannot benefit from tax
credits sells equipment and/or property to a company that can benefit from such
credits. The buyer company then leases the property back to the first owner
under contract. The lessor {the equipment owner) and the lessee (the equipment
user) are then able to share in the tax benefits allowed to the lessor.

The sale-leaseback arrangement is more feasible than normal leasing
because the financial risk to the lessor is significantly reduced. Under
conventional arrangements, the Tessor has a major at-risk investment in the
property. Under sale-leaseback, the lessee invests in the property and there-
fore is accountable for most of the at-risk investment that would have been the
burden of the 1lessor.
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Because the U.,S. Treasury Department interpretation of the taw is uncer-
tain, a company's ability to make use of sale-leaseback arrangements will ulti-
mately depend on final guidelines to be issued by the Internal Revenue Service
(IRS). Although these guidelines are still undetermined, interim Treasury
Department guidelines are found in the IRS "safe harbor" provisions [Internal
Revenue Code Sec. 168(8)(B)]. There are three basic requirements: (1) the
lessor must be a "regular corporation”; {2) the lessor's minimum investment in
the leased property must never be less than 10% of the property's cost (25% for
energy property); and (3) the term of the lease, including extensions, must not
exceed 90% of the property's useful life for depreciation purposes, ar 150% of
the present class 1ife of the property. An additional requirement is that the
lessor must buy the property within 3 months of the lessee's original purchase.

If the final IRS rules do not impose further major restrictions on the use
of sale-leaseback arrangements, manufacturers and utilities will have been pro-
vided with a major incentive to enter the solar thermal market. Available cred-
its in a sale-leaseback arrangement for sp1ar thermal financing include the 10%
investment credit [Internal Revenue Code Sec. 46{a)(2)(B)], the 15% energy tax
credit [Internal Revenue Code Sec. 46{a}(2}(c)(i)], and a five-year depreciabie
1ife under the new Accelerated Cost Recovery System Internal Revenue Code Sec.
167, 168 . If all of these credits could be utilized by the participating
corporation, the project cost to the utility could be reduced by as much as
25%, according to data provided by R. W. Vallario.

A sale-leaseback arrangement for solar thermal financing would involve two
basic steps, shown in Figure 4,6. 1In the first step, the manufacturer or a
utility buys and assembles the necessary equipment and property. A corporation
rich in capital but needing tax reductions buys the plant from either the manu-
facturer or the utility. The seller receives a fraction of the entire plant
cost {no less than 10%, or 25% for energy property} in the form of a down pay-
ment. In the second step, the corporation leases the plant back to the seller
(manufacturer or utility); the transaction is arranged so that the remaining
purchase payments in Step 1 are exactly offset by the lease payments. Thus, no
more cash is exchanged between the two parties. Following the leaseback trans-
action, the manufacturer can make arrangements to sell heat and electricity to
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Step 1

Seller

down payment

Step 2

Seller

plant

Corporation

heat/electricity

lease payments

installment sales
payments--no money
exchanged

FIGURE 4.6.

a user, or the utility can use the plant,
to take advantage of tax benefits, including the investment tax credit, the
energy tax credit, and depreciation.
manufacturer or utility may choose to repurchase the property for as little as

1 dollar.

L energy payments

Corporatien

4.7

User

User

Sale-Leaseback {"Safe Harbor" Lease)

Meanwhile, the corporation is able

When the term of the lease is up, the




This type of package provides advantages to both the seller and the cor-
poration. The net cost of the property to the seller has been reduced by the
amount that the corporation paid the seller for the tax benefit. The corpora-
tion has received a tax writeoff because the lease payments are equal to the
debt payments, and because it may ultimately sell the depreciated property back
to the original seller for less than the fair market value, realizing no capi-
tal gain, Furthermore, the corporation has invested a relatively small amount
of money at-risk, and it eventually recovers this sum. The criginal seller has
accepted most of the risk in the investment.

4,4 JOINT VENTURE FINANCING

The joint venture financing option offers the benefits of combining the
skills and experience of different organizations through cooperative agree-
ments. The range of possible partners in joint venture financing is virtually
limitless; however, some likely participants include municipal or investor-
owned utilities, leasing corporations, banks, equity firms, individual invest-
ors, engineering firms, energy management companies, equipment manufacturers,
equipment vendors, local government entities, nonprofit organizations, and
private nonprofit foundations. Financing mechanisms that may not be possible
with traditional arrangements may be developed effectively if the resources and
expertise of two or more entities are used, The various parties involved may
facilitate creative combinations of financing methods., These arrangements may
include techniques such as issuance of bonds, raising capital from private
investors, Tease financing, and direct purchase. Because of the originality of
many joint venture agreements, it is particularly crucial that all parties
involved understand and accept their responsibilities.

4.5 RESEARCH AND OEVELOPMENT PARTNERSHIPS

A research and development partnership (sometimes called a research syndi-
cate) is one package for financing industrial development. In such a partner-
ship, a general partner {(an on-going business or an inventor) will seek limited
partners to obtain the funds necessary for R& on a particular product, such as
a solar thermal plant. Limited partnerships will be sold at amounts of $5000
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and up. Each limited partner gets the ability to deduct all of the expenses of
the partnership (because all qualified R&D expenditures are deductible as cur-
rent expense) and a chance at a proportional share of the returns if the R&D is

successful,

Many RA&D partnerships will spend all of the partnership money within the
first 1, 2, or 3 years, so that the deduction is relatively immediate. The
attraction for the investor is relatively immediate deductions from taxable
income, plus an opportunity for long-term gain., The attraction for the general
partner is to obtain a kind of equity financing that individual investors find
atractive without many of the constraints involved in incorporation and the
sale of stock.

An issue raised by the Economic Recovery Tax Act (ERTA) is the application
of the research and development tax credit to such organizations, Aceording to
the analyses previewed to date, Congress was somewhat unfavorable toward such
research partnerships and thus limited the applicability of the research and
development tax credit in various ways. The definition of R&D that applies
when considering deductions is l1iberal, It requires the research expenditure
to be paid or incurred "in connection with" the taxpayer's trade or business.
{Internal Revenue Code Sec. 1974{a)(1)]. However, the definition of R&D for

purposes of a tax credit is more restrictive. Such a research expenditure must

be paid or incurred "“in carrying on any trade or business" [Internal Revenue
Code Sec. 44F{b} (1) and 162{a}]. This wording implies that credits for expend-
itures related to financing arrangements would not be allowed (Black and Boyd

1981), Furthermore, according to a House Committee report (U.S. Congress, House
1981), it appears that Congress did not intend to allow the tax credit to R&D
partnerships when agreements have been made to transfer a successful research
product to the general partner or to some non-partner. The House report states,
"Under the trade or business test of new section 44F, the credit generally is
not available with regard to the taxpayer's expenditures for ‘outside' or con-
tract research intended to be transferred by the taxpayer to another in return
for license or royalty payments." This is discussed in Patterson (1981).

In any case, R&D partnerships are a mechanism that solar thermal develop-
ers might use for particular kinds of development. A possible limited R&D

4.9



partnership arrangement for solar thermal financing is shown in Figure 4.7.

The inventor or manufacturer, acting as a general partner, seeks limited part-
ners to contribute funds for research and development, The limited partners
form a partnership with the inventor as general partner and, having contributed
funds to the development of the idea, receive an immediate tax deduction for
R&D expenses [Internal Revenue Code Sec. 44F]. The inventor/general partner
uses the funds, along with knowledge and labor, to develop and manufacture the
facility. The R&D partnership attempts to license the idea and sell the facil-
ity to a user of heat and electricity. If the product of the research and
development is successfully licensed or sold, the limited partners receive a
share of the royalties or the purchase price.

4.6 INDUSTRIAL REVENUE BONDS

Industrial revenue bonds are tax-exempt bonds issued by local governmental
entities. The purpose of the federal government industrial revenue bond pro-
gram is to provide a tool to local governments for use in encouraging indus-
trial development within their jurisdictions. The bonds are exempt from

knowledge
and Tabor facility
Manufacturer/ R&D — - User
General Partner Partnership purchase
funds price

funds royalties and
share of pro-
ceeds from sale

Limited
Partners

FIGURE 4.7. R&D Limited Partnership
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federal income taxation because a local government entity issues them. How-
ever, the term "revenue" in the title indicates that the repayment of principal
and interest on the bonds is guaranteed solely by the proceeds of an industrial
project financed by the bonds.

Industrial revenue bonds are especially significant for energy projects
such as solar thermal technologies because certain restrictions are placed on
the total size of the issue ($10 million) and on subsequent investments within
the jurisdiction for a period of 5 years unless the facility qualifies as an
exempt facility. Facilities for furnishing electricity are one category of
exempt facilities allowed in the federal legislation, State implementing
legislation varies from state to state; however, energy facilities are usually
included in the exempt category. Thus, if an industrial revenue bond program
is available in the particular jurisdiction in which a solar thermal plant is
to be located, this type of financing can be considered,

As shown in Figure 4.8, the local governmental jurisdiction issues the
bond, which is either sold in a public offering or placed privately with invest-
ors. The investors pay the face amount of the bond and over a period of years

Bond Proceeds
~ plant _ | Buyer (Sale or Lease)
Manufac-| (utility — | Local Government
turer purchase or firm) Interest and
price Principal
Repayment

Interest
and Bond
Principal Price
Repayment

¥

Bond Holders

FIGURE 4.8 Industrial Revenue Bonds
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receive interest and principal payments. The governmental entity then turns
over the proceeds of the bond sale, less expenses for issuing the bond, to the
industrial concern which uses the proceeds to construct a plant or to buy equip-
ment., The relationship between the local government entity and the industrial
firm may take the form of a Tease or sale arrangement. 1In either case, the
industrial concern assumes an obligation to pay back to the local government
entity amounts of money sufficient to cover the principal repayment and inter-
est on the bonds, which is then turned over to the bond holder, A trust may be
set up to handle the bond repayments; thus, the governmental entity does not
need to set up an organization to manage this process. Once the bond is
approved, the government entity has no active role in the transaction.

The costs of using this form of financing depend on whether a public offer-
ing is anticipated, or whether the bonds will be placed privately with one or
more investors. 1In the latter case,'the financing costs are lower. In most
situations, the financing costs are taken out of the proceeds from the bond
sale, and the industrial firm gets the remainder.

The interest rate on industrial revenue bonds varies from 200 to 500 basis
points below rates on taxable corporate securities of comparable risk. For
example, the interest rate on industrial revenue bonds is currently 13%, com-
pared with the typical 16% rate on normal bonds. The difference results in a
savings of 300 basis points. The lower interest rate results from the federal
tax exemption on the bond interest, which is realized by the bond holder.
Depending on market conditions, the variation between the interest rates on
taxable and tax exempt issues has changed over time, Thus, the attraction of
industrial revenue bonds to a solar thermal project is a substantial savings in
financing costs compared with a taxable debt issue.

One cautionary note should be made about the use of bonds. Because a
federal tax exemption is involved for the bond holder, "double-dipping" pro-
visions prevent use of the full energy tax credit for a facility that is
financed with industrial revenue bonds, The portion of the project financed
with industrial revenue bonds is not eligible for the energy tax credit. The
value of the lower financing cost must be compared to the value of the tax
credit in assessing this option for a particular project. It should also be
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noted that under recent tax law changes, depreciation “"shall be determined
using the straight-line method (with a half-year convention and without regard
to salvage value)," (Tax Equity and Fiscal Responsibility Act of 1982). This
change in the law is not included in the example {Chapter 7) of financing a
solar thermal plant using industrial revenue bonds, but is provided here as a
point of information. Federal laws pertaining to industrial revenue bonds have
changed often in recent years, and state laws vary widely.
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5.0 EVALUATION OF ALTERNATIVE FINANCING PACKAGES

This chapter describes several techniques available for evaluating partici-
pation in alternative solar thermal financial arrangements., The merits and
limitations of each are discussed, The actual methodology used to evaluate the
hypothetical case studies is presented in Chapter 6.0. -

Before the evaluation techniques are described, a few basic financial con-
cepts are defined to ensure that all readers have at least some understanding
of financial analysis,

5.1 BASIC FINANCIAL CONCEPTS

If an investor is to evaluate his participation in an alternative financ-
ing arrangement, he must be familiar with concepts such as the time value of
money, discount rate, current and constant dollars, nominal and real interest
rates, and tax credits. Proper understanding of these concepts is essential to
reach a correct decision regarding a potential investment. Those readers who
are familiar with these concepts may wish to skip this section and proceed to
the description of our modeling equations.

5.1.1 Time Value of Money

People prefer consuming goods today to postponing their consumption unti}
a future date. This gives rise to the concept that money has a time value asso-
ciated with it, If a person (lender) lends $100 today to another person (bor-
rower), the lender must forego $100 dollars worth of consumption until a later
date. The Tender is willing to enter this type of arrangement only if he
expects to be reimbursed for postponing this consumption. The premium paid by
the borrower to the lender is called interest. Interest is paid per period of
time, typically on an annual or quarterly basis,

For example, if an investor deposits $100 into a savings account paying
10% annually at the beginning of the year, the investor will have $110 in that
account at the end of the year, 1If the $110 is left in the account for a
second year, he will be paid 10% interest and $121 will be in his account at
the end of the second year. This procedure of allowing interest to accumulate
is called compounding,
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In general, the future value of an investment can be found by

F=p(1+i)t (5.1)
where F = future value of the investment
P = present value of the investment, or principal
i = rate of interest per time period
t = number of time periods,

If the investor is interested in knowing the amount of money he would
have to invest today to have "F" dollars in the future (called the present
value of the investment), he would solve for P in Equation 5.1. That is,

P=F (-(T-i—:-)-f) (5.2)

is referred to as the discounting factor. This factor is one

The term T

{1+1)
of the key elements of the net present value methodology (discussed in Section
5.2.1).

5.1.2 Nominal and Real Interest Rates

Interest rates are specified as either nominal or real interest rates.
Nominal interest rates are what banks quote and are used by most peopie who
typically deal in financial transactions. Real interest rates are merely
nominal interest rates that have been adjusted for inflation.

To convert a nominal interest rate into a real interest rate, the nominal
rate js discounted by the inflation rate, That is,

1 + i
((l—_‘_—p% = {1l +r) (5.3)
where 1 = nominal rate of interest
p = inflation rate

real interest rate

For example, the real rate of interest that the investor will receive by
placing his money in a savings account paying a nominal rate of interest of 10%
per year, assuming a 6% inflation rate is
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1+ 0.10
EE—:_GTEE; = {1 + 0.0377)

or about 4%.

Evaluating one's participation in an investment opportunity can be per-
formed using either nominal or real interest rates. However, two important

rules to remember when using either type of interest rate are:

1. If real interest rates are chosen, all interest rates used throughout the
analysis must be specified in real terms., The same is true if nominal

rates are chosen.

2. If real interest rates are used, all other monetary inputs, expenses,
revenues, escalation rates, etc., must be adjusted for infiation., The
procedure for converting other monetary inputs into inflation-adjusted
units is discussed in the next_section.

5.1.3 Current and Constant Dollars

Current and constant dollars are analogous to nominal and real interest
rates. Constant dollars are current dollars that have been adjusted for infla-
tion, Current dollar values are the actual amount of money that will be spent
or received in a given year. The conversion from current to constant dollars

is achieved by dividing the current dollar amount by 1 + the inflation rate, or

Constant dollars = Current dollars (5.4)
(1 +p)
where p = inflation rate per period
t = number of periods.

For example, 100 current 1983 dollars is converted to constant 1981 dollars
(assuming a 6% annual inflation rate) by

$100
(1 + 0.06)

Constant 1981 dollars = = %89

2

This conversion tells us that $89 in 1981 has the same purchasing power as $100
has in 1983, assuming a 6%.annual inflation rate.
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Either constant or current dollars can be used when evaluating alternative
financing arrangements, Government projects are typically evaluated using con-
stant dollars and real interest rates. However, most private investment deci-
sions are made using current dollar values and nominal interest rates. The rea-
son for this preference is that private businesses must calculate their annual
federal and state income tax liabilities, which involve calcutating capital

depreciation. Capital depreciation is calculated on a current dollar basis.

Again, the rule to remember is that constant dollars are used with real
interest rates and that current dollars are used with nominal rates.

5.1.4 Tax Liability

Taxes have an enormous impact on most all investments. They often are a
key difference separating profitable from unprofitable ventures.

Taxes are based on accounting 1ncome,'which is different from cash flow,
and the distinction between these two concepts needs to be understood. The net
cash flow from a project, for any period, is simply the cash inflows minus the
cash outflows; all cash flows are included regardless of how or why they occur,
These project cash flows should include inflows such as equity cash invest-
ments, proceeds from lenders, project revenues, revenue from the sale or lTease
of project assets, and revenue from the sale of tax credits under the Economic
Recovery Tax Act of 1981, ATl cash outflows during the period that arise due
to the project must be subtracted from the inflows to arrive at the net cash
flow for the period. Typical cash outflows include capital expenditures,
interest and principal payments, operating and maintenance costs, lease pay-
ments, and project income taxes.

For many investment projects, cash outflows exceed cash inflows during the
construction years and perhaps the first few years of operation. Figure 5.1
presents the hypothetical annual cash flows of a project. Along the x axis are
years of the project 1ife, running from 0 to 10. The y axis measures the value
of the cash flows as indicated by arrows. Arrows above the line indicate years
with positive cash flows and those below the line indicate years of negative
cash flows.
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FIGURE 5.1. Annual Cash Flows

Years 1, 2, and 3 are construction years with large negative cash flows.
In year 4, the project begins operation and continues to operate through year 9.
In year 10, the project operating 1ife has ended and the facility must be dis-
mantled, resulting in a slightly negative cash flow, The concept of cash flows
is important in calculating the net present value of a project.

Accounting income is an equally important financial concept; it is used
in calculating the tax liabilities of a project. Accounting income is revenue
less expenses and depreciation. Expenses are those cash outflows listed above,

excluding the repayment of principal and capital expenditures. That is,

Al =R-E-D {5.5)
where Al = accounting income
R = revenue
E = expense
D = depreciation

Depreciation is the method of expensing capital expenditures on long-lived
assets. The Economic Recovery Tax Act of 1981 makes it possible to claim depre-
ciation under the Accelerated Cost Recovery System (ACRS}. For property with a
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5-year tax life (most solar equipment) that is placed in service between 1981
and 1984, the first year's depreciation expense is 15% of the original asset
cost, In the second year the depreciation is 22% of the original cost, and in
the third through fifth years, 21% of the cost, for a total of 100%. For prop-
erty placed in service after 1984, the depreciation schedule is first year,
18%; second year, 33%; third year, 25%; fourth year, 16%; and fifth year 6%.

The two principal types of taxes are income taxes (federal and, in some
instances, state) and property taxes. State income and property taxes are paid
first, and are deductible from federal income tax liabilities,

A project's state tax liability is found by multiplying the accounting
income before taxes by the state tax rate and then subtracting any state tax
credits. That is,

SL = (AI-PT)s - STC + PT  (5.6)
where SL = state tax liability
Al = accounting income
s = state income tax rate
STC = state tax credits
PT = state and local property taxes

State and local property taxes are based upon the assessed value of the

property. Some states give solar energy equipment an exemption from property
taxes,

The federal tax liability calculation also starts with accounting income
before taxes, but the state tax liability is deducted before multiplying by the
federal tax rate and then subtracting any federal tax credits, The sum of
these liabilities is the total project income tax Tiability.

FTL = (Al - SL)f - FTC (5.7)
where FTL = Federal tax liability
f = Federal tax rate
FTC = Federal tax credits

It should be noted that accounting income is used in calculating a pro-
Ject's tax liability, and is not the same as cash flow which is used to calcu-
late a project's net present value.
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5.1.5 Tax Credits

Tax credits are allowances that are subtracted directly from an investor's
tax liability. The two major categories of tax credits are federal investment

tax credits and federal and, in some instances, state solar energy tax credits.

The current federal investment tax credit allows the investor to subtract
10% of the original capital cost of an investment directly from his federal tax
liability., Of course, only certain items qualify as investments and it is
strongly recommended that an investor seek assistance from a tax consultant or
the IRS when determining those items that qualify.

The chrent federal solar energy tax credit allows 15% of the original
capital cost of a solar investment to be subtracted from the federal income tax
liability. As an example of a state energy tax credit, California allows 25%
of the original capital cost of solar equipment to be subtracted from state
income tax liabilities. Again, assistance from a tax consultant or the IRS is
recommended when deciding which investments qualify for these tax credits.

In addition to the tax credits, depreciation of capital investment allows
a decrease in income tax Tiabilities. Under current tax laws, there is a
depreciation allowance of 15% in the first year of a project's operation if
that project is placed in service between 1981 and 1984, The value of this
depreciation allowance is that it shields income from taxation. The value of
the tax shield is calculated as

IS = MTR(D) (5.8)
where IS = income shield
MTR = marginal state or federal tax rate
D = depreciation

Thus, the depreciation allowance can help reduce both state and federal income
tax obligations,

Table 5.1 illustrates the net effect of both the tax credits and deprecia-
tion for the first year that the solar equipment is placed in service, using
the State of California as an example of state tax effects. For large invest-

ments the corresponding reduction in tax liabilities may also be large, in
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TABLE 5.1. Percentage Deductible from First Year Tax Liability

Tax Credits

First Year Investment /Energy
Maximum Marginal Depreciation (% of Total First Year Deduction
Tax Rate (%} 1985 (%) Investment } (%)
Personal
California 11 18 25 26,98
Federal 50 18 10 + 15 20,51
Total 47,49
Corporate
California 9.6 18 25 26.73
Federal 46 18 10 + 15 20.98
Total 771

fact, the tax credits may exceed the amount of the tax liability. Under cur-
rent tax laws, the excess credits on federal taxes may be carried forward to

of fset tax Tiabilities in future years to a maximum of 15 years {Economic
Recovery Tax Act of 1981). However, because of the time vatue of money, it is
advantageous to take the deduction as soon as possible. The deduction (in pre-
sent value terms) is not worth as much next year as it is this year.

5.2 POSSIBLE EVALUATION METHODOLOGIES

Several methodologies are available for evaluating the economic feasibil-
ity of solar thermal projects and alternative financing methods. This section
provides a brief description of the more common or useful methodologies, inctud-
ing net present value, profitability index, internal rate of return, and
payback period,

5.2.1 Net Present Value

The net present value {NPV} of an investment is the sum of all of the dis-
counted net cash flows, or

n NCF
NPV = E — (5.9)
t=1 (1 + d)
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where NPY = net present value
NCF; = net cash flow in the mpthu year
d = discount rate
t = year of the net cash flow

A decision to invest in a project is made when the NPV is positive. If
more than one 1ndependent(a) project is being considered and the risk and
capital investments are comparable, the project with the largest NPV should
generally be selected. When investment capital is Timited, a variation of the
NPV method known as the profitability index (see Section 5.2.2) may help in
choosing among alternative projects.with positive NPV,

In using this evalyation methodology, one must be careful to properly con-
sider cash flows. For example, depreciation is not in itself a cash flow; how-
ever, it does reduce one's tax liability by an amount equal to the marginal tax
rate multiplied by the depreciation, and this is a cash flow. Also, the use of
the NPV method requires the selection of a discount rate,

The appropriate discount rate to use in NPV calculations is often called
the cost of capital. This is the rate at which the firm can procure funds
through borrowing or equity sales, so long as these funds can be used profit-
ably and are employed in projects of risk similar to the present line of
business.

The discount rate is the minimum rate of return that an investor is will-
ing to accept from an investment. A project that yields a negative NPV is a
project that provides a rate of return less than this minimum acceptable level.
Any project with a negative NPV will be rejected by the investor since he can
use these funds in some other investment opportunity and receive at least the
return specified by the discount rate. Likewise, those projects with positive
NPY provide a rate of return greater than the minimum acceptable level, and
will be pursued.

To determine the appropriate discount rate for an individual project, the
opportunity cost of capital must be determined. The opportunity cost is the

(a} Independent in the sense that the outcome of one project does not affect
the outcome of another.
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return available on the next best investment of equivalent risk. If the cash
flows over the life of the project occur with certainty, then they are risk-
free. An appropriate risk-free discount rate, equal to the time value of money,
might be the rate applicable to a U.S. Government Bond of the same duration as

the project.

However, if the cash flows are uncertain, then a risk premium must be
added to the risk-free rate., The amount of this premium varies directly with
the amount of risk or uncertainty. For example, a relatively low-risk venture
should have a discount rate slightly above the risk-free rate, such as the
return on respected corporate bonds, A high-risk investment with uncertain
cash flows should generally be assessed with a targe discount rate. This rate
should be the same that is applied to other investments of similar risk in the
financial markets.

Problems can occur if a project has Targe negative net cash flows late in
its 1ife, and too high a discount rate is used. An example of this cash flow

stream is illustrated in Figure 5.2.

Discounting cash flow streams places higher weight on near term cash fiows
than on later cash flows since near term cash flows are valued more by the
investor {(due to the time value of money). Using an excessively high discount
rate will tend to place a smaller weight on the negative cash flows occurring

Cash

(+}
F1ow . ]1345[).83‘1'0 YEAR

FIGURE 5.2 Large Negative Cash Flows Late in Project Life
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in years 8-10 and a relatively greater weight on the positive cash flows occur-
ring in year 4-7. This will tend to bias the NPV results positively.

The selection of the appropriate discount rate is often not easy or exact.
Thus, when using the NPV methodology, it is recommended that a sensitivity
analysis be performed using several discount rates.

5.2.2 Profitability Index

In a case where a company has unlimited funds, all projects with a posi-
tive NPV would be accepted. The profitability index (PI} is a modification of
the NPV methodalogy and is used to account far the more typical case in which
investment funds are limited and additiona) funds cannot be secured from exter-
nal sources, The profitability index methodology will help the investor choose
among competing projects with different initial capital investments. The prof-
itabi]ity indéx of a project is the ratio of the net present value(a) divided
by the initial capital investment, or

NPVT
PI = "I—' (5.10)
i
where PI = profitability index
NPV; = net present value of the "ith" project
1. = initial capital investment of the "ith" project

i

Projects are then ranked by their profitability index from highest to
lowest. Funds are allocated to those projects with the highest profitabitity
indices until the funds are exhausted.

There are two drawbacks to the profitability index method. First, when
selecting the projects near the budget limit, one must remember that the profit-
ability index is merely a contrivance from maximizing the net present value sub-
ject to a budget constraint. Sometimes, when close to the budget 1imit, strict
adherence to the rule of selecting the project with the greatest profitability
index does not maximize the NPY for the current amount able to be invested.
Also, this method works only when one resource is rationed and only over one

period.

(a) Only those projects with positive NPY are considered.
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5.2.3 Internal Rate of Return

The internal rate of return {IRR) of a project is defined as the discount
rate for which a project's present value of the after tax cash flows is zero.
Stated alternatively, it is the rate of interest that equates the project's
negative and positive net cash flows. In equation form,

NegCF n

(1+1RR)*

_ _PosCF

(5.11)
(1+1rR)*

L

n
)

t=1 t=1

where NegCF
DosCF
IRR

negative cash flows

positive cash flows

internal rate of return.

As stated earlier, for many projects, cash outflows in the first few years
typically exceed cash inflows, particularly in the case of projects with long
construction times, Once a project begins operation, cash inflows begin to
grow to the point where they exceed outflows and positive net cash flows are
attained.

Discounting can be viewed as a systematic process of weighting annual cash
flows., Since an investor places a relatively greater value on near-term than
future cash flows, discounting places relatively greater weight on near-term
cash flows, The actual weight is determined by the discount rate used.

Increasing the discount rate will place greater weight on near-term cash
flows and, for typical projects, tends to cause the NPV to be negative. Very
small discount rates will place relatively more weight on future cash flows and
tend to cause the NPV to be positive. By varying the discount rate of a pro-
ject, it is possible to generate a Tist of corresponding NPV, ranging from posi-
tive to negative (Table 5.2)., The discount rate at which the NPV equals zero
is the IRR for that project. For the hypothetical cash flows presented in
Table 5.2, the relationship between the discount rate and present value is
presented in Table 5.3. In this example, the IRR is 10%.

Once the IRR is calculated for a project, it is compared to the opportun-
ity cost of capital. 1Uf the IRR is greater, the investment should be accepted
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TABLE 5.,2. Hypothetical Cash Flows

Year Net Cash Flow {§)

0 -1000
1 100
2 100
3 1100

TABLE 5.3. Discount Rate Versus Present Value of a Project

Discount Rate (%) Present Value (3)
5 129.62
10 0.00
15 : -99.29

since it provides a return greater than the minimum acceptable rate of return

for projects with equivalent risk.

The IRR methodology has several drawbacks. First, for some cash flow
streams there is no discount rate that will make the NPV equal to zero; i.e.,
the IRR is undefined in some cases. For some cash flow streams, more than one
discount rate will result in the NPV equaling zero; i.e., the IRR is not
unique. In general, there can be as many IRRs as there are changes in the
signs of cash flows.

When choosing between two mutually exclusive investment alternatives,
selecting the project with the largest IRR will not ensure wealth maximization
if any one of the following conditions is true:

e the projects require different initial investments

o the projects have different lives

8 the cash flow streams of the projects are significantly different
]

current investment alternatives affect future investment opportunities,

If any of the above conditions applies, proper evaluation of two projects
requires that the IRR method be applied to the incremental cash flows. For
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example, if an investor is deciding between projects A and B (that meet the
above conditions), the annual cash flow streams of the two projects are
subtracted, That is,

CFpi - CFp; (5.12)
where CFp; = cash flow of Project A in ith year
CFgpi = cash flow of Project B in ith year.

An IRR is then calculated for the resulting cash flow stream. If the IRR
is greater than the minimum acceptable level, Project A is more desirable than
B; if the TRR is below the minimum acceptable level, the converse is true. The
incremental IRR indicates only which project is preferred. It does not state
if the individual project IRR is above the minimum acceptable level: that must
be calculated separately. Notwithstanding these problems, the IRR, when used
correctly and with its limitations in mind, will give wealth-maximizing _
answers, A study of large, stable businesses revealed that about two-thirds
used IRR by itself or in combination with other methods {Schall 1978). The IRR
method is conceptually more complex than NPV, Also, any problem that can be
analyzed using IRR can also be done with NPV; the converse, however, is not
true, For these reasons and the ones stated before, the NPV method has been
selected as the analysis methodology to be used in this guidebook.

5.2.4 Payback Period

The Tength of time it takes to recover the initial investment in a project
is called the payback period, For example, if $100 is invested and pays a
return of $25 a year, the payback period is 4 years ($100/3$25). Similarly, if
that same investment paid $30 per year, then the payback period would be 3 1/3
years. Shorter payback periods are preferred to longer ones, and projects are
accepted only if payback occurs before a specific time limit set by manage-
ment, This decision rule works well only if all cash outflows occur at the
beginning of a project, and all subsequent cash inflows are constant for all

time. Few projects fall into this narrow framework.

The payback period is a theoretically inappropriate technique for maximiz-
ing profit or return on investment, It has three major drawbacks. First,
there is no consideration of any cash inflows or outflows after the payback



period. Second, the method gives equal weight to all cash flows, ignoring the
timing of returns within the payback period. As shown before, a dollar received
today is worth more than a dollar to be received next year; thus this method
does not consider the time value of money. Finally, the decision of where to
put the cutoff point is arbitrary, and no optimal cutoff point exists. In
spite of these probiems, the payback method is still widely employed in indus-
try, because of its simplic¢ity. However, it is very rarely used by itself as a
decision rule, and is usually applied in conjunction with one of the other

evaluation methods described earlier,
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6.0 COMPUTER MODELING EQUATIONS FOR EVALUATING ALTERNATIVE FINANCING ARRANGEMEMTS

This chapter describes the development of a financial framework and modetl-
ing equations for use with a personal computer, This framework could also be
used by those who do not have access to a microcomputer to manually evaluate
the economic attractiveness of various financial arrangements, The modeling
equations were developed specifically for application with computer spreadsheet
packages associated with personal computers. Computer spreadsheets are excel-
lent for sensitivity type analyses. Given changes in the assumed input values,
such a program can rapidly recalculate all of the various cash flows and com-
pute the new effective net present value. If the reader has access to a per-
sonal computer and appropriate software, net present value calculations can be
performed quickly. Computer spreadsheets are discussed in more detail in
Appendix B, where they are applied to the modeling equations developed in this
chapter.

The basis for developing this financial evaluation model is the net pre-
sent value methodology (described in Chapter 5.0). This framework was selected

for several reasons.

o NPV allows the deveiopment of a generalized model that c¢an be used to
assess any solar thermal technology and a number of different financing

arrangements
¢ NPV technique is familiar to most potential investors
& NPV takes into account the concept of the time value of money

¢ NPY minimizes the problems associated with other evaluation procedures
such as multiple solutions, and equal weighting of cash flows

e NPY can be applied to all possible participants in an alternative
financing arrangement., .

6.1 USER AND TECHNQLOGY SPECIFIC PARAMETERS

Since the economic resources available to the various investors in an
alternative financing arrangement could be significantly different and since
the size and costs of the solar thermal options under consideration could be
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numerous, several user and technology specific inputs are required for model
operation. A1l inputs are specified in current {i.e., noninflation adjusted)
dollars,

e capital costs of the solar thermal facility - This variable is entered
in two forms: 1) total costs of solar capital, nonsolar capital, and
land, and 2) capital investment for specific individual years. The
purpose for the distinction between types of capital in the model is that
solar and nonsolar capital investments are eligible for different tax
credits and depreciation schedules, and land is a nondepreciable asset,
The year-by-year capital investments must also be identified since the
construction times of solar thermal plants vary, and this information is
needed for discounting purpose.

e debt fraction --1f a portion or all of the project is financed through
borrowing, the percentage financed must be specified to calculate loan
payments.,

¢ loan life and loan interest rate - All interest rates must be speci-

fied in nominal terms.

¢ lease payments - All lease payments are specific to the contract between
the lessee and the lessor.

¢ operating and maintenance costs, and escalation rate - These costs are
entered in current dollars for the first year of operation and automat-
ically escalated by the D&M escalation rate.

e tax rates - State and federal income and property tax rates will be spe-
cific to the participant, and to the state in which the plant is located.

e solar and investment tax credits - Most participants will receive
federal investment and solar tax credits. The amount of the state tax
credits is state-specific., Investors should check the Internal Revenue
Code to find out the extent to which they qualify for these tax credits.

6.2



e depreciation schedules - Separate depreciation schedules are used for

solar and nonsolar capital equipment,
e energy sold from plant - This is specified in kilowatt-hours per year.

¢ energy displaced and escalation rate - If the energy generated is
consumed by the owner rather than being sold, the vatue of energy
displaced is included in the model.

e energy sales price - This variable is entered in nominal dollars for

year 0.

¢ energy revenue escalation rate - The annual sales price of energy is
escalated by this nominal escatation rate.

6.2 MODEL FINANCIAL EQUATIONS AND METHODOLOGY

The following financial equations are used in calculating the outputs of
the alternative financing model, Cash flows are assumed to occur at the end of
the year and are discounted to the beginning of the year. Also, year 0 is
assumed to be January 1 of the year in which the first expenditure occurs, and
is the base year for discounting. However, if a project is financed through a
loan, it is assumed that the loan income is received at the beginning of year
0, and the first loan payment is not due until the end of that year.

In this model, costs are defined as a cash payment and they are not neces-
sarily related to