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Editor's Note: In a recent research project, a panel of financiers and fa
cility managers de veloped a "top-ten" list of objectives that facilit y man
agers should consider when they plan the financial arrangements for an
ene rgy management project. The top-ten list includes economic and stra
tegic objectives.

Surprisingly, having a high economic benefit was not the main con
cern of the facility managers. They were at least equally concerned with
having positive cash flow projects, reducing risk and minimizing the im
pact on in-house resources.

This article describes a generalized "decision tree" which was devel
oped to guide facility managers to the best financial arrangements.

BACKGROUND ON FINANCING
ENERGY MANAGEMENT PROJECTS

Most facilit y managers would agree that energy management
projects (EMPs) are good investments. Generally, EMPs reduce op era
tional costs, have a low risk/reward ratio, usually improve productivity
and even ha ve been shown to improve a firm's stock price.' Despite these
benefits, many cost-effective EMPs are not implemented due to financial
constraints. Often, the facility manager does not have enough cash to allo
cate funding, or cannot get budget approval to cover initial cost s. Finan-
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cia l arrangeme nts can mitigate a facility 's funding const rain ts.
A prcuiou« article ill Ene rgy Eng inee ring explains some of the differences

betuvcn the basic fina ncial arrangemcnts.2 For readers who are unfamiliar with
financia! arrangements, it is recommended that yOll read this article.

Numerous papers and governmen t programs have been developed
to show facility managers how to use qu antitative (economic) analysis to
evalua te financial arra ngements.JA.5 QlIalltitative llI1t1lysis includes comput
ing the simple payback. nc! present mi lle (NPV), internal rate of return (J RR). or
[(fe-cyclecost (~fa project with or toithoutf illallcillg. Although these book s and
p rograms show how to eva lua te the econo mic aspect s of proj ect s, they do
not incorpo ra te qualitat ive fact or s like stra teg ic co m pan y objec tives ,
(which can impact the financial arra nge men t selection). Without inco rpo
rating a facilit y manager 's qu alitative objectives, it is hard to select an ar
ran gem ent that meets all of the facilit y's needs. The following sec tion lists
some cha rac teris tics that can impact the selection of financial a rr ange
ments.

WHICH FINANCIAL ARRANGEMENT IS BEST?

Th ere are at least three typ es of charac teris tics th at can infl ue nce
which fina ncial arrangemen t should be used for a particul ar EMP. These
incl ud e facility characteristics, project characteristics and financial ar
rangement characteristics. In th is section, quan tita tive cha rac teristics are
bul leted w ith th is symbol: S. The qua lita tive cha rac teris tics are bulleted

wi th thi s symbol: ©. Note that quatita tii»: characteristics aregellera lly "stra te
gic" awl arc not associated toitl:all exact dollarralue.

A few of the Facility Characteristics include:

© The lon g term plan s of facility. For example, is the facility trying to
focu s on core bu siness objectives and outsourcing othe r tasks, such
as EMPs?

I Win gcndcr, 1. and Woodro of, E.. ( 1( 97) " When Finns Publ icize Energy Man agement Proj ect s Thei r
Stock Prices Go Up: How High '!- As Much as 21.33% wi thin 150 Days of An Annou nce ment ." Stra
tegic Plann ingtor Energy and the Environment, Vol. 17( I ). PP. 38-5 1.
~ \\"ood roo f. E. and Turn er. W. ( 1998). "F inancial Arrangements for Energy Man agement Proj ect s.'
Ener g y Engin eering 95(3) pp . 23-71.)
' Pennsyl\'ania Energy Office. (1987) TIll' Pennsylvania Life Cycle Costing Ma nua l,
"United Sta tes Env ironmental Protection Age ncy (199-t). Projectk alc. Green Lights Progra m.
Washington DC
;Tellus Ins titut e. (1991» , P2/ Finance version 3.0 for Microsoft Excel Version 5. Boston MA .
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5 The facilit y's current financial condition. Credit ratings and ability to
obtain loans can determine whether certain financial arrangements
are feasible.

© The experience and technical capabilities of in-house personnel. Will
additional resources (personnel, consultants, technologies, e tc.) be
need ed to su ccessfully implement the project?

© The facility 's ability to obtain rebates from the government, utilities,
or othe r organizations. For example, there are Dept. of Energy subs i
dies available for DOE facilities .

S The facility's ability to obtain tax benefits. For example, go vernment
facilities can offer tax-exempt interest rates on bonds.

A few of the Project Characteristics include:

$ The project's economic benefits. Net Present Value, Internal Rate of
Return and Simple Payback.

© The project's complexity and overall risk. For example, a complex
proj ect that has never been done before has a different level of risk
than a standard lighting retrofit.

© The pr oject's alignment with the facility's long-term objectives . Will
thi s proj ect 's equipment be needed for long-term goals?

© Th e project' s cash flow schedule and the variance between cash
flow s. For example, there may be significan t differences in the ac
cep tability of a project based on when revenues are received.

A few of the Financial Arrangement Characteristics include:

S The econom ic benefit of a project using a particular financial ar
rangement. The Net Present Value and Internal Rate of Return can be
influenced by the financial arrangement selected.

© The impact on the corporate capital structure. For example, will ad
ditional debt be required to finance the project? Will additional li
abilities appear on the firm's balance sheet and impact the image of
the company to investors?
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© Th e fl exib ility of the financial arrangement. For example, can the fa

cility manager alt er the contract and payment terms in the event of
revenue sho rtfa ll or cha nges in operational hours?

TH E RESEARCH PROJECT

Th is section describes the recent research project to identify and pri

oritize objectives (and as sociated characteristics) that a facility manager
sho u ld co ns ide r when se lecting a financial arrangement for an EM P.
These ob jectives were used to dev elop a decision su p po rt sys tem (E
FUND) to help the facility manager identify the most appropriate finan
cial arran gement, ba sed on qualitative and quantitative in p u t.

Research Approach
Experts in the field were surveyed to develop a " to p-ten" list of ob

ject ives (quan ti tative and qualitative) that a facilit y manager sho u ld con
sider when se lecting a financial arrangem ent for an EMP. There were tw o
ca tegorie s of sun'ey pa rticip ants: a pan el of financiers and a gro up of facil
ity man ager s." Within the su rvey populat ion s, the average fac ility man
ager had over 15.7 years expe rience, while the average financial panelist
had over 13.6 years experience fina nc ing EMPs. Tabl e 1 shows the top ten
ob jectives.

Af ter the top-t en list of objec tives was dev eloped, there were essen
tia lly two su rvey pro cesses . Firs t, th e panel of financie rs d et ermined
which financ ia l arrangem ents best sa tisfied each of the top-ten object ives."
Thi« ,I'as thcjo undation (~f the E-FUND model. In the second su rvey process,
E-FUND was then app lied in four case stud ies, all of w hic h inv olv ed di s
cr eti on ary EMPs.8 The facility manager survey participants prioritized th e

"The term "facility manager" is used loosely, because man y part icipant s were "owners" who
~\"e re respo nsible for their facility's financia l per form ance.
' Although there are many d ifferent types of financia l arrangements, they we re ge ne ra lized
into the followi ng seven: "us ing cash," the " loan," the "bond," the "capita l lease," "selling
stock." the " true lease" and the "performance contract." Tlic authors acklloll'/cdge that there are
practically till infinite 1Il/lllba of "hybrid" fil/llll cial armngements , ll'hich colI/bille useful aspects 4
eacharrangvmcn! type,
"To lest the responsiveness of the E-FUND model, each case study was designed to favor a
pa rticu lar arrang ement. In a simp listic view, the types of financial arrangem en ts can be de
scribed as thr ee categories. "Host -manag ed " arr angement s are trad itional purchase ag ree
ments (loan s, bon ds, capital leases and using cas h), wh ere the host facility pur chases the

(Continued)
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Table 1. Top-ten List of Objectives

#

2

CUMULATIVE

LIST OF OBJECTIVES

To have a hi gh econo m ic.

benefit (High N e t Present

Va lue, or Short Pa yback

Period )

To re d uce th e h ost's

r isk b y usin g a g ua ra n teed

savings p e rfo rmance
co n trac t, w here th e h o st

makes n o in iti al inves tmen t,

a n d the p roj ect' s cos ts a re

" p a id from savings"

EXPLANATIONS/EXAMPLES

Facility m anag ers o fte n se lect p ro ject s with a
s hort Pa yback Pe rio d , or project s w ith a h igh

Net Present Va lue . Ti,e NPV ofm ch arrallge
mcni incorporatesall ouaniiuuiixjactor« , such as
thefinance rate assigned Ily the lender , the timing
and amount of the cash j7ows, as well as the
additional costs tadministratiuc, lIlailltellallce,
legal) requiredhy a certain EMP under a
particuiararrangcmen t . Th us, the N PV o f ea ch

a rr angemen t is th e cu m u la tive assessmen t o f

a ll quantitative objectives rel ating to in st all

ing the EM P in a p articular facility , u sing a
p a rt icula r fina ncia l a rrangemen t.

In th is case, a n Energy Se rv ice Company
in stalls a nd o pera tes the equ ip men t. T he
ESCO shares th e savings with th e h ost, w h ich

e ncou rages b oth p arties to ma ximize sav ings,

a n d lo ok o u t fo r each o ther. A g ua ra n teed

a mou n t o f savings (as offered by a p e r
formance co n trac t) ca n reduce the h os t' s ri sk

if th e EM P is technicall y or fin anci ally

cha lle ngi ng . "Paid from savings" contracts

(Contin ued)

eq ui pme nt and man ages the project. The seco nd ca tegor y is the "true lease." w hich is like il
rental ag reement. The final category is the " performance contract." wh ich is essentia lly an
ou tsourcing ilgreement.

For eac h cas e s tudy, th e sur vey particip ants we re provid ed a d esc ri p tion of th e
p roject , facilit y and finan cial cha racteristics. Below is il sa mple of some of the informatio n
abo ut each case study , w hich was provided to the survey pa rticipants.

Case A, was designed to favo r the "true lease." It was il sho rt-term project , and the
host' s managem ent d id not wa nt to increase liabilit y on the balance shee t.

Case B was designed to favor a "hos t-managed" arra ngement. It was a lon g-term
p ro ject , with in a facilit y th at had a strong mainten an ce sta ff and ma nagement wa nted to
manage the p roject.

Case C was designed to favo r the " performance contract." It was a lon g-term project
with in a go vern me nt facilit y that had no budget funds available, a wea k maint en an ce sta ff
and man agem ent wanted to outso urce the project.

Case 0 wa s designed to favor a " host-managed arrangeme nt." The project was iden
tical to the Case C project, but the facilit y had a capable mainten ance staff, fund s available
and ma nage me nt wanted to manage the project in terna lly.
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3 To minimize the imp act on
the maint enance and energy
management teams.

or
To compliment maintenance
goals and imp rove effective
ness.

To use a comprehensive,
"system-wide" appro ach to
maximize the repl aceme nt of
outdated equipment.

Strat egic Planning for Energ y and the Environ ment

ings" contracts require no up -front invest 
ment, allowing the host to preserve in-ho use
funds for other company purposes .

Based on the EMP's complexity and the
host' s in-house expertise, the host's
maintenance and energy man agement team s
may need to devote attention that sho uld be
focused elsewhere (i.e. implementing other
profit improvement measures). How ever, if
the financi al arrangement (such as a perfor
man ce contract) p rovides ma intenance and
technical serv ices or improves maintenance
effectivenes s, the in-hou se resources can fo
cus their attention on core business goa ls.

Performance Contracts can be "bundled" to
include other serv ices and projects, crea ting
a larger, more comprehensive package. This
is the opposite of "cream skimming." For ex
ample, a lighting retrofit ma y be "bund led"
with a ch iller retrofit to ob tai n ad d itio na l
"system-wide" benefits.

5 To have an "easy to und er- A simple agreement can "stand by itself" (no
stand" agreement that mini- matter wh o is interpreting it) and min im ize
mizes the impact on the host's the potential for litigation in the future .
adminis trative personnel. Complex contracts may require the host' s ad

ministrative personnel to devote a ttention
tha t sho u ld be focused on achieving cor e
business goals.

6

7

To minimize contractua l
restr aint s, so the facility
ma nager has grea ter flexibi
lity and control over the
p roject.

To protect the host's finan 
cial ima ge by using off
balance sheet fina ncing and

A performance contract can require the host
to operate a minimum number of hours per
year, thereby restricting the host's abilit y to
change operations and react to unforeseen
circumstances. In addition, contracts may re
str ict the facility manager's ab ility to specify
equipment, use specific vendor s or obta in
other preferences.

If available, "off-balance shee t" financing, as
with a True Lease (a rental agreement),
allows the host to use the equipment without
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9

avoid using collateral that
could be spared to support
future financing.

To structure an arrangement
such that annual savings are
always greater than annual
payments. Thus, the project
only has positive cash flows .

To secure fixed interest rate
financing for the length of
the project.
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purchasing it. This keeps project liabilities
off the balance sheet, allowing the host to
retain a stronger financial image.
Minimizing the amount of collateral (on Uni
form Commercial Code filings) improves the
host's ability to obtain future financing .

If the maximum payment is set equal to the
minimum savings estimate, the project
should have only positive cash flows
(provided the equipment will last long
enough to pay itself off). In the event of
unforeseen or periodic project expenses, an
agreement with adjustable pa yments can be
used to eliminate annual profit shortfalls. In
such a case, the agreement could be changed
so the host makes smaller payments for a
longer time period.

If possible, securing fixed interest rate
financing would reduce risk relating to
interest rate fluctuation . This can be helpful
when financing the construction and opera
tional phases of the project.

10 To be able to easily expand Certain arrangements permit either party to
the scope of the arrangement. suggest improvements that can be added

easily to the scope of work. Also in certain
financial arrangements, it is eas y to acquire
additional financing with minimal paper
work.

top-ten objectives within each case study'S unique characteristics.
Using a well-respected and sophisticated weighting system, (that

combined the responses from both survey participant groups) E-FUND
scored the ability of each financial arrangement to satisfy the facility 's
needs." The scores were normalized and indicated in percents. Thus, the
higher the percent, the better a financial arrangement scored in satisfying
the facility manager's needs.

"The Analytic Hierarchy Process, developed in the 1970s by Dr. Thomas Saaty is one of the
most well referenceddecision-making systems in the field.
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Results
Figure 1 shows E-FUND 's selection for each case study. The resu lts

indicate that the "performance con tract" and the " true lea se" received
higher than ave rage scores in most of the case studies.

- - --- - -- -- ------

ARRANGEMENT SELECTION BY CASE

I
-A-- Loan

I__Bond

DcB

-+- Cash (Ret.
Earnings)

-- - ---*.------1 I
__ Sell Stock

---_.---=---.- --- •
Capi tal
Lease

'---- - - - - - - ---,-- - - - - --- -' I __ True Lease

35.0%

30.0% -~----

w 25.0%
a:
0 20.0%o
(/)

~ 15.0%
0

10.0%

5.0% ----
0.0%

A

CAS ES
I
-+- Performan c

Contract
===~~

Figure 1. Arrangement Selection by Case Study.

Discussion
As ev ide n t from Figure 1, cer tain financ ial arrangeme nts were not

selected in an y of the cases . E-FUND did not select "selling stock" in an y
of the case studies. Th is result is likely because all panelists and facility
managers were un fam iliar and probably uncomfortable using that typ e of
arra ngement. In addition, none of the top-ten objective s were d irectly re
lated to selling stock. Desp ite these results, selling stock could still be ben
eficial for companies that can manage a project internally and can increa se
firm value by revising their capital structure.

The" using cash" arrangement was also not selected in an y of the
case studies becau se as a prerequisite for the E-FUND mod el, the projects
needed to be lar ge eno ugh to require financing.

Because E-FUND 's results var ied based on each case study's cha rac
ter ist ics, it is impo rtan t to understand the facility manager 's needs in ev
ery project. (You may need to adjus t E-FUND's top-t en objectives to corre
late with your facility 's needs).
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Research Conclusion
These results indicate that the "true lease" and the "performance

contract" ha ve the abilit y to satisfy more of the top-ten objectives than the
other financial arrangements. Another interesting observation was made
from the surv ey responses of the participants. Surprisingly, both partici
pant groups did not score objective #1 (the importance of having a high
economic benefit) as the primary need for facility managers. During the
fac ilit y manager survey , onl y 17.5% of the tim e did a facilit y manager
score objective #1 more important than an y oth er objective .

III addition, tohcn objective #1 was scored higtier, most facility lI /1l1 111gers
did 1I0t indicate that it wasoverwhelmillgly higher. The facility manager s were
at least equally concerne d with: having positive cash flow projects, red uc
ing risk, off-balance sheet financing an d minimizing the im pac t on in
hou se resources. These find ing s contradict traditional eng inee ring eco
nomi c theory, that having a high economic benefit is by far the most im
portant objective . Althou gh the exact reason for the participants' judg
ments is unknown, a few possible theories are presented below. Note: these
theories an' 1I0t //l utually exclusive.

TH EORY #1

If the se judgments are accurate and trul y represent the beliefs of fa
cility managers, then perh aps econo mic benefits are not as importan t as
other more stra tegic objectives. This would be a star tling fact if proven true.
Additional research could inuoloe a larger pool of facility //la llagers . Their re
sponses could be stratified by participant title (CFOs, facility 1I/111111gers , presi
dents, eic.) to determine U'differellt titlegroups have differellt opinions about the
iniponance of objectives. It would also be interes ting to determine the response
oariance based 011 facility type (goVer1l lllt.'lI t, private, eic.).

TH EORY #2

Alternatively, it could be that EMPs are not seen as typical pr ofit-en
hancing inves tments, which are eva luated based on their NPV, return on
in vestment or simple payback period . Perh ap s the facility manager 's per
spective is that EMPs are necessar y projects (like overhead expenses) that
sho uld be implemented wi th minimal effor t, investment and d ist raction
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from a compan y's core business goa ls.l" If facility managers desire to re
duce investment and attention towards EMPs, the " true lease" and "per
formance contract" may best satisfy the facility manager's need s because
these arrange ments usually offer maintenance agr eem ents and / or mini
mal inves tment and / or project management.

In I'SSl' ncl', the "true lease" and "perfonnance contract" t'mbody the basic
clements l1' outsourcing or sub-contracting. which appear to be most attractive to
jilCility Inlllll1gers at this time, These findings could ind ica te an ind ustry
mega-trend to ou tsource any non-care-rela ted business functi on .

INCORPORATING STRATEGIC ISSUES INTO
TH E FINANCIAL ARRANGEMENT SELECTION PROCESS

Becau se strategic issues can be importan t when selecting fina ncia l
arrangements, the facility manager should include them in the selection
process. The following que stions can help asse ss a faci lity ma nager 's
need s.
• Does the facility manager wan t to manage projects or outsource?
• Are net pos itive cash flows req uired?
• Will the equipment be needed for long-term needs?
• Is the facility government or private?
• If private, do es the facility manager want the project's asse ts on or

off the balanc e sheet?
• Will ope rations be changing ?

From the research experience, a Strategic Issues Financing Decision
Tree was developed to guide facili ty managers to the financial arrange
ment wh ich is mo st likely op timal. Figure 2 illus trates the decision tree,
,l'hich is /'y no menns a rule, but it embodies some general observations from
the research.

Working the tree from the top to bottom, the facility manager should
assess the projec t and facility characteris tics to decide whe ther it is strate
gic to manage the projec t or ou tso urce,

If o u tsourced, th e "performa nce con trac t" wo uld be the logica l

t''This is interesting since recent research has show n that stockholde rs cons ide r E,\ IPs as profit-en
han cing proje cts , and afte r such projects are announce d. a host facility's stock priee can inc rease ab
norm ally [See Footnote " I: Wingcnd cr and Woodroof: 1997J. Thus. additional rese arch cou ld prov ide
gre ate r insight on how E" IPs arc perceived, either as pro lit-enh ancing projects or as overhead ex
pcnscs, (o r other perspec tives) .
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Figure 2. Strategic Issues Financing Decision Tree.

choice.' ! If the facilit y manager wants to manage the project, the next step
(moving down the tree) is to evaluate whether the project's equipme n t
will be need ed for long or shor t-term purposes.

If sho rt-term, the "true lease " is logical. If it is a long-term pr oject , in
a go vernmen t facilit y, the "bond" is likely to be the best option.

If the facility is in the private sector, the facility manager sho uld de
cide wh eth er the pr oject should be on or off the balance sheet. An off-bal
an ce shee t preference would lead back to the " true lease."

If the facility manager wants the project's assets on the balance shee t,
the Net Present Valu e (or other economic benefit indicator) can help deter 
mine which "host-managed " arrangem ent (loan, capital lease or cash)
would be most lucrative.

li l t shou ld be noted that a performance contract could be structured using leases aile! bonds.
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CONCLUSION

Stra tegi c Planni ng for Energv and the Envirourneut

Th is research ide ntified some key issues to eva lua te wh en selecting a
fina ncia l arrangement for an EMP. As ind icated in the research conclusio n
section, it was surp rising that stra tegic objectives we re at least as im po r
tan t as economic objectives. Thus, it is clear that know ing the stra tegic
needs of the facility manager is critical to selecting the best arrangemen t.
From the case studies in this research , the " true lease" and "pe rformance
con trac t" best sat isfied the facility manager 's need s. These find ings could
indicate an industr y mega-trend to outsource an y non-core-related bu si
ness function.
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