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Foreword

The landscape for implementing energy efficient projects is rapidly
changing. The need for energy project financing has never been greater.
The factors influencing energy project financing have been brought
about by legislation, oil prices surging past $120 a barrel, and the grow-
ing concern for global warming.

In December of 2007, the Energy Independence and Security Act
was passed into law. This act promotes energy savings performance
contracting in the federal government, and provides flexible financing
and training of federal contract officers. The Energy Policy Act of 2005
reauthorizes energy service performance contracting through September
30, 2016.

The purpose of this book is to provide the key success factors
for structuring a finance energy project and getting it approved by top
management. The goals of the authors are threefold: First, we want
to explore as many financing options as possible. Second, we want to
provide the tools to make a comprehensive financial analysis. Third,
we want to broaden the readers’ horizons with new trends in the
industry.

There are many correct ways to assemble and finance an energy
management project. The number of possibilities is only limited to one’s
creativity. So be flexible and keep searching until you find the “win-
win” deal for everyone.

Albert Thumann, PE, CEM
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Chapter 1

Background on the
Need for Financing
Energy Projects

Eric A. Woodroof, Ph.D., CEM, CRM

INTRODUCTION

Most facility managers agree that energy management projects
(EMPs) are good investments. Generally, EMPs reduce operational
costs, have a low risk/reward ratio, usually improve productivity,
and even have been shown to improve a firm’s stock price.! Despite
these benefits, many cost-effective EMPs are not implemented due to
financial constraints. A study of manufacturing facilities revealed that
first-cost and capital constraints represented over 35% of the reasons
cost-effective EMPs were not implemented.? Often, the facility man-
ager does not have enough cash to allocate funding, or cannot get
budget approval to cover initial costs. Financial arrangements can
mitigate a facility’s funding constraints,? allowing additional energy
savings to be reaped.

Alternative finance arrangements can overcome the “initial cost”
obstacle, allowing firms to implement more EMPs. However, many
facility managers are either unaware or have difficulty understanding
the variety of financial arrangements available to them. Most facility
managers use simple payback analyses to evaluate projects, which do
not reveal the added value of after-tax benefits. Sometimes facility
managers do not implement an EMP because financial terminology
and contractual details intimidate them.5

To meet the growing demand, there has been a dramatic increase
in the number of finance companies specializing in EMPs. At a recent
energy management conference, finance companies represented the
most common exhibitor type. These financiers are introducing new

1
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payment arrangements to implement EMPs. Often, the financier’s in-
novation will satisfy the unique customer needs of a large facility. This
is a great service; however, most financiers are not attracted to small
facilities with EMPs requiring less than $100,000. Thus, many facility
managers remain unaware or confused about the common financial
arrangements that could help them implement EMPs.

The authors hope that by reading this book you will have new

opportunities open for you and be able to get more projects imple-
mented!
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the 1996 International Energy and Environmental Congress, Chapter 10, Association
of Energy Engineers.



Chapter 2
Financing Energy
Management Projects

Eric A. Woodroof, Ph.D., CEM, CEE, CLEP

INTRODUCTION

Financing can be a key success factor for projects. This chapter’s
purpose is to help facility managers understand and apply the finan-
cial arrangements available to them. Hopefully, this approach will
increase the implementation rate of good energy management projects,
which would have otherwise been cancelled or postponed due to lack
of funds.

Most facility managers agree that energy management projects
(EMPs) are good investments. Generally, EMPs reduce operational
costs, have a low risk/reward ratio, usually improve productivity,
and even have been shown to improve a firm’s stock price.! Despite
these benefits, many cost-effective EMPs are not implemented due
to financial constraints. A study of manufacturing facilities revealed
that first-cost and capital constraints represented over 35% of the
reasons cost-effective EMPs were not implemented.2 Often, the facil-
ity manager does not have enough cash to allocate funding or cannot
get budget approval to cover initial costs. Financial arrangements can
mitigate a facility’s funding constraints,? allowing additional energy
savings to be reaped.

Alternative finance arrangements can overcome the initial cost
obstacle, allowing firms to implement more EMPs. However, many
facility managers are either unaware or have difficulty understanding
the variety of financial arrangements available to them. Most facility
managers use simple payback analyses to evaluate projects, which do
not reveal the added value of after-tax benefits.* Sometimes facility
managers do not implement an EMP because financial terminology
and contractual details intimidate them.>
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To meet the growing demand, there has been a dramatic increase
in the number of finance companies specializing in EMPs. At a recent
energy management conference, finance companies represented the
most common exhibitor type. These financiers are introducing new
payment arrangements to implement EMPs. Often, the financier’s in-
novation will satisfy the unique customer needs of a large facility. This
is a great service; however, most financiers are not attracted to small
facilities with EMPs requiring less than $100,000. Thus, many facility
managers remain unaware or confused about the common financial
arrangements that could help them implement EMPs.

Numerous papers and government programs have been developed
to show facility managers how to use quantitative (economic) analysis
to evaluate financial arrangements.*56 Quantitative analysis includes com-
puting the simple payback, net present value (NPV), internal rate of return
(IRR), and life-cycle cost of a project with or without financing. Although
these books and programs show how to evaluate the economic aspects
of projects, they do not incorporate qualitative factors like strategic
company objectives, which can impact the financial arrangement selec-
tion. Without incorporating a facility manager’s qualitative objectives,
it is hard to select an arrangement that meets all of the facility’s needs.
A recent paper showed that qualitative objectives can be at least as
important as quantitative objectives.?

This chapter hopes to provide some valuable information that can
be used to overcome the previously mentioned issues. The chapter is
divided into several sections to accomplish three objectives. These sec-
tions will introduce the basic financial arrangements via a simple example
and define financial terminology. Each arrangement is explained in greater
detail while applied to a case study. The remaining sections show how
to match financial arrangements to different projects and facilities. For those
who need a more detailed description of rate of return analysis and
basic financial evaluations, refer to Appendix A.

FINANCIAL ARRANGEMENTS: A SIMPLE EXAMPLE

Consider a small company, “PizzaCo,” that makes frozen pizzas
and distributes them regionally. PizzaCo uses an old delivery truck that
breaks down frequently and is inefficient. Assume the old truck has no
salvage value and is fully depreciated. PizzaCo’s management would
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like to obtain a new and more efficient truck to reduce expenses and
improve reliability. However, they do not have the cash on hand to
purchase the truck. Thus, they consider their financing options.

Purchase the Truck with a Loan or Bond

Just like most car purchases, PizzaCo borrows money from a
lender (a bank) and agrees to a monthly re-payment plan. Figure 2-1
shows PizzaCo’s annual cash flows for a loan. The solid arrows rep-
resent the financing cash flows between PizzaCo and the bank. Each
year, PizzaCo makes payments on the principal, plus interest based
on the unpaid balance, until the balance owed is zero. The payments
are the negative cash flows. Thus, at time zero when PizzaCo borrows
the money, it receives a large sum of money from the bank, which is a
positive cash flow that will be used to purchase the truck.

The dashed arrows represent the truck purchase as well as savings
cash flows. Thus, at time zero, PizzaCo purchases the truck (a nega-
tive cash flow) with the money from the bank. Due to the new truck’s
greater efficiency, PizzaCo’s annual expenses are reduced, which is a
savings. The annual savings are the positive cash flows. The remaining
cash flow diagrams in this chapter utilize the same format.

PizzaCo could also purchase the truck by selling a bond. This
arrangement is similar to a loan, except investors (not a bank) give
PizzaCo a large sum of money (called the bond’s “par value”). Periodi-
cally, PizzaCo would pay the investors only the interest accumulated.
As Figure 2-2 shows, when the bond reaches maturity, PizzaCo returns
the par value to the investors. The equipment purchase and savings

Positive Cash Flows

annual savings
A

/\
loan A !
amount
0, 1 2 3 4 5 Time (years) -
purchase : loan payments
truck )
U

Negative Cash Flows

Figure 2-1. PizzaCo’s Cash Flows for a Loan.
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Positive Cash Flows

1 annual savings

od meme | A A A A A
“par value~ : i i

0} 1 2 3 4 5 Time (years)—
bond interest payments

purchase “par value*
truck v back to investors

Negative Cash Flows

Figure 2-2. PizzaCo’s Cash Flows for a Bond.

cash flows are the same as with the loan.

Sell Stock to Purchase the Truck

In this arrangement, PizzaCo sells its stock to raise money to
purchase the truck. In return, PizzaCo is expected to pay dividends
back to shareholders. Selling stock has a similar cash flow pattern as
a bond, with a few subtle differences. Instead of interest payments to
bondholders, PizzaCo would pay dividends to shareholders until some
future date when PizzaCo could buy the stock back. However, these
dividend payments are not mandatory, and if PizzaCo is experiencing
financial strain, it is not required to distribute dividends. On the other
hand, if PizzaCo’s profits increase, this wealth will be shared with the
new stockholders, because they now own a part of the company.

Rent the Truck

Just like renting a car, PizzaCo could rent a truck for an annual
fee. This would be equivalent to a “true lease” or “operating lease.”
The rental company (lessor) owns and maintains the truck for PizzaCo
(the lessee). PizzaCo pays the rental fees (lease payments), which are
considered tax-deductible business expenses.

Figure 2-3 shows that the lease payments (solid arrows) start as
soon as the equipment is leased (year zero) to account for lease pay-
ments paid in advance. Lease payments “in arrears” (starting at the end
of the first year) could also be arranged. However, the leasing company
may require a security deposit as collateral. Notice that the savings cash
flows are essentially the same as the previous arrangements, except
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Positive Cash Flows

mnua! savings

ANAAAA

OI I I BI I 5 Time (years) —

lease payments
Negative Cash Flows

Figure 2-3. PizzaCo’s Cash Flows for a True Lease.

there is no equipment purchase, which is a large negative cash flow at
year zero.

In a true lease, the contract period should be shorter than the
equipment’s useful life. The lease is cancelable because the truck can
be leased easily to someone else. At the end of the lease, PizzaCo
can either return the truck or renew the lease. In a separate transac-
tion, PizzaCo could also negotiate to buy the truck at the fair market
value.

If PizzaCo wanted to secure the option to buy the truck (for a
bargain price) at the end of the lease, then they would use a capital
lease. A capital lease can be structured like an installment loan, how-
ever ownership is not transferred until the end of the lease. The lessor
retains ownership as security in case the lessee (PizzaCo) defaults on
payments. Because the entire cost of the truck is eventually paid, the
lease payments are larger than the payments in a true lease, (assuming
similar lease periods). Figure 2-4 shows the cash flows for a capital
lease with advance payments and a bargain purchase option at the
end of year five.

There are some additional scenarios for lease arrangements. A
“vendor-financed” agreement is when the lessor (or lender) is the
equipment manufacturer. Alternatively, a third party could serve as
a financing source. With “third party financing,” a finance company
would purchase a new truck and lease it to PizzaCo. In either case,
there are two primary ways to repay the lessor:

1.  With a “fixed payment plan,” where payments are due whether



