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I ntroduction

As operating budgets continue to be strained in businesses and ingtitutions al across Canada, increasing
emphasisis being placed on decreasing costsin dl areas. Each dollar which is saved from these aress,
represents an extra dollar which can be put towards services or increased productivity.

For too long, energy costs have been considered a fixed cost about which the facility manager can do
litle. Energy management cods have, traditiondly, not been evauated in a smilar mamer as most
common other expenditures have been evauated (according to cost effectiveness and return on
investment). Because of this, many good opportunities have been missed.

Cdculating three smple ratios, for five or ten years of cost data, will revead how energy costs have cut
into funds that hitorically have been used for other purposes. For example, the annual energy costs can
be expressed as a percentage of:

1. the total operating budget,
2. plant operations and maintenance expenditures, and
3. gross operating revenues.

It is important to redlize that these same ratios are routinely calculated for labour codts, input costs and
virtudly every other cogt associated with a commercid, indudtrid, or inditutiona faecility. This
information will form the bass for decisons about which areas and programs are no longer cost
effective. By identifying the trend of energy costs, management can understand the savings opportunities
and be more willing to devote time and resources to a comprehensve energy management program.

It is not necessary that the facility manager be helpless when it comes to controlling energy costs. Many
new technologica developments mean that the same energy function can be performed with a Sgnificant
reduction in energy consumption.

These technological improvements can be so effective in reducing energy consumption that the wise
facility manager will begin to congder them as investment opportunities. Unfortunately, very often a
facility is restricted from incorporating these innovations because of financid redrictions. With energy
management, however, thisisless of a problem than it gppears. This Guide will discuss various options
that can alow afacility manager to obtain energy efficient equipment through appropriate financing. Itis
feasble that the cost and the financing charges can be paid out of the savings. For more information on
how to evauate energy management investments, refer to SECDA’s A Guide to the Selection of
Energy Efficient Technologies.

This guide provides information on:

Undergtanding energy management financing.
The barriers associated with financing energy management
How various types of energy management financing work.
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What is Energy Management Financing?

Energy costs consume a large sum of money every year in commercid buildings, inditutions, and other
facilities. If the total amount of energy consumed could be reduced, then money would be saved. In
other words, finding ways to save energy isjus like finding money.

Typicdly, money has to be spent in order to find ways to make money. When this is done in business
or financia markets, it is caled an investment. Saving money through energy conservetion is based on
the same principle. Energy conservation measures, therefore, can be regarded as investments.

Financing dlows the organization to move outsde of its capitd budget and implement energy
conservation measures without paying the full costs dl at once. Instead, payments are Spread over a
period of time. The objective of energy efficiency financing is to structure the payments such thet they
are less than the actud energy savings. In thisway, the reduction in the energy hill provides the financia
resources to pay back the financing. This means that the energy savings can be used to finance the
improvements. The immediate effect on cash flows s postive.

By making an invesment in energy conserveion, the baance sheet of the organization is being
restructured.  In the short term, the energy liabilities are being split into two categories. (1) energy
expenses and (2) costs associated with energy conservation. However, in the long term, only the
energy expenses remain after the energy conservation costs have been eiminated through periodic
payments. The result is a lower totd energy liability, a stronger baance sheet, and a hedthier
organization.

It is aso important to understand the difference between energy efficiency investments and conventiond
invesments. Energy efficiency invesments do not generate revenue but rather generate cost avoidance.
Therefore, as energy prices increase, totd energy costs may il rise or smply be held congtant. To
caculate savings (costs avoided), the amount which would have been spent if no improvements were
made must be determined and not what is actudly being spent.



Barriersto I nvesting in Energy Management

Three main bariers exig which prevent organizations from investing in energy efficiency measures.
Theeae

Initid cogtstoo high.
Risks and uncertainties too gredt.
Reluctance to incur new debt.

1. Initial Costs

The firdt barrier which often redtricts fadilities from investing in energy management is thet initial costs
are considered to be too high. Thefacility officers believe that the capital costs required to participate
in an energy management program will create too large of afinancia burden.

All activities within a facility (incuding invetment opportunities) compete for limited resources.
However, energy management opportunities are often not consdered as a legitimate investment option.
The energy budget is treated as afixed cost instead of as an investment opportunity. Even though energy
conservation measures offer attractive returns on investment, they are often deferred in the interest of
other priorities or put a the bottom of the priority list.

It is imperative that any organization’s financid officers begin to understand that with proper financing,
the initid costs of most energy conservation measures will not necessarily add to the further strain on the
financid resources. This issue will be addresses in greater detail as the various financing options are
explained.

2. Risks

The second barrier that often prevents a facility of embarking on an energy management program is that
the risks and uncertainties are considered to be too high. Inredity, the more sgnificant question is
are the risks and uncertainties of energy management any greater than the risks and uncertainties of the
status quo or any other investment.

Any investment which offers areturn cannot be without risk. In energy conservation programs, the risks
areasfollows

1. Thedollar value of energy savingsis uncertain as (a) energy prices and (b) weather conditions
are uncontrollable.

It mus firs be remembered that energy prices and weether variations will affect the company
whether investments are made in energy conservation or not.



a. The generd trend is for the price of energy to rise. While there have been margina reductions in
some commodities, in generd most andysts suggest that risng prices are to be the trend. Risng
energy prices will have a gregter negative effect on the company if energy conservation is not
undertaken. Consequently, the risk of increasing energy prices, can be viewed as a positive reason
for invesment in energy conservation.

b. Varying weether conditions need to be viewed as short term variaions within a long term trend.
There can be consderable variation from one year to the next but the overdl picture is for weather
patterns to remain relaively sable for the life of the facility.

Consequently, varying weather patterns cannot be considered a risk when the lifetime of the facility
and the lifetimes of the equipment are consdered. The wegther changes are not an argument for or
agang energy conservation. The more significant issue for weether is what is the type of climate in
the location of the facility. The harsher the climate (heating or cooling) the more sgnificant will be
any savings produced by energy conservation measures.

2. The performance of installed equipment may vary if use of facility changes.

Each facility manager must assess the effects that facility use will have on the proposed energy
conservation measures.  For instance, if t is known that a fadllity or portion of a facility will be
closed-down or the use of the facility will be changed, then there would be certain technicd
improvements that may not be feasble to ingall. But if a energy conservation measure will pay for
itself before the facility is closed (or changed) and there is a reasonable expected return on the
Investment, then it isawise investment to go ahead with the project.

The risk of the change of the use of a facility should not deter a facility manager from considering
energy conversation improvements.

3. Energy savings may vary depending on maintenance and operator attention.

It is very true that poor or improper maintenance practices and incorrect operation of equipment will
have an adverse effect on the energy performance of facility equipment, but the negative effects are
often reduced with efficient equipment.

Very often the addition of new, efficient equipment can serve as incentive for gaff to improve their
maintenance regimes.  Plus, with the purchase of some equipment, training may be included. Thus,
the addition of energy efficient equipment will give staff and opportunity to learn proper operating
procedures.

So it is true that energy savings will vary as maintenance practices vary, but the negative effects of
those poor practices can be reduced if not diminated by the ingtdlation of energy efficient equipmen.



4. Actual savings may be difficult to measure if not monitored properly.

It is very true that in some cases, actua savings are difficult to measure. It is possible that the cost of
implementing an extensive monitoring program could absorb dl the accrued savings from the energy
efficient equipment. So what is afacility manager to do to ensure that the new equipment is actudly

saving energy?

This is not a new problem. A facility manager faces this performance question with al equipment
indaled in the facility. Does the piece of equipment perform as intended? This question does not
serve as atota impediment for other equipment, why should it for energy efficient equipment?

In most cases, fully commercidized equipment thet is rated as energy efficient has had extensve
testing and use to ensure its viahility. In lighting, for instance, dl the possible fixture combinations
(lamp, balagt, reflector, controls) have detailed specifications that dlow the designer and facility
operator to know the energy consumption before and after retrofitting. These vaues will ensure
(within asmdl percentage) the actud energy and demand savings.

Other equipment may not be quite as sraight forward as lighting, but the principles are the same. The
biggest issue for the facility manager is the ensure that the piece of equipment to be inddled is
correctly specified for the intended purpose. Far too often, “efficient” equipment is incorrectly
specified and/or ingtdled. In those cases, the “efficient” could operate less effectively than the piece
that it isreplacing.

3. New Debt

The third barrier that often prevents facilities from investing in energy efficient products, the negetive
finandd effects of incurring new debt. With continuing uncertainty in the financid markets and the
political arena, many organizations are reluctant to incur new debt even if the returns on investment are
high. This is indeed a serious consderation for many companies and can certainly be a tremendous
obstacle. Fortunately, this is not an insurmountable obstacle. There are financing options that can
reduce the burden to the organization.

The remainder of this Guide will present various options that answer this issue directly. When energy
savings are used to re-pay financing, contracts can be arranged that alow for the company to not face a
negative cash flow.

From the preceding discussion about barriers to energy management investments, it is clear that an
energy management program can be used to creatively overcome many of the traditiond obstacles to
investments. It isaso clear that many of the traditional concerns about energy management and energy
efficient products are not as serious as originaly thought.



Financing Methods

While the sources of finances are many, there are essentidly four different ways to finance energy
management. Each type of financing has its advantages and disadvantages. The most appropriate
method of financing will depend upon the specific characteridics of the facility. Cash flow
congderations, return on investment criteria, technicd gaff availability, and severd other variables must
be consdered in making the choice of the most gppropriate financing method. The chosen methodology
istypicdly identified early in the energy management program decison making process.

The management syle (interndly managed or externaly managed) and the financing methodology will
have sgnificant effects on many other decisons in the process. It is for this reason, that the financing
method be chosen early and that the choice play amgor role in the deployment of the program.

The four types of financing include:

1. Internd Reinvestment of Savings. (SAf financing)

2. Capita Pool or Revolving Fund. (Internd Bank)

3. Third Party Financing. (Supplier or Financid Ingtitution)

4. Energy Service Company. (ESCo)
As with any range of invesment options, an organization may choose how much risk it wants to assume
in the course of achieving efficiency. Under the firdt three financing dterndives, the facility assumes most

of the risk. Under the last option, the risks are trandferred to private business firms. Shifting risk to
private firms will lower returns for an organization, but it may be attractive (or the only way) for some

fadlity manegers.

All options must be consdered and evduated in order for the facility manager or the energy
managemen specidis to determine which method is best for the individud facility. Each of these four
financing methods will be discussed in greater detail in the following sections.



Option 1: Internal Reinvestment of Savings - Self-Financing

This method dof investing in energy efficiency measures is commonly referred to as self-financing. Low
cost or no cost energy conservation measures are initiated and the savings which accrue over a period
of time (a year or more) are then reinvested into more capital ntensve measures. For example, by
amply removing lights in overlit areas in year one, the savings which would accumulate over the year
could be used to purchase new badlasts in year two. Sdf-financing is a continua process where year
after year savings become grester dlowing for more and more capitd invetment into energy
conservation..

Sdf-financing is typicdly done when the audit has identified thet initid savings can be achieved through
or low-cost replacements or operationa changes and the organization is unable to access capitd funds,
ather interndly or from an outdde agent. Sdf financing works best when energy costs are a budget item
and accumulated savings can be "banked" (internaly) and used later for more capitd intensve projects.

When embarking on a self-financed program, it is important to plan at least three years of the program
in advance. While it is not necessary to adhere drictly to this plan, it dlows for a more effective
implementation srategy. Without an energy management plan, there is a tendency to do smple, short-
term measures that could effectively eiminate some more effective but more costlly messures later. This
results in lost opportunities to save energy. For further information about this subject see the SECDA
publictions A Guide to the Selection of Energy Efficient Technologies and the Combining
Efficient Lighting Technologies Information Sheet.

Figure 1 shows an example cash flow of a sdf financing energy management program. At the beginning
of the program (year one) severd low-cost and no-cost measures are undertaken in the facility. These
measure could include extensve ddamping and severa operationa adjusments such as manud
temperature set-back. The key feature of this gpplication is that the facility is not required to make any
extensve cgpita purchases. The mgor issue a this stage is dlocating facility dteff to the energy
management projects.

The reduced energy codts that were achieved in the first year are “banked” and used to make capita
expenditures in year two. For instance, set back thermodtats, T8 fluorescent tubes, eectronic balasts,
etc. In year two, savings now accumulate from the second year measures as well as the first year
measures. Thus, going into year three, alarger bank of fundsis available for year three retrofits.

This process continues throughout the life of the program. Figure 1 shows the amount of energy savings
in one year equaling the capita expenditures of the following year. A faality will usudly be limited to
spending the banked savings from the previous year. For large purchases, some of each year’s savings
should be set aside until the required amount is accumulated.

In this example, the tota retrofit was worth $22,000 but this was extended over seven years. Energy
costs are assumed to increase linearly each year a 3%.



SELF FINANCING
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Figure 1 - Cash How of the Sdf Financing Method

The doped line drawn near the top of each column indicates what the energy costs woud have been if
no efficient measures had been implemented and not capita expenditures were made. The top portion
of each column indicates the energy savings that were achieved from the previous year’ s retrofit. 1t must
be remembered that these savings are accumulating for each year's retrofits.  So in year 5, dl the
previous four year's savings are dso achieved. Thus, the savings and the amount that is available for
reinvestment gets larger every year.

The sdf-financed method does not attain the savings as quickly as other methods because the energy
efficient technologies are not dl ingaled a the beginning of the program. By ddaying the ingalation of
equipment for severd years, the energy savings are dso ddayed. But it does have the advantage of
dlowing the facility to learn and grow with the development of new technologies.

Advantages of Self-Financing:

Rddively easy to implement / arrange.

When successful, numbers exist to convert non-believers.

Capitd acquigtions of new high efficient technology may be consdered after 1 - 2 years of
program.

Costs of these new technologies may be lower in the future,

Unaffected by interest rate fluctuations.



Disadvantages of Self-Financing:

Could result in lost opportunities to conserve energy.
Human behaviour difficult to control / change

Technology improvements delayed and therefore energy savings (and reduced operating budgets)
are ddlayed.

Reduction in operating budget does not occur until the end of the program if al savings are re-
invested into the program. Some facilities will decided to extend the program and with hold a
portion of the savings to have an immediate affect on the operating budget.

Program is sdf-managed: projects must be identified, sdected, implemented and monitored
internaly (no externa expertise)

Key Success Factors:

Initid actions taken must require little or no capitd expenditures.
Sufficient savings must be created or engineered o the facility can develop it's own bank.

Budget must be mantaned so as to cdculae energy savings and accumulate savings for
renvestment.

Option 2: Capital Pool or Revolving Fund - Internal Bank

The interna bank method is amilar to the concept of sdf financing. However, instead of having to
accumulate money in the “bark” through energy savings, a revolving fund is created and avallable
immediately within the organization to fund energy conservaion initiatives.

For example, an organization may sat aside $100,000 or more to be used for financing energy
conservation projects. Thisis an excdlent financid decison if the energy efficiency invesment yidds a
higher rate of return than what the funds were previoudy earning.

Figure 2 shows the typicd cash flow of the Internd Bank financing method. 1t is assumed that energy
cogsincrease linearly and that dl energy efficient measures are implemented at the start of the project.
The revolving fund is repaid from the energy savings. In this example, the totd retrofit project was
worth $22,000. The energy management team agreed to repay the internal bank at 10.25 % interest
over the seven years of the project. The yearly payments were caculated at $4225.

Advantages of I nternal Banks:

No lost opportunities.
Chesgpest source of financing. (No risk premiums)



Easy to identify the rate of return on investment.
Disadvantages of Internal Banks:

Using capitd reserve which may need to be utilized e sawhere.
Opportunity cost of not investing the money esewhere (if apotentia high return becomes available

Program is sdf-managed: projects must be identified, sdected, implemented and monitored
interndly (no externa expertise)

INTERNAL BANK FINANCING
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Figure 2 - Cash Flow of Internd Bank Financing Method
Key Success Factors:

Sufficient funds must be deposited into the revolving fund.
Rate of return on projects must compensate for increased level of risk.
Projects must be closdy monitored to accurately reflect energy savings and caculate rate of return.



Option 3: Third Party Financing

Third party financing is an established, familiar mechanism that can be used to fund dl types of energy
efficiency projects. Typica sources of third party financing can include banks, trust companies, credit
unions and other private financing companies. Leasng equipment from suppliers or energy efficient
products is dso a form of third-party financing. It is important to recognize differences between the
financing agents as interest rates can vary draméticaly.

The objective with aloan or lease is to Structure the loan or |ease payments so that they are less than or
equd to the annual savings.

All sources of third party financing will ultimately base their rates upon the organization's ahility to repay.

As areault, the third party method has higher rates and shorter terms and may therefore not be the best
option for mgor projects. However, usng third party financing on smal, 2-4 year payback projects
(e.g. lighting retrofits) may represent a good financid decison. In this way, projects can be funded as
they are identified instead of postponing their implementation for packaging with a larger financing
project.

Advantages

Conserves capitd (requires no money down).
Preserves established credit.
Hexibility to "tallor" repayments.

Income tax considerations as the interest or lease payment can be expensed.
Disadvantages

Increases codt of financing.

Decreases project ROI.

Program is sdf-managed: each measure must be identified, selected, implemented and monitored
interndly.

Key Success Factors:

Financing agent must provide flexible repayment terms.
Interest rates must be compstitive.
Projects must be closdy monitored to accurately determine energy savings.

Figure 3 shows the typicd cash flow of the Third Party financing method. It is assumed that energy
costs increase linearly and that al energy efficient measures are implemented at the start of the project.



With the right contract, the Third Party (Ioan or lease) can be repaid from the energy savings. Typicdly,
the interest rates that are paid to third- party financiers will be higher than those used in the Internd Bank
method. The immediate return to the facility will be less than in the interna bank method but it must be
recognized that with reduction in return, the facility is purchasing the capitd from the third party and
preserving its own capitd.

THIRD PARTY FINANCING
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Figure 3 - Cash Flow of Third Party Financing Method

Option 4: Enerqy Performance Contracting

The savings available from large energy conservation projects are so great, private businesses which
remove most or dl of the bariers to energy management, are now active in asssing facilities to
undertake an energy management program. These busnesses are known as Energy Service
Companies.

For many facilities, a very attractive financing method is to use an Energy Service Company (ESCo).
The ESCo and the facility agree to a contract which establishes the energy performance for the facility.
Unlike the previous three options, the risk is born by the ESCo who guarantees the savings from which
they are paid. Trandfer of the risk, however, means higher financing charges.



Energy Service Companies are turnkey contractors who accept total responsibility for analyss, design,
condruction, commissioning, performance monitoring and operator training. ESCos are repaid for their
costs out of the savings resulting from the project. Energy service agreements usudly cover the
engineering design, procurement and ingalation of equipment and monitoring of an energy management
retrofit sysem. There are over eighty energy service companies currently operating in Canada.

To veify the profitability of a potentid invetment, the ESCo must independently evauate energy
efficiency improvements. Frequently the company acts as project manager and takes the lead rolein the
identification and design of efficiency projects. Or a company may evauate and then finance a project
dready identified by the facility. Performance contracts can be made flexible and responsive to both the
fadlity’s and the ESCo’s particular requirements. A successful contract will be one that al parties
participate in developing.

An ESCo will conduct a prdiminary study to identify a client's energy savings potentia. It will then

make its preliminary proposa. The ESCo will be seeking agreement to move to the second stege:

performing athorough engineering analysis to develop a complete set of recommendations for improving
energy efficiency. To move to this second stage, the ESCo will require the user to agree to pay for the
energy study, athough not necessarily to enter the fina contract.

Once the study is made and the projects are identified, a Single project or a set of projects are selected
for execution and a contract is drawn. The company will ingal, monitor, and maintain the specified
equipment until the end of the contract period, at which time the building owner will take ownership of
the equipment in the manner described in the contract.

The performance contract must address severd key issues. There are typicaly Sx aspects involved in
the ESCo approach:

1. Identification of inefficient energy usage (audit).
2. Condruction and commissioning.

3. Changing the system design.

4. Operating procedure revisons.

5. Effective maintenance and repair procedures.
6. Proof of savings.

There are three generic types of energy service agreements.
1. Firgt Out - the ESCo retains 100% of the energy savings until it is paid out.

2. Shared Savings - the ESCo and the energy user each receive afixed percentage or dollar vaue of the
energy savings over the life of the agreement.



3. Chauffage (guaranteed benefits) - the energy user pays the ESCo afee equd to its energy bills before
the project less an agreed upon discount of five to ten percent and the ESCo pays the users energy
bills.

One of the most attractive features of atypica ESCo project is that no up-front costs are incurred by
the client energy user. Up-front capitd is provided by the ESCo (ether through their own capita or
financed arranged @pita) and the cost of the capital is spread out over the length of the contract
through the service payments.

With the right arrangements, the ESCo assumes many of the risks of the success of the ingdlation. The
client is only required to pay a percentage of what it saves. If no savings are redized, no payment is
due.

Figure 4 shows the typica cash flow of the ESCo (Energy Performance Contracting) financing method.

It is assumed that energy costs increase linearly and that dl energy efficient measures are implemented
at the start of the project. The ESCo isrepaid from the energy savings. Interest rates are higher than in
the other methods and there are usualy additiona administrative costs. This method takes the longest to
reduce the energy budget for the investing company. If this figure is compared to the figures of the
previous financing methodologies, it is clear that usng an ESCo will reduce the energy codts of this
company only a smdl amount in the firs few years. But this compary is*“buying” some very important
benefits for the additiond costs including the transfer of risk to the ESCo.



ENERGY SERVICE COMPANY FINANCING
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Figure 4 - Cash Flow of Energy Service Company Financing Method
Advantages

Energy retrofit at virtualy no up-front cost.

Externd technica assessment

No down payments.

Simplified accounting.

Energy service contract may guarantee savings (i.e. reduced risk for the facility).

Disadvantages

Highest cost source of financing.
Sacrificed some energy savings to ESCo.

Some loss of control over project.

Key Success Factors:




ESCo must be reputable.
Project must be of adequate size to warrant involvement of ESCo.
Role of ESCo must be wdl understood by energy user.



Summary

Energy Management financing alows a business or inditution to move outsde of its capita budget and
implement energy conservation measures without paying the full cods a the beginning of the project.
Instead, payments are oread over a period of time. The objective of energy efficiency financing isto
dructure the payments (principal and interest) such that they are less than or equd to the actud energy
savings.  In this way, the reduction in the energy bill provides the financid resources to finance the
project. This means that the energy savings are used to finance the improvements. The immediate
effect on cash flowsis pogtive.

The traditional barriers to energy management (initid costs too high, risks and uncertainties are too
great, and the reluctance to incur new debt) can dl be overcome through severd financing methods.

The Internd Reinvestment of Savings means that no financing is required. 1t will take longer to establish
ggnificant energy savings, but it can dl be done in-house. An Internal Bank alows the organization to
make sgnificant investment returns through energy management without the need to externdly finance
the efficient measures. Third-party Financing (loans and leases) can be used effectively if the repayment
plan does not exceed the annua energy savings. For many companies, Energy Performance
Contracting is becoming the preferred method because it does not require in-house energy management
expertise and dl risk can be transferred tot he ESCo. With the energy performance method, immediate
returns might be exchanged for the ESCo management.

Further information about energy management programs are available in other SECDA publications.
SECDA has a st of technicd information sheets about efficient lighting, efficient motors, and energy
management in generd. Aswell, there are severa other guides related to the subject. A Guide to the
Section of Energy Efficient Technologies explains the criteria used to evauate and compare the
best energy management investments. A Guide to Setting Up an Energy Management Program
outlines the steps involved in a comprehensive and extensive program of energy management. A Guide
to Monitoring and Evaluation of Energy Management in Commercial and Institutional Facilities
describes the necessary components to ensure that an energy management program has produced the
appropriate results.



