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Energy Conservation:
Speaking The Language
Of Corporate Management

Ve know how fo save energy dollars. Here's
how fo present thase plans fo a financial manager
in terms he or she will understand and accept.

Frederic P. Harbwell, Senior Edifor

any mnovarve electrical projects,
which are intended to save signifi-
cantamounts of money, never get underway largely

because we don't ralk to financial managers in their

own language. These projects would be done more

aften than not §f they were presested o
Sncecicl fermes, We wrant vou to be famil-
arwith the viewpoinr of those whom vl
ultizmately ask o commar the resources o
undertake the progect, Just becansethe eco-
nganine bemefits of energy comservanon seem
so compelling to us doese't prean they are
V| l|"mrer.'r.r'.e|' R, Flere™s how toan:-
Iyze o provect and make vour case,

The imevalue of money

The key concept to remember is thar, o a
financial managzr, a dollsr saved towor-
renter iser't egenal 2o @ dodlar i band toudiry, A
dollar in kand today could be inveszed in
many differens ways, Furthermore, even
with relatively low inflasion, the value of a
dollar is eroding, For example, if inflation
runs abous 3%, roday’s dollar will only be
wirth abous 50¢ in 24 VEars,

To account for this realicy, there ane
stardard tools a financial manager uses o
Pt compenng progects on & bewel playing
field m rerms of added value o che firm
Desigming a job thar saves lots of money is
caly the first part of the job, Because of the
time vahee of money, we need to ask wwben
e frrofect il sape Bor mnch mroney.

Tou can projes energy oxpendinunes
mwre assurately than many ather costs,
which helps, There are plenty of highly
accurate nstruments that can measuse en-
ergy demand, and the fiem will bave e
utilicy billing records for the overall pic-
ture. Although the fumire cost of energy
will always be somewhat unknown, par-
ticulbarly with the impact of increasing the
inflation, the financial picoure will becleares
than launching a new product. Be careful
fo wse credible numbers; nothing will poi-
son the water more effectively than a his-
rory of overly optimistic projections.
Annual cash fow impoct B
You begin by looking ar the impact the
project has on the flow of moaey inoe e
ot of the firm. Inthe case of enengy conser-
vation, the impact i on avoided expense,
notincomergesived, Bemember, yoter fira-
fect s mo difterens than Leetcldne g s
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prodact, fingrcilly speaking, The finan-
cinl manager will look at a progosed prod-
pet Jaunch in rerms of how the new widger
should increase revenue. Sinoe cCOgy con-
servation lowers operating costs, it only
will make sense if those kowered costs, @
jiested for the tiane valie of mowey, bring a
comgrentble benedit,

I general, cash flow must becsnmated
ammzally and |:i|:','LI recl bor each year of the
project. In the case of encrgy conserea-
tiom, the Life of the project would be taken
oy b the life of the new equipmens re-
auired. For example, the life of an clec-
tronic billast might be taken as 10 pears.
The genezal procedure for fgering cash
Flow anspact in any year is as follows:

Adhd: Ay increases m siles of revemes
resulting from the project. In the case of
enerpy conscrvarion, this s nomally zero.

Add: Any reductions ineperating ex-
penses from the progect. This is where the
higest impact normally lies.

Suliracts Ay INCrenses i OPCrAtmg
pxpenses. This shonld be xeso.

Sabrget: Depreciation expense taken
that vear for new equiproent purchased
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Sy e insdlation costfora grovp of newodjuscble speed dives is $.50,000: You
scvingss b biing @ reduchion in enengy casts of $135,000 per yecr, and
e illiby wil give @1 $ 5000 rabate, The saful life of the-drives should ba ot least 10 years,
and the firm will be depracitog them cver a fve-pear pedod.

projec] e enengy

nig the arnual pesithe ash fow ko $9000.

Initia! cash oufflow: b5, 000
Lessz uifiley rebate: 15, 0K
Psdat cosh el Yeardl: 45000

Annva! cosh infloe
Incraasad sakss of revenue; 0
Rechiclions in cosncfing expensas: 123,000
Increcsss in opendling Sxpenies: 0
[epeecialion expense | S0, 0005 5] R
Pretox soving st 5,000
Tz [0 e
e Ircome; 000
Dapreciation: 000
Annucl coshinflow, first five yeors: $13.000

Alter tha bist five years, e pictume chonges due o fhe bl i, fior Som purpasas, e equip-
e i bully depraciohed. This means tat the kues go u $4000 [0, of 10,000, reduc:

for the project. Tn general, new equiprment
has a remaining value year afrer vear. This

is why the tax laws don'e allow the full
value 1o be deducted in the year a firm
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barys the equipment. In effect, the govern-
ment says that the firm hasn®t spent the
mansey; rather, it has only exchanged oae
aswet{cash ) foranather. Therefore, the firm
omly gets to deduct the amoun by whicl
the new cquipment declined in valae,
Toa preat extent, this s conrrived, The
government has historically manipulated
depreciation schedules msuit political con-
venience, Some assers don't significantly
decling in value and acally appreciace. In
aeher cases, there are allowanoes fior 100%

depreciation in the year purchased, .

Tre sy case, depreciation expense i thi
amount the firmwill be claiming on its tas
return and ot the depreciation that will
he carried in other record keeping thiat the
firm may do. For example, a firm may
depreciate couiprmeTit Gves K5 OWnN REsEsE-
mene of is working life, rather than the
amount prescribed for mx purposes. In

this analysis, however, we are using the
tax depreciation because we are lockingat |

the tax dspact (cost) of the proposed ex-

penditures for energy conservation. The
pesuilt is the fre-tax projct noome.

Selrtract: Theraxon the projectincome,
o in these cases, on the frcressd in income
resulring from the decrzzse in operating
cosre, The Anancial officer can tell you whar
the firm wses for an effecove tax rare (fed-
cral, stare, and bocal combined); 40% s
often usecl. The resule is the affer-tax
project INCEEri.

Add: The depreciation expense thathad

been subtraceed carlier. Obviovsly, no P

checl was written for depraciation, as ihis
i2 a coash floser aratysis: therefore, the de-
prociation goes back in ar this point.

The erd result iz the cash flow gener-
ated by yover profosed eRengy cORSERIAR:
rion frofect. You need to cakoulare this
aver the life of the equipment (see sidebar
“(Zash Flow Example,” on page 24).

Payback time

Wie often see energy CoNservation projects
described m terms of how many vears ic
will rakee for the savings oo egqual the invess-

ment. In the example in the fiese sidebar,
the payhack would be $45,000 divided by
§13,000 or 346 per year. Some firms st
pavback rargets for this kind of a project.
Assoarill see, payback analysiz vy short-
chanpe eNergy conseTLRioN Drojects
Allowahle payhack periods generally
run longer on projects with longer lives,
provided the overall cash flow is there, 1f
the firm is having cash flow difficalties,
however, it will often require faster
paybacks. Indeed, this is where many en-
cTEy-Raving initiativeastumble, A firm may
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WEIGHTED
oOF

AVERAGE COST
CAPITAL

{WACC)

Aotivm can maise Moy h':,rg;u ing o bank o bondholdersfand borrones ] thiz Moy, A ||
cain'sizk the publc it inits enferprize thiough he p-l.r{h:ﬁa of shares of sheck. Thadim .:
returns oot chits profits i the shorekaldes in the foem of dividends, based an markes can:
aidarations, sinceils sharehokdars hove ather ploces for their money aswell. #arry "Irrns-::l-::n |
bcth, Herg's 0 sample cakulalion Bosed on 7% nlerestimle 'an the corpamie bands, cnd |

realize the value bur be unable 1o raise the
moneyintemally regardless of the pavback.

Far this reascan, there are new financial
oppormunitics in the form of funds o fi-
NANCE SIETEY CONServaATIon IMprovemenEs.,
They, in effoct, make some of the money
on the energy conserved unril the projectis
paid off, with the firm gering o keep all
the savings thereafter. The mesult i a posi-
tive cach flow from the beginning.

Be careful with pavback analvsis, how-

benehi. It only looks at the cost of the
project, eed w0l 04 sellmrade frofitalalite
.‘:'l._l;.'til:l., mfu:n|:5 toy thee |.':I-::|.|1|.'|:-||.' i gk farst
siclebrar, the varnable speed deiees wall pe-
turn 13,000 per vear for the st Avevears,
ol SO0 for thoe 1neect five.

Suppose semmeone goes 1o the fnancaal
affreer with an alvermate progosal tospend
S45,000 cnn a propect that retoens $15,000
P Yeur andd Jeag a1 visebusl lafe oo Foar PRI,
for a sotal returm of S60,000. The tayiueck

FelIeraE fSJ,'i,[J[Jl:?'.:-:'._T_,I + RN 5 )
ST, As voucan see, the energy com
servatian project i far more profitable,

The rate of refurn

Look art the long term by ficst establishing
what the long-rerm value of money &= o
the firm, and then consider how a finan

I 3% refurn o the shorehaldars: cial manager brings furure events back o

; : i ; ~ presentoims, Knergy conssrvation prajects

aimm e 300,000 8% $21,000 spened mamey o incresse profits; it the same

Shoreholdar's equity: F00 000 @18% 126 000 money werg invested inocher ways, would
AT it earn more or less return?

et #1,000.000 147 000 Mest firms establish 3 mimimuam rame

Thawainhlad average cost of copitol = 3147000 = 31 202000 = 1472 of return based on their owm costofmoney,

If a progect doesn't maks enough of o rate

of recurn o offsct cthe costs of borrowing
money toundertake it itcannot be consid
ered, However, large firms also need to
return enough money to their sharshold-
ers over and above the cost of borrowing.
Thisnumber may befistorically bassd and
certainly won't be decided by elecirical
personnel, Mevertheless, this number wall
be crucial in judging capital projects,
Theminimum rateof retumn begins with
the weighted average cost of capiral
(WACCHseesidebar above left), Then this
number is increased based on the amount

CVECE, |.'|-'."-'."'|'|.Ii|‘.' i |gnu:ur-:-s :hu:usr: ]-::ng;—tr:rm
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af nisk asmocmted wath the pri |i-::-:.'r. I -:_:-‘r|'.-ur wr_:u’-dt;, |'a4_'|-.1.' rn{uﬂ .;lnn;|
tesspedl 1w the h-..']|1|-::-||:|g:.-' ¥ Ane sllm:_usring? e rhig point, alec
trooe ballasts have a relatively low nsk; some large-scale cogen
cricion imitiatives may have a gh risk, depending on the local
politieal sahility of the utlisy regulatory environment,

W will assnmie, For the rest of this amcle, thar the nsk associ
atid wath the varahble k]?ﬂ:!‘:! drive Presjec s 3 LA, re:-.sl_lHinu ma
reguired rate of remrn egual to 18%. This 15 also called che
fracrcle vate amad R enllenary froen feren b fiven don™t makeassumps
tons without checking with the appropriate finansial officers,

Nzi'prtsmlmhe
The WAy b i:n::-:_:-rpm:ln': the firme value of eV and hardle race
ity the fiananl tluulsl-:_:-n-ln.;km-j_-: PIOCESS 15 by nlsing rhem
cvaloate future performancs in terms of todav's dollars, The
fimananl officers do this by calculating the *Mes Present Valoe™
(NP of future carnings and expenses, Here’s how it works,
o tabulare the cash flow for each vear [refer back 1o the firs
siclebar]. Then discount the value of that cash flow back wo the
present. The discouns factor (see sidehar below) is the number
that, after compounding, would equal 31,00 after the prescobed
time interval, For example, look at the facoor for vear 3 (0.6086),
If you mvest $0.6086 ar 18%, ar the end of the first vear yon

{three }W.-n:, 2 fuster, |I.l wif the drrve farcgect

would have S0,6086 = 1,18 =380,7182; at the end of the second |

year you would have 5007182 = 1,18 =80,84735; and ar the end
the thire year vou would have S0084735 = 118 = 31,0000,

Mote the cotical factor of time in thiz analvsis, For example,
even though the cquipment outlives the tax deprociation period
and therefore the cash Aow declines over the second five vears,
the maxiveen berefit iz in the st five vears, where the dollars
are e paberhlp, A pl_'l:_:-j!_u,:l: with an NEV of less #han zern will
probably zo¢ be accepied becavse the firm has more producrive

pliaces o mvescits money, & project with an NPV greater thas
zer has a stroeg Mheliood of acceprance, but inevitably will be

MET PRESENT VALUE

CALCULATION
IF the: odjuskable speed drive project mtums $1.3,000 foe the first
five wears ond 35000 for the nest fve wears, whotis the curment
waaloe o hes Butures cash Bonws 2 The dlasived rote of ratum i 18%.
Year Cash Discount Discounted
Flawe Fenchor [1E3% Cosh Flenw
0 [$.4.5,000) 1.0000 {345 000
1 13000} [ERLE I FO1E
2 15 000 or182 Q337
3 13,000 L SDHG L2
4 b 3000 0.5158 6,705
5 13,0000 04371 5087
o QOG0 03704 3,334
b Q000 0.arag 2 B25
B 000 (L2&40 2,304
=] N ] 02255 2,030
1k 2 D00 0. 19141 1720
Bet PresentYoalus 5B OOF
These coloulations ore ledicus tecks I';'r_,r hored Bt Sreee are TNy
Cﬂi'rﬂ:x:r progyrams and financial caloulotors that da the job
quickhy.

Continved on pame 32
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Contitieed from page 29
cormpared with caher projects competing
for the Same scarce Pescunes.

ote that the NP on this proposal of
jaest rrpore than SR menns thareven with
Hhi ] Sﬂl:lfll.-l'-::-w'.‘rrl.u:l-:'&-laL|!||’.‘i:|L‘%.L:'|.||;.'|[i.l:'tu1.d-|'.l51:ﬁ:
the propect woald sl e worthw hile. Sup-
pes, forecample, the 55000 unlicy rebane
sidenly disappeared. That would sl
leave an MNPV of $3007, and again, the
provect woald snll be valid.

Yoo can we the same lI:I.'I"II:'I:iI'.|IJI:5- s}
compare fife cpele enss, the el enengy
costs over the life of competing alerma-
tives, Progect the energy costs into the bu-
ture, which weare parct of the casl dow
analysis vou had to do anweay, and then
|;||5|.'|:_:r.|:||‘rr|1::|1Lr||;:u'u:-a.ﬂL1. dollars. Afrer dis-
cusssan with your uslty [or in this eca ol
wheeling, potentinl competing wnlities as
well] use o projeched rare of ey cost
iflation for this analvsis, Sooee energy
cocles mpmedace these calculatsons for now
L'.:_r:lsrnlf:ril 101 SIEYILY.

Internal rate of reburn
The same methodology com be reversed,
with the futare cash Aows analyeed poan-
swer, at what percent would [ nesd vo -
vess |inthiscase) 345 00000 aroer tomiaks
thesame3 1 000 proficoverthe 10venrs,
in the same fime perinds? In other words,
at wharinterest rate woald the NP calen-
latson come ong zerod This s called the
Ieterral Reate of Betere (TRE. In this case,
the TR isjusr under 24945

The IR R can be directly compared wath
the hurdle race. This assumes, however,
tharall cash flows derived from the enerpy
savings are reinvested acthat rate of remurn
'|.'.'|'|i|:h.I if hig,hl n:-aﬂ:," i';m'l:“l-c:‘]:,r. S-rill, this s
an objective measure of the cate of return
for compering projects.

Conclusion

Energyconservarion inrtiames dovery well
in today’s sconomic envirepment purely
on their financeal mernits, You need to dis-
cuss them accordingly with the financial
officers whe make the decisions, The rels-
tive scarcity of commercial and industrial
oocupancics that are even somewhat maod-
e in terms of enerpy efficency shows
that the message isn't getting throwgh,  #



