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I. Intrecuction

Fany of you hare tocsy naove been resroncivle for inveetuente in new
1i-htieirht arrrecete facilities or in the expansion ol ealstinz plents. Some
of you are rorhiers consiucrin such investments rivht at this moment,

Anyona wino i.as ever buien faced with the task of investing cannot h-lp
be awers of tho tronendous number of altarnetive uscs ve have for our businoss
dollars, This fsct, ewi the fact that we want to jut our tu:-liness doliars to
the roet lucrativse use possible, make us vonmt to know, with som> accuracy and
confidence, the roturn we 1ill ;ot from ~ny invactrent +e mi ht mke.

ih:n ve are considering wn inv strent in procuction facilitics « say
for 1i-htveirht a,rrerate = we are irncediately in an extrenely cifficult area
of escromic praciction ard celeetion. Thr situalion is vory sirdloe to the
rolativaly simple problim of buyin; & car. 1 um gure thut alrost everyon: here
hae triad At onu iime or a-icther to yredict the costs of ouning end opsrating an
vutomotile., These who “have, know very well the cifficulty of coing :to « ospociale
ly uvhen you heve to try to predict aceicenis and treckdowns, Teke #nother exarples
most of you mcn have at cne time im.r ssted - 2,06 in a merrisge. liow many or you
etill talisve that two ¢ n live as cheaply es ons? Thosc two exsmplus contain
all of the clememts of preuietine the rrofitability of #n invistmont in new
production facilitice, You cun s:e from them, ana I am surc you know from your
oun .eqericnce, tict the task of praciciing operatin~ costs und protitaiility of
an investmint in new pro-uction fucilities cver, say 20 y:i:\rs » 18 & tromonuously
difficult cne.

To unalysc an inv.otmemt joseirtility it ie necovsury = or at lecst do-

ciralie = to know thrce thinrs: th: initial ccpital investasnt required, the
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costs of opceration over the life of the projoct, and the siles revenue over the
lifec of the project. Thco first cvo of these = the rredic:ion of capital invest-
ment and crercting costs for a rew plunt or plent earcasion - require a great
des) of speciclized technical krowledpe., To undertzle tuch a tack requires having
had experience in the desiyn, the jurchaving, the crectingz, and the cperating of
the type of plat esircd, DPecausc of this, engineerinr amd construction firms
such as The i4, i, Kelloz~ Corrany rave come to offer ecoronis stucdiee = or feasle
Lility stucics as they are csom:tizes called = to tha incusiries tloy serve,
‘

Thie merning, I would like to L:ke you through the proczss of moking an
econowic study to thow you vwhat is imvolved, what inlormation cain bs gainad from

them, and vhat use thoy mdight be for anyon: of you in thc future, I will illus-

trate my discussion with soms figures frem an ~conomic study covaring a tyrical

lightweipht agoregate plant and not necessarily a reul 1ife exrmple, These {igurcs

are not to be takcn literelly tut only represantative of the tyje of information

revoalod vy this tyre of study.

- IX. Feasirility Stvay for a Navw licoatwizet Agpporate Plant -

Copyentional . cthcg

Let's 2ssume that ore of ;ou has one to ¢n engdneerirg/construction
firmm vith thie problem: you :re contemplating roing into the lichtwoadghit
argregrte tusiness or tuilding & ncw plant in a now territory. ithor you are
not sure it vill be a rood invostment, or you went a rore defirite idea of the
profitability of the ventura for your own s:tisfaction and to help convince a
b nk thet it chould help you f{inence the yroject.

To mukc a re. listic study of your proposed projent, the ~nrineering firm
must Legin :ith certain data, Let's assune you have made a market study and have
decided on whut the c2pacity of ths plant vill be, the s2lling price and the

product re uirements,
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Lot's assume further that you have chosen a plant iite and hove selected a
raw materisl for processing. The vers tile enzirsering/construction firm
.mi{ht perform eny of these preliminery investications for you, but for this

discucsion lct's assums not!

Basically, thcre are three things you want to lLnou from the economic
atudj: the caritel investrent required to make the projzct successful, the
operating costs of the plant und zn analysis of the pirefitavility of the pro-
Jeet.

Mow, thos: of you vho op-rate lighwd ght apggregate plonts know atout
vhet it 111l cost you to run your rlant next yeur, becouse you mow what it
actually cost you last year, but ths =ngincaring/construction £irm has no
~rlint in this crecific place, processing this specific raw mat=irial, The
first thing then that the en-ineering/construction firm mus£ do is to croate
the éroposea plant. Aftcr all, we aran't mapicians or crystal ball pazers
80 we have to create the plant - but we only cfaate it on péper at very
minirum cost,

From tho laloratory rew ratorial evaluations and pilot tests, we de-
termins the prececs required to tranaform you shals or clay into lightweight
aggrégate. Usinz this information the en; .aeerirg/conciruction firm begins
to mke flow sheot which will thow all the processing ctepe emd idontify all
major items of cquipm.nt which will te involved., ~ach piece of equipment is
then sized to meet dosign capacity requirements. Utility recuiremonts such
as power or fuel consumption are noted,

Concurrently with the devsiopmont of the flow sheet, a plot plan is
prejared vhich fits tho equipnent of the flow sheet to the particulaf con-
ditions of your sitz., All attendamt non-proccssine facilities such as adni-

nistration tuiloings, truck or reil weipht scalce, and waste disposal eystems
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are also shcwn., Thie plot pi.n in no scnse reprcsents a final design of the
tlant. It coes r¢yresent, hovever, the planmdng staces of design which are
a necessary first step Lo any ccoromicul plant ucsign. This is a preliminary
layout which to a larre extent represents a determirnation of the feasibility
of the rrojcct from an cn‘;inec:'ir.t stardpeint . Often this plot plan will be
supplomonted vith datall drawirgs or zicvatiors to chow ary particularly
cormplicated egipmant arrargements., The rurrose thus {ar, is to create cn
paper a schamatic outline cof a plant which mcets all of your nceds end whish
could actually be wilt,

¥.e now wich to determine th» cost cf tuildirg this plant, and to de this
we sot up whet is called a classification of accounts, This is nothing mcre
thun a bookkecsping system ucad to organice the pricing of the plant, /t
this starc, Enrincering anc Frocurem.nt Cepartmonts obtein quotes Zrom eyuip=
ment vendors or use their tackloz of e:jerieace to detoriaine the cost of all
the souirment in ths plart. The Construction lepartment visits the site,
investigotos physical lind*ctions on construction, iearns the local construce
tion, learns the local constiuvction codee, anu checks the local laber market.
On the bacis of this infcrretion ¢nd the drawings already jropared, an es=-
timite is mrde of the cost of tulk matorials such as conerete, reinforcing
steel and rravol for roads. !lso cstimtas are made of the menhours, rental
equipment unc tools rejuired to tuild the rlant, lhen all of thie cata has
beon brought together, the cost or builuing the plant cen be detormined.

Plate 1 gives a swmrary of the cipital investisnt requircd for our exe
ample case of & 1000 T/U lishtwei~ht agcrerate plant. I have just descyibed
briefly how the cnrinzerine/eonstiuction firm you hypothetically hired to
make cn aconcmic study would derive the cost of dosocining, rurchesing, and

tuiliing your purposed plant,

.



This i8 represented vy the figure of $2,400,00C. This is not thc total

cost of your project lowever, beforc the planl Zs nesigned, several pre=

Mnmry investigations should te underteken. These include: core drilling

and querry evalvation, rew material tésting, a site survey, a soils inves-
timtion, and the wcoromic ctuay-ve ore discussing. After the rlant is

wilt and ana for Lha lire of tkz plarst, it is wire to have on hand a certain
nuter of syare parts cssential to smooth operation. These are mainly de=-
temined Ly the availcbility of such materials in the area vhere the plant
{gto be tuilt, Finally, there will te costs assoclated with what we caull
somiseioning the plant, Orerators have to be trained, and some time and
noney 18 spent achieving smooth oyeration of the new cquipment. The sum

totil of these items = :2,53C,0C0 & rcproserts th? initial capital invest-
ment in your project.,

In addition to this, a certain amount of vorking capital is required on
hend to taks up the slick in the first few ronthe of operation when erxpenses
nn shead of cash paymonts. This amourt of :30C,000, we assume will be re-
ovired at the ord of the project's econondc life.

The example shown is for a 1000 T/D lirhtweicht agiregate plunt ~ actu-
ally 4t haprens to be a rotary kiln pient, Here, totel capital investmemt
{s aradn 42,330,000, 1 would like to note here thet the Preclirdnary Inves=-
tigations = inciuding the econoric ctudy - amount to lees tien L% of the total
{mstment recuired, This small cmount provides the besis for the planning i
sta;e of the project ana actvally cortrols toth the initial am operating |
cwsts of the plant. It is truly the tail that wags the vog and should not

be neglected or scrimped on.
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Qur next roal i: to cetormine the operating ccstiz of the proposcd piant
skich tas now been creuted oh paper, With the planning of the plant largely
done, the experienced enrinzering/construction fim is well w0 its way to
knowing the cconomics of its cperation. The operailng; characterictics ars
first determined in physical cucntities cuch as tons of shale or clay per day,
manhours rer day, BIU's per dev, and kilowait hcure rer day. Using local cost
conditions, these are then convertec into dollar oferating costs, All cal=
culations ere norm-lly first made “or the plant orcrating at decign capacity,

Plate 2 gives o bre:i!evm ¢f the opurating costs for ouvr tyyical 1000
T/ glint, The first it:m - the scst ef querrying raw mcterials - is probably
the most difficult to cstim te - nu it o en coue by rule of thumb or experi-

" ence in operation. <Spoaking of exjcrience, it chould te kort in mind thet an
er.rineoring/construction firm has a 1cpth and breadth of aexyerionce in Flant
oreration that gees far bcyond the average operat!ng company. It, afterall,
rains cxperionce throu h its clients, its industry contacts, and its employecs
who have come from opcrating f irns, cqulpmont vendors or other en; ineering
firms,

Ueing flow sheet and plot plan, the plant is staffed with the hecessary
operaters and maintenznes crew, This data is usually developed with you, the
client, since you arc the one who will eventuelly run the plant, and provides
the tasis for the manhour estimste and labor cost of opsration,

Fuel costs for bloating the meturial eve determined from raw material
evaluations, rilot runs and the encincering/construction firm's exrorience -
often ‘ided by the cxpcrience of the equipnent vsndor thet supplies the kiln

or{rrate, Cther fuecl requiremants, such as heating facilities, are clso in-




cluded to cstimrte the tetal fucl cest,

Fower requirements ere eostavlishad on the tesis of dsta from the rlru
sheet, lluch of this informstion com:s from equimnment vendors who estimate .
the requirements of their products ana will often =o tuny ered by cur amgorie
ence in working with these people,

Fiscellaneous suprlizs are minor items cvch as greass, ¢il, end peso= ﬂ
line, and arc usually estimnted ity rule~of-tnmmb and e.yecieace. lefloce=
mant rarts afe a mejor cost item uml arc also estimited by eqerience with
the tyro of equipment in the proposad plemt cided by 2dvise from the equipe
ment vendor,

These costs represcrt the variable ccsts of the rla:t - the costs which
theoretically are proportional to tae cmeunt of vproduct zuce in cach year,
In this cas¢ we see they amount to over 707 of the yeur's amwel costs if
the plant is run at full desim capecity,

The fixed costs - those ro® aspandent on the level of production = are
next established. Sules, eunervieion and overhced are yenerslly determined
hy'the client, Depreocietion is here ustermined by Lhe initial investment
of 02,53C,0C0 epre.d over a 20 yoar period ~ the assumed 1ife of the plint =
on a siraight line basis., Local taies are principally property ta..cs de-
tormined by the local auvtihorities,

tumming up the fi:ed and voriasble costs, we have the totsl operating
costs for a year's production at dasicn capacity, and we can calculate the
production coste rer ton of aggregate. This fizure - hore 3.94 per tone
will determine the mininmum sellirs price you must have to break aven.,

The en-inecring/construction firm cen put these firurcs to ancther use

busides determining overall operating ¢osts,




When you, s npcrators, eileulete your costs st the erd of your fisc=zl year,
there is very little you cun wo to 2lfect the tolal cost of opcrot.ions, Fere,
howvever, the enpinecerinz/censtruction firm has the advantage that ycu plant is
not built yet and asrces ¢f rPi_h cost can be spotted ot cournctud,

For example, the plant we see nerc ie very low in lubor costs due o a
hirh cegree of instrumentation and control end high in fuel coste due to lack
of hesat recuperaticn ¢quirmnt, Shovlu tae vlent co desirs, the .nginecrince/
construction firm cin recuce operating cosio Ly putiting 4in this heut recupera=
tion equipment if tne extra ccpi%al is avzilablo or 14 ean recuce the capital
investment il the recuiied emount of e.riiel 48 not avriletle arg higher op-
erating cost.s can te parnitted,

On rarer your plunt has ncv cen tuilt and is now orerating at decdyn
¢ racity - and you sre selling tiwt czuacity, You row : ich o imo: how ood
an investm:ont you have made « th~t 15, vhat is \ho jrofitaiility of your in~-
vactmont ,

One of the sim;list cnvi mest convend.onel msthods of uvalvating profitae
/bi.lity is bascd on thc agsumption thet ell yeers of plant opcration are idon=
| tical from a ssles, cost and yrrofit stomipoint,

Pl:te 3 illustrates this methud for cur typicel 2000 7/l prlant, ie have
assumerd that your market cnalysis saia thot you can sell yowr cgrrep:te for
§6,50 a ton. I picked thic figure Lec2uso it ie the neerest round number to
the national avorage f.o.b. selling prieo for rotary «iln plonts by a survey
I wade - though it is about 25¢ hi-her then the cintor grate plant average by
the sams survey, From this sclling prrics 8 gioss eales is calculated, a gross
profit, incom taxee, zzd a ret progit. Nezcly dividicg grees rrofit and net
profit by the capital investment gives annual returns cn your invastment before

and after taxes,

T

:
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The annuel return lesor? Savee of 234 should ba ccrjarad to the inter .ot rote
on your savings account, toud int.rect or stock cividend, Our typical p.int
shows a very favoratle return and mirht ts worth tho rielk invelvid in deve-
loping: a8 new market ir & nou territory.

Normally, you would rr efor not to put duvm all your own carh for a
project tuch as this, sincc you can borrou n.onc;? at a much lower interest
rate than you are carning. Cace 2 acsures you vorrcw half of the capital
investnont regvired, and profite are caicuiatcd after inter:st psymente are
deducted as esjences, [eturn on youar inv stod vcapital - your couity -
almost doubies anu it will te pood business to borrow if you can, I would
renind you at this yoint thet cn: of thc purposes vou ar3 heving this
economic study made ty an cngineuring/construction firm is so that you can
apiroach a lending institution for cinarcing. Tris is corxonrly doue,

There are othor incicaticne basides raturn on investm:nt thzt ere
commonly uscd to cvaluate plunt Znvost:ente, T.o of these are shown on Plate
L, The jaytack or rayout poricd is uscd ue an indication of how iong your
initial capit:l investrent is in a risk situation. At the end of this
perind enough cash will have Leen earncd by your rrojzct to return your
initicl capital invastmernt and no profit, Not profit and deprcei-tion are
both acgounting weys of paying youre.lf oback for your invustrent so these
aro added together for & typical yeor of plant operation. Dividing this
figure into your initial Invietaunt [ ‘ves a figure ¢f just under 5 yecars
before you will iave all of your mon2y tack from this project.

Up to now we have ascumed that your rlant has opcruted at design ca-
pacity and thet all product was sold, Naturally, this will not aiweye be

true and you want to know how bad things can get befcre you btecin to lose

mn&y.
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This i8 a measuré of the safuty factor in the proj:ct ;f:ains’:. the vi- wmulzon -
sales, |
The operating levcl vhere there are zero profits and zero losses is

called the t‘;reak-e\'cn roint. For our t.ypical plert 1ci's ascume that - vhat
we earlic.r called fixed costs remain fixed for 4he Year regardless of the
level of production - and to ve conservetive lci's elso assume that none of
the laborers are fired or laiu off in slack pericds so thet the labor cost is
also a fixed 'cc-st. 'fhis éives us §455,000 par vear cf fixcd coat and §2.57
per ton of variable costs proporiional to the level o? preducticn. We also
assume that a’l of the agzrezato produccd in a yecar 18 so.d. On this basis
simple algebraic calculations shew tha* Jour plant nead only produce at 359
of design capacity to break even. /ny hi her level of sales wiI1 rzke a pro=
fit - and God forbid, any lower lcvel of saies will prcduce losces., s &
safety factor the situation hero is excelen® cue to the lovy level of overe
heads or fixed costs, A
II1X. Discounted Cash Flow Mithod of ~=ccaorie Tvalustion

| The econcmic aralysis to this point has been cuite redimeitary, A8 1
said, it is really not realistic to assume thet all years of t:o econemic
life of the plant will be identieccl, In addition, wa hLave nct taken savantage
of the time value of money. I think it is obvious that monsy returnad to you
several years from nocw. This is because neney returred to you now can be re-
invested to ecrn more intcrest cr prolits., For this rcascn it is more rcalis-
tic to incdude some concideratiorn of. the tim> value of money in analyzing the
returns from your investment.

First of all, what do we mecan ty tho returns from your invastmant? If




you invest in new auipment you will have to mke 2n initial cash investmont

and you willibeur contiznsl césh operuting coste arg taxes. st the sume tliue,
you vill be recciving cash jayments from sales, The money you are returned,
vith which to pay off your inw.a:tm;:nt and mnke profits, is the diffircice te=
tween the incoming cash and the outroing cash, Tnis ciffercnce we ccll the
cash fiow, /s we normally set up owr accounting records for tax purposes,
there is usually one non~ccsh item included in tho cocet of scles, This is
deprociation, Hence, in order to fimi the cash fiow inte the tusinces each
yea:r it is nocessary to add the deyzociation to the net profit., Plate §
shows the Jusi.fication fer thie,

Let's now take a more realistic ;icture of the lifctime of our project
than the iypical disign capacity yeer we nave studied up to now, Plate 6
shows an assuncd sales curve over the ecoromic lifetime of th2 plant, In the
first year of starte-up it is assumcd that only about 1/2 of rlant capacity
is produced ard sold, The following year about 1/2 and then atout 3/4, A
level of 9C% or better is held for 11 ysars and then I have mece it drop off
to make the picture very consorvative,

What we would like to dc now is evaluatz our investment under this scuew
what pessiristic picture of plant cconomic 1ifs, Preferatly, we would like
some Lype of index number like retwurn on totel investrent that will te com-
parablz to figrues reprcserting roturns from other pocsible investments,

The question is how to do this vhen we have a variety c¢f cnnual incomes and
& constantly changing outstanding invzetment, To complicate the situation
morc, you vill rrobacly went to depreciate the plemt ¢nicker than its estimated

economic life and by soire more advantageous mcthod such as sum of the digits,
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The only typicil numhers 1.ft tc celeulate protitit iy swem to b ratsov
rross everages over the life of the rroject, and thzse dc not take into ac-
count thz time value of morncy we discussed earlier,

Fortunat:ly for toth engincering firms and inv.stcrs, btankeors have long
b:en faced vith this same problem when ~valuatinz mortguges, To the banker a
mortrare is exectly like your investient in preduction feciiitics in than an
initinl Investremt is made end a scries of cask fiows is sub vp Lhat pays back
the principle with interest ovsr a periad of years. Each yzar 2 payrent is
made that pays off part of the principle and pori of the imtercsi. on the out-
sti.nding balarce due. < method nes teen zevised to calculite the true rate
of return on such en irregular flew of c:ss': whic!i takes inte account the time
value of moncy, This rate of return, bazcd on the cash ficw, is called the
interest rate of return. Unfortunately, while not being complex al;coraically,
finding the interest rate of rcturn involves ¢ trial anu crror solution in-
volving much tedicus calculation. For thic rcason a computer is often used
to make these calculations,

Let's return to the example on Flate € ihere we have sot up whet might
be a realtivcly reclistic situation, Our previous calculation of profitability
which fz2ve us a return of 15.9% aftor taxss have teen besed only on the 100%
years and so we mirht expcct that the snles pettern shown will -reatly reduce
the attractiveness of the iuvestment,

Plate 7 is a2 rrintout cheel from cur computer vhich makcs the interest
rate of return calcualticns for this case. The recond co’umn is the inrut of

the [roduction/salcs cata from Plute 6, Years =1 and =2 regresent reriods uee

fore plant start-up., Column 3 shows that the s21ling price rer ton is again
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essumed to be $6.5C. Th: computer caiculates the salcs income ir c-iwn P
The costs of sales is given to the corputer in coluun 5 calculatad as pre-
viously for levels belew cesign capacity, That is, labor und overheads are
assumed and othor costs jrorortional to the saies volunc, The corputer now
calculates the gross income in coiumn 6, Column 7 is input data representing
the investnents you make in this rrojcet. In the first ysar {2} you cpend
$1C0,000 for preliminery investigntions as we discussed earlier. The next
year (-&) you spend $2,4C0,000 for design, procurement and construction of
the plant, No yroduction or sales arc achicved this yoar tut $1€0,C00 of
| overheads such &s sales eipenses, ex:cutive salariecs, ctc, are incurred as
shown in column 5. Now the plant is conrissiored cnd in the first vear of
oreration the start-up costs, spare rarts and vorking cepitel are invested,
However, only 1/3 of plant capacity is achieved, Ther: a~e no durtlier ine
vestments and sales rroceed as showm rreviously in Plate 6, l.e have decided
that the economic and physical life of ths Flant will be 2C years, tut for
Lax purposes lct us assume you want to vrite off the plant in 12 yoaars by
the sum of the di‘its method, The computer makss these calculatione and then
computes the income tax, net income, cash flow, cash balance = the curmulative
sum o “he cash flows = the project return, and the. investment balancs, Of

primary importance to you are the intarest rate of return end the payout time

which are also calculated, The interest rate of raturn, which again rcpresents

the true return on your investment over the 1ife of tha [rojuct the same way
the interest on a mort.rage docs, is about 14%, Froviously, we had calculated
about 16% by the donventional method assuming sales and production et 1008 of

desipn capacity. This shows the trer.andous importance of tuking into account
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the time value of meryw .hich here Las offss* a eizoable aiffer-nce in reles
tronds: constant 1003 vs. the patiern chosen for this 2xample, “The payvat
timo - the time reauired to get back your investment - is, hewever, inereased
to 6.8 ycars,

To make more clecr the di;;tinction betweon Lhe two mothods of amalysis
I have presented = the rate of retwrn on eriglacl invesirant and the rate of
return by discount :d cash flow = let us look at Plate 8. Hcre are eramples
of threc differert invest.n;ents, all with identical initial investments, all
with identical initial inwvestarnts tut diffcrent cesh fiows. Projlect A gets
its returne carly, Project 0 has uniferm rotirne and Project C pets its re-
turns late in the projest life., 7The &ve. egc annucl cash fows are iden-
tical and the average net increcascs ire ths eame. Horeo, the retirns as
calculated by the first method I uscd to amadyse the 5000 7,V lime olant
are th: same, The truc rete of retwm, however, = the rate ¢f return by
discountad cash flow - vary widely. /1l caczzs chow a highor rate of retwurn
than by the conventional mcihod, Also, we sca that tha sooner the rcturns
are gained tne hisher the rate of roturn is. This ic the 2ffzct of the time
velue of monay,

fo much for ciscounted cach flow. It is not nec>ssary fer the average
businessman or investor to know hov to m ke tac tedicue computations to cale
culate intercst rate of rcturn; however, it is essential thet the well-in-
formed investor be awars of its exis‘ance and the fact *rat most othep

forms of amalysis can Le cxtremcly mislerding.

IV. Coneclusion = Teorcuig Stndiac are a Vrivabls Sqarvice Provided brr
&padnesring dirme

khat I have tried to show today is not how to raike an cconomie
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analysis, tut. thaf, there amalysce ar: availible frem enpineering/constrmice
tion firms like The M, %, Kollog Company. I hava also tried to shiow th i
there are different methods qf making these economic analyses from a vory
simple, unsorhisticated mcthod commonly used to & nc.er method which. has
been accerted and used by banks 'Aand large corporations. This nawer metiiod
represenis a truer evaluation of any prolect you might be intcrested in,

I have tried to impress upon you also, thet theee studies recuire a
great deal of specialized talent and experience that cnly «ngineering/
construction firms have, Each cf you could perform any of the incividual
tacks involved in a feasitd)ity study; however, only firms thut are staffed
for engincering, procurcment, and c.astrnveticn ars in a rositicn to make
these studies quickly and economicelly, Firms like ourc have tns necessary
staff and ability to make these ecounnnie feasilility studive, wo offer

this vory valuable sorivee to you and you are encouraged to taka edvantage
of it,




UYPICAL CPITAL INWWHSTIGGHT FOR A

2000 7/D LuA PLiNT

Prulininary Investi potions
Desicn, Procurement and Construction

8pare Parts
Plamt Start-up and Ti:iaing of Operators

Vorking Cepital

Total Cash Fequirements

$ 100,000
2,400,000
6,000

$2, 530,000

¢2,830,000

3.9
95.0
0.2

100%




Yariakle fects o §xa
Raw Meterial $155,000
Labour 60,C00
Fuel 352,000
Power 204,000
Miscollaneous Supplics 20,000
Roplacemeni, Farts 233,000
$926,000
Elxad Cocta
Sales, Supervision, Overhoad $176,000
Depreciation 127,000
Local Taxes —d 8900
$375,000

TIRAGT, PR TTD SOETS 22 2900 T/D Liip DIATE.

$42 £ of Tatal
$0,47 1.9
G2k 6,1
1.07 27.2
0.62 15.8
00% :-:5
La13 _-A]
$2.,81 TS
w"’ U.&
0,38 9.6
Ladd ¥
.13 28,6%
3.9 1008
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TAPICAL ;CONCIIC KYALUATZON OF 8 2000 T/D IvA FLANT

Dumrary of Feopomic Lata

Capital Investment ¢2,530,000

Total Operating Costs/Yr, £1,301,C00 = $3,94/T
Y at L Pw 4 4 |

Aeseumed Selling Price:  £6,50/T
Case 1: Assuming no borrowed capital

FTad 84

Gross Salcsa $5,.50/T . $2,140,000 $6,50

Oroos Profit ...  ° £39,000 2,5

Less 52f Cornmcraia Taxcs 30,000 hadd

Net Trofit ¢ 403,000 $1.23
Annual Return on Investmont tefors Ta:est 33.2%
Apnual Return on Invasiment after Taxces 15.94

Casc 2: Assuming 502 Borrowed Capital Investmemt at 6%:

Interest | : - $ 76,000 $0.23
Oroes Profit | - 763,000 . 2,33
Less 52% 296,009 ~hadl
Net Profit  $367,000 .13
Annual Return on Equity tefore Taxes: 60.4%

Annual Return on iquity after Taxst 29,03



@20 Plate 4

JAPICAL rCOYOIC SVALUAT
Coatinu

P_A 1000 T/D 1b4 PLT

ed

Aseuming No Borroved Capitals
Net Frofit $403,0%0
+ depreciation el s 200
Cash Plow £530,000
Paybeck Period = 2,530,000 = 4.8 years
$3C,000

Galsulation o2 keapi-fvon Pulnt
Let X be the munber of tens of product produscd and sold per year,

Oroas Sales = ¢,50 X

Variable Costs = (2,57 X  {excluding laber)
Pixed Costs = $455,C00 (incluuing labar')

Gross Profit = 6,50 X = 2,57 X = 455,000 = 3,93 x « 455,000
Net Profit = i33/3.93 X « 455,000/= 1,89 X - 21.8,000
Break-Even Point: X = 218,009 = 115,00C:7/¥z,

3,89

115,200 = 35% of total plsnt capacity
330,000




2= Plate §
L LQ% A 20C0 2/0 LuA BLANT

Croes Sales 62,140,000 (cash)
Cost of Cales

Raw Mutorial $155,000 (cash)

Labor 80,020 {(cash)

Noel 352,000 (cash)

Power 204,00C (cash)

Miscellaneous Supyuiiee 20,000 (cash)

Replacemcnt Parts 115,000 (cash)

S8ales, Supervirion, (vurheed 176,000 (cash)

Depraciation 127,60C (non-cash)

Local Taxcs edRaQ (cash) £l.300.000
Oross Profit $ 839,000

Foderal Incoms Taxas ¢ 436,000 {cash)
Net Profit $ 403,000

Net Profit + Deprocietion = Cash Flow
$403,C00 + 127,000 = £530,000
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