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V msuﬁm hng on prepared as a background paper for this workshep
by UNIDO Consul tant, Dr, B. Prasad, of the Industrial Development Dank
of India, The aim is to present faotual information regarding Different
Nethods of Investment Appreisal as a basis for discussion of this sudbject
by participants, The views and opinions expressed in t.is paper are based
.on the Consul tant's original study and do not neceasarily reflect the
views of the Secretariat of UNIDO, This document has been reproduced
without formal editing,
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A Comparative Study of the different

ﬂetﬁggs of I1rvesiment Appraisal, with

Special reference to the Discounted
Cash Flow

.Introductiom

PFinancial appraisal of projects is an important part
of resources allocation. In any country - and more so in a developing
eronom;, resources are limited and in order to put them to efficient
use some kind of control or screening becomes neceansary to determine
whether or not certain projects shall be undert: ken; and if alternatives
are available which ones shall be chosen., In deciding priorities,
financial return or profitability of the projects will no doubt play a vcr,f
important role, but other factors like national requirements, forcign
exchange earnings, choice of technology, availability of specglised
know-how, interrelationship with other sectors, skill formation etc,.,
will also have to be weighed, To ascertain the relative financial returns
on industrial investments, various methods of appraisal are in use,
but the most recent one is the Discounted Cash Flow (DeCoFu)e It is
olaimed that, apart from its theoretical superiority, the technique
of D.C.F. has altered the emphasis of investment policy, not only of
industrial buginess uaita‘ but also of economy as a whole, However, it should

be emphasised that, for the economic betterment of any country, what is

basically important is not the evaluation techrique adopted but the pres ence

¥

of abundant sound investment opportunities, from which to make the choice,

A aystem of selection of mvutmnts, however perfect in 1tcclf, can be

of little use if adequate mvntntat opportunities are not wailabie., That is,

if the oircumstances in the sconomy are capable of affording only poor

1mst¢ut opporiunities, even the best method of selection will lead tom
: Mt:. This important rmt step of ensuring the best possible investment
_ alternatives is largely a Governsentsl task, involving tie crestion of

an lhom that is conducive to the generation and development of

imaginative and sbundly conceived investment possibilities.
- ) .
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: A;termtgve Techniques of Investment Agmig 1

Granting that an adequate supply of investment alternatives
is available, the next step i3 to determine the up&td cash
flow patterns of the different projects, Evaluation of future
oash flows which are associated with the different projects ia
possible only ifuthe cost of capital is known, Leaving aside
the rick factors, thie cost of capital is, in offect; the exchange
rate bthoon preunt'aml future sums of money, Agsuming the relevant
oash-flow patterns - outflow and inflow = in regard to alternative
Proposals are known, the next task is to coordinate them in some

meaningful way, whioh will help in soreening, ranking and selecting

_ Projecis rationally. To meet this technical problem, various methods of

invoestment appraissl have been developed and it is proposed to study
them in this note in some deteil,

The wethods of investment appraisal may ‘be divided iate
WO main categories:

I, Treditional or Comventionel Nethods, whioh inoludedi-

(s) Rate of Return;

(b) Payback Period (Recoupmeni Period )s

(o) Necessity - Postporability; and

(d) Annual Return on baptttl Employed
'IXe Mieoounting Methods, which inciude =

(s) Annua) Capital Charges

(v) Discounted Cash Plow ; and

(0) Wet Present Value ‘




Y. ZTraditionnl Methods :

Although conventionnl mothods normally include
only the four types mentioned abovoe, these have many
. variants and each variant may load to difforent results,
For instance, i.nvesfznan’aalor o2sh cutflovs are - |
~variously measured in torms of gross or nrot fixed
assets, m*j; or without gross or net working capital
and occasiondlly toking into oonsidoration things like
future reinvesimont requirements and break-up or
torninnl Vracovery values. Receipts or czsh inflows
are moasured in t,-:ima of profits before or after taxes )
mﬁm? adjusted to aocount for deprociation and
other non-cash charges, and with othur costs h;\lly or
$norementally allocated, If diffec-ent depariments of
& particular industrial u:ixit used difforont variants
of thes oonventional methods, anpreising and ranking
of the various projoots would be meaninglesse Uf oourse,
the Campany's execuiives could spccify any one method,
®e8e, Oarning beiorc depreciation but after taxes, amd
Shet would substantially solve the problem of differing
oaloulations of the relevant ocash-flows, DBut ovon ¢hem,
the treditioral mothods would lead to inocuvrrect renking
of the projects, sinoe their application is sudject
% the following two major defocts 1 . |
~ (4) fwiitioml methods do not take sufficient
sogrisaner. of the difforonces in the expected
esooncaie lives of various pxojects, O twe
projects effering equal rates of returnm,
an Lwestor would naturally like to invest
4n tho one with a longsr lsase of life,
although it 4a 2ot essy to decide whether
. tswuhguumw;m
‘Jeejost with & 15 por ceut Teturn a0 apinet
8 whomwmar wrojent lavine & 10 ver eon .
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weturn, The time factor is a very'important consideration,
and this has to be accounted for suitably,
(ii) Traditional methods show incorrect x:a.nking- of projects
in situstions where investments (éash outflows) and/or
receipts (cash inflows) are spread out unevenly over the
iem. " Having outlined the limitatio’ns of the traditional
methods generally, we may now proceed to discuss these
methods indivﬁi??ally_.m o :
() Rate of Return Method -
| The rate of return on capital il; definec ag the ratio of
profit to capital, This method has many variants, but 'the important .
oneg are as listed below: | ‘ |
(s) Average gross annual income, before depreciation,
expressed as a percentage of investments in'fixadf
assets, The formula for calculatixﬁg' this percentage
iss

Total gross income before depreciation =

o, of years life x initial invesimeni

Average gross annual income for n years per rupee of
initial investment, ' |
(v) Average m annual income, after depreciation, expressed as
- & pexentage of investments in fixed assets, including initial
development and research expenditure., The formula for
" oaloulating the percentage is: '
!ﬂu net inoome, i.e., Cash Proceeds

.
o of years life x initial investment

Averege net annual indome for n years per rupes of initial
investment 3 . '
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(o) Average net annual income after

depreciatibh, expressed as per—
centage of one-half of investment,
The formula for calculating the

percentage is:

Total net income, i.e., Cash Proceeds
. : less depreciation -
No. of years life x half initial
investment

Average net annual income for n years
per rupse of average investiment in
* fixed assets over n years,

(ﬂ) Average net annual income, after
depieoiation, expregssed as a percentage
of the total of average working capital
together with one-half cf initial
investment on fixed asseis, The formual
for calculating the percentage ie:

Total net income, i.e., Cash Proceeds

. less depreciation -

No. of years life x (average working
. ' « capital + half initial investment)

Averege net annual income for n years

per rupee of average investment cover
c. n years in both fixed and net current

‘ . e assets,

£

Profit can either be gross or net of taxg
wut 14 l;.li desirable to take it after tax as
e general aim of inrcaincnt is to maximise income
after tax, Profits after tax can be either intial
Profits or averags profits. Since average .profits
4 e ,;‘Dkl'tnto:aeeoﬁgt slsg the profits of later years -

- itrqu be better to take into account only average
' ,mm &mm;, mm could be total investment




the capital expenditure, or it may as well include

associated outlays currently written up as expenses.
""" The most mrious drawbacks of the rate of return
method are as under:
(1) It fails to tuke into acoount the uneven nature
of the actual year-ioyear earnings as compared to the
over-all rate of return, This limitetion arises |
y because urder this method projects with the
same capital cost, life and éver-all profitability
would be ranked equally, whereas in fact the earnings
may be spread out differently over the period. This will
be clear from the following illustration:
‘ Let us consider three projects A, B and C,
each having a total oapital cost of Rs, 1000, a total
life of 5 years and. residual value of asseis as zero,
Assuming straight-line method of depreciation of
Re, 200 a year and tax at the rate of 50

per cent caarged .c profits after depreciation in each

oase, the details of earning will be as under:

(In rupees)
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8ince all the projects 'have the same
total gross eernings over the period, their

average gross earnings are also the.same, As

the rete of return method is based on average

profits, it would rank the three projacts

oqually, This would mean & 10 per cent roturn on -
investment (Rs,100/Rs,1000) or a 20 per cent ‘
raturn on 'average' (half) capital (Rn.‘lOO/RiJOO)I.A
l!jidontly. the three investments cannot be

ranked as equally attractivo, though their total

earnings are the same, However, as project C's
earnings arise earlier than A's and B's, and A's

earhings arise earlier than B's,C is preferable to

Aand B, and A is preferable to B, The

projects would, therefore, correctly rank as

Ok and B, In ranking projects, regard must be

had for the earlier sarnings because the amount

represonting differences in annual earnings can

b mintully mplbyod elsewhere during the life=
times of the projects,

If we examine the figures of the net profite
(1.0 profits after tax), the position is no -
better and the projecis - with Rs. 500 as net
profits in eac. oase - would again be incorrectly ‘
renked as equally attractive. It will be seen that the

_ thres projects have different profit trends, vis,, A showe

constant profits, while B and C have rising and falling
profit: trends respectively. Here also, the set result is
the saas « O's net profits arise sarlier toaan A's and
‘)'o; and A'e mt profits earlier than B's,

ﬁ“ﬂmmhhmt the gestation
- or prewproduction pericd between the commence
Bent of & project sad the time when it begine




~

- 10 - '
to produce an incous, The rate of roturm, as - -

peon in tho example of the three projects,
would have remainod unchangsd even if ths
projoots had taken two ysors to cccmence pro=-
'+ duotion. This dofeot is sooe~times remediod
by charging a nomiml rate of interost on
capital outloys during the pre-producticn period,
(;u) I;; cases of constant cash inflows, the rate
. * of return based on 'a.vemgé' oapital will be
| lf the rato caleulatod on the basds of
dnitial oapital and will unduly show preference .
‘for short-torn projects ad for thoaa having
large cash inflows in earlier years,.

.(4¥) This mothod cannot pe used for segrogting amd
comparing tho returns on investments finaneed
from extornnl resources with those finanoed
with dntornal resources, The problon assumes "
great significance whers expansion of s fim
4s financed threugh retaind profits, Unless
8 £irm can show bettor results intermlly,
there will be no Justification in retaining

" profits, 4f the eawe profits could earn a better
rvhara outside,
Mving cxonined the ﬁqmutiou of the
Pete of return mstbol in some details, 4% mow
mtobeuﬁthtﬁ'wly‘mtmm

of this rotnal is ampmvmn:maa.
?F)mmu_o.tm .

mmxpormwuumttutbm
cu-wanmrt»amamhmm
hpiﬁuahmtho«mlthaiﬁulmhmﬁw
Foguired ly the Lmveshwnt, Por arriving at the

' pagbeek pericd, tho following formla may be usids
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| 81noe the [urpose of this mothod 4s o caloulate
&Mmm&mmtouhmmmtdbyﬂa
dnvostment will recover the coot of the projeet, the
h:moiadmoninvutnenthna to b iwoml. ut oare

.hltobo hkentodoductmxontn addiﬁomlpmu.
Oxdinarily, i.napplyinsthiomtbod, mnxh-mha&

poriod 15 fied ad al1 mmmm\mxmnum

. Geatar than this are regected, v

The payback mothod has ba dicadvantagos,

Mm d1s0ussed bolow 3
(1) A major defect 43 t1.at 4% ranks projocts

inocrreotly because it ismores the years after
the payteck poriod, T mal of an industrial
Wubmmﬁhmm-ﬂﬂh
% be concornod wAth gatting tho dnvos tmont
Dok, If the goal 1s to mako profits, whas
nﬂknﬁhmhﬂumimafhr%h-
Back period, An industrial project way pay
Back 4n 4 years Wt produce no carnings therew
aftery while another yrojects, with & six-ysar
- Jayback, oay have a ten-year earning 1ife,
 Agalying tho paybask methicd, 4t 112 be argeed
,.ht&ﬁntm:ietmumwdﬁl
9000l (aince tho payback period wms shorter ),
' although e s0cond 45 actually the better
 ohodos, e paybeck approsch ignoces the
'.mm,gu.mmtmm-b
—uﬂm"ﬁ‘c )

‘7 Mﬁ;mumduuamﬁo“

. imgoctance %o ‘tine® or f1iquidity' concept
- veter tisa ‘proritadility’ comcent, Nt s

‘.mmmummﬂh'ﬂﬁ
‘»mmmmum. ne

- o R
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recovering the bait rather than the fish -
since it takes into account an aspect which

is not very important and relevant,

(iii) Investment in projects with a low‘paybe,ck
period is referred to as part of a 'dynamic!
investment policy, but this is irrational,
It may be that the firm may miss a wide range
of profitable investmenis because of the ingis=
tance on ghorter payback periods, as some
schemes with longer payback periods may turn out
to be more profitable,

(i") Payback method is said to be a practical method . a
of ranking investment projects- under conditions
of risk., As it is a time concept, it would appear
prime facie to be suited only to risks of a “ime
nature, The method would work satisfactorily under
conditions where the esiimated net cash flow from
& project is likely to accrue uninterruptedly for a
) . certain period only and thereafter disappear suddenly and
oompletely., Such extreme external risks in businui.
are however, rare and.tho risks that one normally
enoounters relate to lower gsales, higher coats or
. unsuspected teething trouble etc. Payback does n&t
meagure such risks as it is an ‘'all or nothing'
indicator, .
Tabde 2 below gives the annual net cash flows
of two projects sach having a capital cost of Rs.100 and
& payback period of 4 years.

.Year Annual net caih flows of project
' — A gapital outlay Ry, 100 B
, 1 . 25 B o B -
: 2 A
3 8 0
L - 10
: 5 = it '
¢ B .
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recovers £3° of oapital gost within two.yearn as
a@@inst ordy 50 por cont recceversd hy A, ye both
the projcets wonla rank oially beoruse the payback
pericl fer both ft.ho nrojcets ;s tle samo, Ilero, in
renking the projzcta, the method covers only the
Veire! rick end oﬁher poocible risks are not oome
sldorcd ot 2ll,

- (v)  This pathod does rot set any cojective cut~cff
critarior 1o separatic ;:rojoc‘;::s that improve the
fim's }:;roi'its ivem thoese which do not, The problem

‘ of fixirg = pericd as ceiling tor payvack, dnery
fim, can at best be taciled only arb;i.‘lz'arﬂy.

(vi) FinWy, poyback Qiscourages lnvestoents in

projects turning cut new products as thoso may
sometimo bo 2ssocinted with iniclal losses, Lven |
Af profits exrs cvontually subsilentddiy high, such
. : projects w111 not bo undertaken, '
Having ccnpldered ghe ahort comings of the poybaok
mothod, we 3l new oxewdno its merits, Thooe are o

. (4) It is sinple to oporate tecause it s easily
undérsiardable,.
(44) It conoontratss om the earnings in the noer future

which are valushle and certeir, rathor thon on
those 1n the distant future,

(124) It safepuaris 11midity by prevonting investoonts
that tio up funds for long periods, |

(4v) Xt c2n bo safely epplisd to industries whioh are

B subject to rapid technolorical chanses, i.8,,
9 : dndustrics where plont is liksly to be cutnoded
" dong bolcre the end of its technical life, senerelly
k within 2 tﬁkﬂ‘ﬂ of its use,

i B , Mluﬁﬁmthat&uﬁmﬂom
- A . on the nasis of ‘ownoy. mlvimWWM
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T |
et the highest priority axd those which can bo

postponed have to wait indefinitoly, Tho nced for this
mothod 48 folt vhon a fim 1s, what may be called, 4n

" & situation of capital rationing, The phoricaningsof

this method are
(1) 1ts buae may result in postponcment of a
highly profitable cost-saving projeot,
espooinlly vhen there is a ocontiming stream
+ of Yonoe and for all' opportunitcs to
dnvest in merginal projects,
(11) Urgenoy necd not necossarily be synonymous
ii.ﬂx profitability, For instance, repairs to
a damaged railway bridge may not be as pro- -
ﬁhblt? as laying down & new railiny line;
yot in order to avoid loss on daily earnings,
swpairs to the bridge may claim priority,
(4) Aume Return on Copited Ermloyed Method
. This method cssesses tho profitability of a
Wsiness as o whole, The anmal profit carnod during
s partioular yoar on the capital employed (1.0, the
eapital caployed on the aggregate of past projects) is
Salea 4nto acoount, The application of this mothod may
90 satisfactory for a sufficiontly large tusiness which
Mas fairly even-ageé and conventionclly deprocinted
diatrdution of assets, But its use as a gonornl msasure

—

of profitodylity for determining renking is cuite wme

satlsfuotory, The method Mas many.shortoomings and is
PR 40 Abuse, These may be discussed as unler

(1) 8ince all projects during a poriod are conele

~ aerod as a whole, little can be known about

' thoir charester individuolly, As a result,
unprofitable investments in some projects may @
pass undetected sinoe thay get mixod up with ’

othor profitable gnvestments, Also, sinoe :

. oopital employed i memsured eithor at yearemd -

e




or at or average figire at tho boginning
of cach year, it is pussidlc ¢o run dowm
working capitai deliberately so as to reduce
. the ¢ffoot of omo yoar's low profits on the
pg‘ofi‘l;/c:pi‘!;al ratio, If working capital
'“, qun dom pelow tihe recuired minkmn in
ons year, it will have its mpacf oen tho
~ profits in the fclJ.ozd.ng c2ery Dub the
ro&uoori profits or the second year can bo
““oonocsdled by taking s average and showi-g
podium profits for o yoeaxs,
- (44) Anothor unsaticfactory choracter of the mothed
is that it treats & single year in isolation,
This ray rosult in warthwhilo projucts belng
doft wt'bmuso a sinzle year so chosen may
ahow lower anmwl return on ocapital, ulore
projoots have a longish period thoy inevitably
tomporerily lower the anmual return on capital
as é\ey increase the amount of ocapital employsd
whils tomporarily making no oon-ribution to
. N mﬂhoimtﬁthopmaeotamam,itw
e vortlmhile uyndertaking them and tho tomporery
peback in thefr anmsl return on capitil should
' no¥ steod 4n the wy, |
© (824) S3guificent fluctuations in the retum oo
" capital my oocur beceuss of the mamner in
widch the assets are valued sand dopreciatod
4n the books rather than an increass o decline:

4n woriing efficioncy, For inotance, if dopre=

L mm.areimustcd at tho yecreend
: ,ﬁﬂutmmmmhaﬁhl ‘
M,aummuum
'cﬂﬁwm Mltm




or gonstant {rond ~ vwhich vill result not
from incroased officicney btut from the
’ ' finaneial policy pursued,

i1, B’Ls;om‘ ine Vatheds .

- The baslo assumption of discouniing methods 4s
. that monoy hos a time galue, A given amount of noney
‘now 43 normally worth mora than an equal axount of money
at soms distant tin2, bacsuse 4{ permits profitable

iovestmont or consumption in the interval, |
We will now take up the discounting mothods oie
by one, ‘ , _ |
(a) Anmial Canital Charpo Method | |
i : ' This method 1s also known &s the ‘A‘nmiv Nethed!
i ' This is not muoh used oxoept in cortain types of induce
tries vihore oporating oosts vemain more o: 1oss atadblo,
In Britain, tho method is comronly used in publis ytilities

. anl natiornliaod industries where ths oash flows are
. gerorally constant, .

" Mhis mothod recognises the faot that '4interest!
cost (the cost of capital) amd depreciation (the recovery
\ o of oapitnl, apart from residual valus) arv the two items
.3 - _ . #nstwlﬂahamasmhhauththoua of oapital, To
| ' etermine vhother any investmont 4s profitable, it mst
be knomn wheihor the net cash inflow will be suffidiens
4o cover yoth, The anmal capital charge formula adms
at ealculating the average anmal charge (doprooiation
Plus interest) and ocmparing this with the ammal net
mm«(wwuwwhmmtmm
% yoar), Irthmtauhinﬂwmduﬂnmtd
ehargs, the projoot is acceptable, In short, the anmml
eapital charge mothod ains at oharging depreciation on
& sinking fund Dasis so that the full capital investod
uam}ootwmbonoonmaatﬂaomotﬁwmjnt'l
ife, Deprociation is chargel on the sinking fund basts
mmmxmﬁw»mmu-

- - e i




provision being leoss than the totrl 4nitinl oupital
to be dapmciatoci. Notdonally, the ammal deprociation
provisions can Le reimvested at the fimm's cost of

capital in tho interval botwien when 4t is set aside
and the end of tho project's 1ife, Also, it chargps
(intorest) or the full initial oapital, As the initial
- capital ia decmed to be recovorad only at the eml of
tho projcct's 1ife Yintoroct! 1s duo on 4t for each
’ year of the projoct!s life, '
We now turn to the shortsamings of the method,
which é.ro as followss _
(1) Defare caputing a sinking fwd, o basts iy
assurption of o .ﬂm's oostkof capital has
to be pade, tut 4t may be difficult to
ohtain an agred specifis Jofinition of the
cost of capital.,
- {a1) Ia 02008 of irregularity in the ossh flows,
thore will be noed for either turning thom
into rogular eash inflows or altermatoly,
© -+ for dgnoring the ireeplarity, o
(111) Cost of capital is related to the cost of |
, . bmwi.ng, i.8,, intarest, In mﬁomlhd
institutions, Govermment ipposes rn‘h'lcﬂm
o o borrowings boyonl certain prescrided rates
. o | ) vcf;nta‘nat'.mthumw.ﬂl
i Yoost! of oapital cannot Le easily detommined |
"and this liaits the use of the anmal charge B
 method, It 4s evident that, 4n the abeence

of Xnowlelge of true coot of capital, ainking
funls carzot de operated, -
Popularity of this method in maticialised
 nduotrics my bo related to the fact Ut the walerity
.of ‘eoncerns fimance their requirements hy dovsomed
oapital and iave, m.ummmn
~Mdm*.ﬁmw«s ‘
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(b) Discounted Cash Flow Nethod

Wo luve saon that tho traditiomal methods of

eppraisal of invesimont projoota are not natisfactoiw

sinco tney either do not tuko into aoocunt the entire
1ife, of a projoot orﬁ not plve suffiolont weight to )
the timings of future oash flows. Tl discounted oash
flow ooncopt is unique in the songe that it provides a
mothod of investmont appraisal whioh takes into account
the {inings of ti.2 ocash flows (in and cut) over the
entire 140 of tho projoot, Tho D,C.¥, mothod is besad
on the potion of present value; that is, the present
value of a aum;:rmmytobe paid or recoived in the
futuro 4s 1sss than its nooinal future value, This
difleronce 'be‘tme'n the present value ani nmim.l ture
velus arisoj fronm the fzot that there is an investment
rate of coportunity cost asscodated with receiviag a

sm of money liter rather than earlier, In general,
this jnvestment rate can be considered to be the ocapeund ‘
rate of interest that the money might be sxpected ¢o
earn betwoen the pusont tine and the dats of receips

ln futare, !'he D.C.Fs mothod takos this factor into
oonhsideration and detearmines ﬁu‘ ranking of an invest=

. went by £indine eut the prosent cash valus of & sum to
‘hmznammmaummumuhms

mnmmuuummmwmm |
WuMﬂahhﬁ.e@&mm

Tt

. where ¥ = Present Value

- C = Cash Now
r » sate of Mntosens
8 = mxber of yoars
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Where proceeds for a mumber of years have to
nmmmd,wmmu.mmeau- |

!ﬂp pmuntvalmoram to'bo raccived .at
lﬁt!\sbmqﬂm should be such ap amount which can,
’ ﬁﬂzmﬂommalnu, ecpal the swm ¢o de

reosivod in future,
The eenoept of Present Vduo aT | muamu
in the Table Belew 1
%able = 3 = Preseat Valus -r*ri;.‘:ooo
aeraperigdofsers

1.000 mom
- 0.870

0,756
. 0,658

'0s972

097

 §3gusE

K R " %ims, 4f an investmext project has an investment
WOt of 15 per cebt, dhen 151000 40 be rvceived ot the
ond of five yoars has a presont valus in year O of Just
mm.bmﬂnmhmﬂwm |
m!-muﬁuemmnmame
a—mmtapumwu

' 0k lﬂﬁ%ﬂm& xt-lnhm*iihr
.Tmmﬂamammcuﬁwm’,
ﬁﬂﬂemuﬁﬁwm‘ﬁﬁ-
varen, If 9 fnevesse $he Anvestment Fate highee aad’

"m.c-muhnumumm —
smuﬂmmm.um
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Lot of tho aggregnto cash flovs of industrial
enterprises have normally the following charateristics s
(1) Tho anmial oash flow for the first year '
o or for a fov initial yoars is norative,

? . (1) A21 tho subsequent anmal oash flows are
rosiive, .

(L23)%1 agerepnte oash flow 1s positive,

Investmont rato or carning pover is defined as
, tho dofermont rats which just mokos the present value
, - | . of o agmopin cash flow zero, Such a rate of intsres
} ' oan bo founl by trial and error, If a% o certain rate
‘ of intorost tho present value of oash proceods (eash
inflow) oxoreds thic prosent valuc of oash outflows
(drvosiments), thon come highor rate of interost rould
_ noke them ecual, By & process of trial end error, the
ol e oorroct investment rate onn hs dotermined,

An exanmple of the saloulations involved in the
D.C.F. nothod woull illustrate this point, Table & i
belov shows the ozleulations in respeot of a projeot

with a total oost of Rs 8,000 spre~i over tvo years,

. - and with total future earnings of 18 ,12,000, %
Toblo =~ L = Caloulation of Investment Rate J
Toar Eatimated | Prosont walue at year O —
cat-Llow ash lo, 1 . Cage 23312
and inflow , 4 Present 19 88
: discount walu:- discount wal):a
' faotor _Rs, . fmotop - _ Rs. .
0 5,000 1,000 - 5,000 . 1,000 =500 -
1 - 3.” ) O.”B . - 2’727 °Q87° - 2,&0
2 ¢ 2,000 0,826 + 1,652 - 0,756 v 1,502
3 #4000 §22,000 O  « 3,000 [ 8,75 0,658 o 2,632] 1:576
b ebmo] 068 ea08 B . .
| + 2,027 | e R

In the first case, with & 10 por cent investment rate, the present
wlse of e futme procesds 1s R, 8,75, and this




-

lxeeodz the prosent value of the inveatment

by ‘R8,2077, Again: in thr second case,uith the
dnvestment rate xjaaiod to 15 per cont, the prosent velue
of the proccods cones to R, 7576 and this falls shors of
ths presont value of the investment vy Rs,%., Since the
D.C.P, yiold is that at whioh the investmont is exacty
movemd, by interpolation this would de about I

per cent,

‘The caloulation of D.C.F. yield is beast dome
‘graphiocally, In the above examplo, wo oan sclect & -
fow invostront Tates and caloulate the corrosponding |
present values at year 0. Working out at 10 por oehs,

38 per cent,, 20 per cent and 30 por oont investment n‘bo,
- . mputmmmlts as initadle 5,

* Sable S-Pmamtmttdw
Auvestment xetes
Igvoatment rate

0 por oent

10 L
B * «
© * -
» -
P ‘“Mﬁauﬂ“llammm
M*W)w”,maMIOmo
Y mwmnmnﬂaﬂﬁ“ﬁd
,”“hmtmﬁmuhibm*
S kgﬂ“plﬁ.&‘%”*”*
2 “}wm,“wnbu“yﬁ“
| a.u, tomwr, B ehasket m v e




I,
an;:;;mu.cﬁ.n.c.r.muumu ‘
that the bost dnvestment is the cos from whish

| e procests wuld ylsld the highost Tete of

[ ¢ " ompoum tnterest in squating présent value with

l N © fetre proeeds,’ Tius, when a busimas outeryrise

S A3 faced vith alternative projects and s %o

seloet only the most prefitatls cos, all that geel
be dom 15 %0 ealoulate the DC.P. yANMS for a1
_4he yrejests ant select the ens wkich shows We
~ Guse & projeet ins Beea ssleetod en e
;  aele of DD, yieM, 46 w1l asen Sint the
.  guajent 1s supeotol %o yay tho iovestuent Maek
Lyt end of 16 1400 together with the DY,
| el a1l Gwough the prajest's 1ife oo the mte
. ean'ts wrind ut to flesteute the pedst ¢ o
Boviotment o8 ¥o ool of Jour 0w g, 1000
D MmerWermiest oSy |
T Hugeeted esh flew B 1
> . DD, gleld : ‘= § gor oomb
. T ke 6 valew chows o S cash faglew of ,,
C T e et e el of sk yeer Wil e wtilioed




From teple 6, it would apprar that ot
only the ospital Anvestment of Rs 000 has leen
fully repcid but aluo & total interest of Rg 250
has beea earued duﬁng iho period, This will be |
foutd &8 boing ecual to 8 per cont on %he capital %
suns pepcic,

As shown in table 7 below, the iivestment
reto is ulan equal to 8 por cent on the outstending
balanco all through the projoct'é 1life at any time,

‘Tabla = 7 Investmont ratie on -
guistaniing balancos

Yoar (Cupital oute 8 per gont Cash Capital
' stanlin; at 4interest on flow repayaent
boinniag of oapital o e
year (Rs.)  stanlingRs,

1 1000 80 20 10
2 830 &5 250 1%
3 65 5 250 199
b 4.6 35 250 as
5 2% 19 250 R

B 10 00

It woulld appear that the conocept of D.C.7.
yiald s olosely associated with the cost of eapitel
*Imainginnsﬁentpr;pouh. hmhtt
partioulas project 1s accepted for fnvestwent, £ seudd
* B0 N00essATy {9 snsure t'at \t earns & D.C.P, yiedd
which is at least equal to er geatsr than the eet
of oapital, It is a “challengs® Tate, aol any propossl
04 earning this reate would be rejested under this '
 eriterion, s, vasioally, the eencert seems b be ealy
a8 application of an inportent priseiple of adwe~




y = e
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wooounting, The D,C.F. mothod secks to answer
the qubstion that the optimm economic scale of
] . an entorprise is achieved at tho point whore
' ' marginal cost equal marginal revemies, Tho oost

; of capital would clearly inlicate the mindmum
£

aoceptablo cut-off rate of roturn against which "™
~ " %0 test proposed investments,

: ' of D,C.F

We shall now proceeds to study the dofeots
* of D,C.F, nathod as a teohnique of capitsl investment

’”ﬂiﬂﬁlo " :

(1) The triad and orrer dterations pecesserily
involved in D.C.F, caloulations oan de
time=qonsuning ; and tiresoms in the cases

i of projects with complex casheflow patterms
§ ' * op for organisations having to process
' more than a few projeots at a time, It 4s

A

ceee . ..A4PPMOULE {0 determine fucters like future
" prioe lovols, costs and longth of life,

i

é . © % allowmanoss, sorep values oto,, nNOOew
DT 8sery %0 evaluate the cash inflows. Thezew

" fave, the results of D.C,F. can at bost

" 8 s geess wrk, In order %0 avold umive

' aptinism or pitfalls in cases of levge

.  pwejests, 1% would e desiratle to make

' " B8P ealeulaticns on the Dasis of thwos
008 of aseumpiions = ‘most 1lkely!, "hest?

onl ‘mret! « as Mo Tacge 1n the mts of

| ot wonld throw 14600 en the dogree
SO of risk Savelved 18 sevspiing & particalar
ST () semstines o my gt w0 D.C.Y. yialts
R for the sums fuvestment with the resuly
Epn A at both $he sutes will be vitisted,
Tis vil) tnppen vhen & Jarge eutciow of

L et o i,




funds 45 folloved by a large inflow
of funds,
(241) At tizes, it may bo wrong to clivoze a

- particular project out of ths altornaidves
:avaﬂable merely on the ground that it

K shows a higher D.C.7, yicld, A satise-
fectory zm:c:ing may nol Lo provided by
the D.C.?. method rhero the qucstion is

pot of accopiing or rejocting, bLut of

ehoosing from alternrtive means of achieving

. @ glven objective, It may be that the

alternative showing a higher D,C,P, yisld
involves relatively a soall amount of

capitil; or 4t may ba thet 4t i3 for a

siorter periol of tize, For insiance, it
will not be wise to choose ¢ projeet

" snvelving an invesizsnt of Rs.10,000 at
;5 per cent return for 2 years as against

_ oms requiring the same amount of invest.
aexit at 12 per cent for 8 yeors, Similardy
4t 4s equally unwise to select a project
Yequiring Rs ,200 capital at 20 ner oend

-

return over another requiringRs ,1000 as B
. oapitol 2% 18 per oent roturn ~ 4 the
‘34ves of the two projects are the same,

Ia the examples oited above, D.C.¥. yied o
fails %o provide the correot auswer and sesh 6008 b
Mave %0 be dealt with by other mothods, Ter imstemes
4xds could be done by evaluating the 2iffereass 48
profitadility between two altorcidves, or fisling
e ‘present value' of each project dhsccunted ot
© the minim desired rete of retum, *

0 s antlsipater the mm—umaﬁ'ﬁi
ﬁwmaw-ﬁ,
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(1) D.L.F. mothod doss not work satisfactorily
vhon thore are sufiiciontly large nosmtivoe

. cash flows in 4o letor period of o mojoctic
G .. 140, duch & situntioa, homever, could be
| . mot by splitiing up the projoct and proe
o paring two sories of nct cash flovse ond
. o in the usuol Ty, and the othor fram the
3 ' start of the rciptive cash flows, The
nopative cash 1o, in such & pitation,
should bo treatod as fresh investaonte

(v) 1% may be dierioult to apply tbo D.CoPe
" mothed {0 a projoct vhose life 43 wmt
from ¢ho 1ivos of the £ized assotls which
form the projocte

o I spite of tho 1initation of D.C.Fs 1isted
m.wmmmmmummu
‘ adisoussed as wnder 3

()  D&.7. takes into coccunt the irregules
‘ : | pthmetﬁxaam,wmhmmtb
L ‘ changes in tox policisse

(42) D.C.P, recopnises tino Smportense of the
' sine pattem of profits anl the eapital
.. ’ WMMﬂ”CWM' Ab
aggresiaticn of the D.C.T. tocimique
, soems A1) the nore fnportant 4a devew

1eping oomninrics beoass of the pree
A vailiag highor dnvestment retes,

LT () p.a.r.sauwrmemmv
 uhen ve atbogt % assees the Tetura for

| - ' shskeboaring. This is booumse ¢he risk

" o0 solsted 40 tim which 13 tarn is related
% 4 meount of onpitad catstenting wideh




=2 -

(tv) DS, reinoos wroug invostoant dseisions
| vithin on enteryrise to & talercbls lovol,
(o) Est Progent Voluo Vothed +
" . Shis metjod s a variant of the D.C.Y,
mmmmmwuwu
40 usel for the D.C,F, Bere, howsver, the fire
sﬂhhnﬂﬂcﬂnw&mm
‘amd yben ealoulate the present valus of the sash
prossels using this porcontagse The mext otep i
o mbstract the cricizal cost (or preseat value
' . «f e eriginal eost) frem the present yalws of
' e future procseds snd the Temlting surplns (or
80€3011) wuld Do ghe noh precent yalus of the
| fuvostment, In oAber worls, A the fim borvewsd
' T T mamay at the stirigated ete of datervet %0 juy fur
| e avestmut, the et gresent value vnl yogwes
Soub 1he Jrosent pot Pworth! of the fuvestment 4o
4o Weinsss, T ‘scespt or reject' eriterimm
wi] 3o %o seoopt all inleposient Lavestments wheee
0% (wessat valus i grester than or oqual b0 0030
.. " eak e yejest a1l iavesinote vhese jrescat vale
- 48 3008 glon seve, DPer amagle, 5 the eeet of
:F wu&umua—du.-—n
‘ Somndiets stgay of RaJd2,000 gn enpestntion of
!

m&msﬁm rﬂﬁni-b
lﬁwanwmcmnm "

.
i
=

umwmeﬁ-w*ﬁ

] T Hea,e00, maaele 3,000 sepsestats W Siffrvmse
" potmen e sotusl euilag of Re.30,000 ank Recdd 000
B umm&ﬂumumo

“‘fﬁmcmﬁas,




purpose, three ratos of intorost have been
sugeosted as alterpativesa, Tho first is to take
r , : .« tho rato of interest at which tho fimm can borrow
' L o (in whatever form) for mcking the invesinont, In
‘ this cave, cny surplus resulting ovor the prosont
nlne mould rerroscnt & real aldition to the pmﬁts
" of tho firm, Seconlly, it is suz-estod that in
reking now invostmont a fira shousd sock to oarn
atleast the curront rate of retumn and 4t would
thercZore be appropriate to uge this rate for dotore
wining the present value, Thoro scems to Le cone
siloreble weight in the argwent, Thirdly, 1t zay
0 sooially desirable for e fim to contimue to
wice and invest additional ozpital even if this
1 , now enpital reduces ite overall averare rate of
i . ‘ " poturn 1.9, &t shwould eontimue to sock nsw sapital

4o the point whore the marpincl roturn is equal t0
$he marginal cost, This arpment scems to ipwre
e important elemont of risk 1nd does not take
4ato account tho fact that, 4f eapital is lost ia
a risk$ vonturo, the socinl marginal cost will »e
longer bs moroly the inteorost payable for thoe use
' . of capital tut will insludo the capital as

LA "), |

A Normally, only she cost of capital or ghe
‘ ' Mmh&uMmmﬁlqu

o _meesuring the present valns'of an investasat, This -
1 < " may be gllustrated by an examplo, -
L T gm0, u&ammw:
. S 3@ t
L 2,00 W
. 3 3,000 2,000
) -8 2,000 1,000
S 2,000 1,000
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S&dp values are taken as nil and incone
amd profits taxes are ignored,

Tho Yenasemont night wish to kinows

(o) - which scheoe would be moro profituble 3

" (b) whethor either or voth would bo werth v
s undortaking, assuning cost of e2pital to
be 5% B |

“(6) whothor eitlmr or both rrojacts woulld y4o0ld
tho prosont rets of return of 15 por ceat
'on gapital employed. |

Table » 8 bolow shows the prosont yulue of -
1 Bsat 5 por oent anl 15 por cent mates of discount,

- - Zablo = § Frepont value ofRs ,1

- Receipt at At 5. At 15%
~end of year - discount - discount
- rat,‘( mﬁf)
o 0.952h 0,696
2 0.9070 " 0,758
3 0. 08638 0,657
'y 0,8227 0.57m8
' L]

07835 049

.

Tublo 9 below shous e profitabilitr of the
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Tims, the following conoclusions can be
drawn ¢

(a) Project A 43 more prot‘i.tntla, with

. eithor rate 3

(v) both projects would yield a profit if .
finanoe was available at 5 per cent;

(o) ypoth projocts would proiuce a hishor
rate of return on capital employed
thon tho ourront rate of return

Unler the cirocumstances, the manarsment oan

be advised to take up both the projects if they are

independont of one another and projeot A if they

,-aye elternatives,

Since both the mothods are prirarily tased
oo the principle of 'present value!, it seems
wortiwhile to conpere the relative efficlenay 4a
Mmﬁdns. It would appear that for oortain
Binds of rankings, both methods would pive identical

 gesults. For example, where the problom 4s ome of
. seroening, 1.9., separating ‘go or accopt! deelsions °
' grem Y50 go o Yejest investments, either methed

oan de applied with egual officiency, sinee both
will norwally yisld tbe same vesuls, This will Ve

o Srvestmnt consists of oue o sife periods or

oshh autdays folloned enly by periods of cash inflows,
$4noe most indepinient investments lave gasheflow

patterns that eet this eriterion, in practios the
D.G.7. yiold snd 8ot present valus gothods wonld

.ghve She sams ‘acesnt’ or 'reject' decisions, Tims
.gﬁsee.r.yhuaaanlmjm is equal toeui
" greater then & fim's ¢08t of oapital, tho projeet

hmﬂlmmmctﬁ'
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two mothods is used; provided that, insozloulating

. the net present valuas, only ths cost of cupital is
used as the discount rate, Putting the same thing
another viey, gny project with D,C.T. yield greater
, than its relevant cost of ccpital rate will have a

- positive net present value and therefore appear

accoptable vwhichever of the tmo methods is used,

It may, howover, be of{:én neccssary to ‘rankt

as woll a3 fsorcent' investment altornatives, For

example, an 01l oocmpany may necd additional transtert

facilities for its V;produots. Should 1% build a
pipe«line or aoquire edditional tanks ani make the

shiment by wrtcr? Either of these alternatives nay
b8 profitable, gut the conpany would like to choose |
the one which is more profitable, If it is deoided
46 build ths pipe-line, another question for con=
sideration will be whather to instal a 9 or 12 inches
D | | d4anster pipo-lim?‘ Again, the problem will be to
, ohooso the Bore profitable of the two alternativess
' ', 'In the above examples, it 45 necessary to renk as
' woll as screen altermative investments, Prequently,
. . AR .amwmnmormmouh,wmef
.. which would be acosptable; but becsuse they are
uﬁ.n,' exclusive, coly one of them has %o be
ey 26 w12 be socn shat the D.G.Y. asd the ¥
‘ . 'pmmﬁm&oaf;mﬁnmrmaﬂﬁf
b o amwmdmum.mm.r.m _
’, 4,’“ wuld bo found deficient in ranking m«imﬁ




Aot

,1Rs ,15,000 andRs ,20,000 respsctivoly. Suppose the

owradt choice would ve Projoot A pecause it oarns

" may not be arrived at, One important difference
~ botrcen the two projeots is that Projest B requires

| m‘i mmnuwmmh.

- 32 -

Inarenental Cash Plows ¢

Lot us assume that the cost & oapital
for a company is 5 por cent and it has to choose
one of ths projects, A and B, oach oosting .
1ifo of the projocts in either case is one yoar

~and they realise cash procoeds t A -~ .,17,250
(earning 15 por cent) and B - Rs 422,600 (carning
i} per cont), According to the D,C.P, method, the

higher yield, i.e., 15 per oent as against B which
'. carns only 13 por gent, |
If we take into account only the yield
igoring the sise of the Anvestment, correct ranking

a0 additional cutlay of Re .5000&&1 fotches addi~
tiomd oash prosoeds of R ¢.5350, The yicld of the
Ancropental mimgaf is 7 pav oont vhich is worth
eonsidering by & ccapany which aan obtain funds from
the merket at § per oemt, Unpler the oiroumstances,
4% woudd e dosireble to ohoose Project B,
Agin, the D.C.P, aethod will not rank two
Mally exelusive projects correctly vhen they Mave
difforent yialds = wut the same initial outlay,
1ot us consider twe projects, A ani B, requring
ixvestaent eullay of Rs 200 each, the 0ost &f eapitel
10 either case bedng 5 per oent, The details of '




" Projoot A is 247, whils for Projeot B 4t is only

T 3y -

Investoont - Year Cash flows DLCF  TNet pree
. : mtlzja Proce dg  yiold sent value

A ©o 10 - 25 29
1, = 15
2 - - .
.".‘ -3 - '@
i 0o 100 - 22 N
1 - -
PR T

26 wil) sppoar that the D,C,7, yicld fer

205 apd the first reaotion would be 4o select
Projoot A aninst Project B, Mt 42 we caloulate
| ﬁimimsantﬁ!m of both the projects at §
gor cont ddsoount (which 48 the oot of capital),
’wmmmuummmamlm

: b prefersble o Project A » = bacause the pot present

mgrmm A i3 less than the no® prosent

«..a.gemseen.mtuqmmmhum- ;
'Mu»mmmn-mmmn

&omuruﬂuu 8 per oont, | .
Seble 10 attenpts %o make an ineremeateld
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Re.120 nore than Project A in yeara 2 ond 3,
respontively, Project A 1s equivalont at a notional
snvestmont of Rs,125 at tho ord of year 1, the reoturn

on vhich is tlLe 9am1na of Projoot B in the year 2

- and 3," In 4able 10 it 45 shovm that the D.C.F,. ylold
on this potional investment is 20 per cont, whigh
4s mach hipher than the cost of oapital rate of S
por cent, Thus of the two Projecta considered, the

"rightdloioe is Project B, 0f owrse, i /A had '
Manhorﬂmorlesaﬂmspeweentthu
would posn that ijeet A would pe the eltarnatho '
)l'afarud.

" The probles may do looked at in asothor way,

Supposing 4t is decided to ebandon Project B in

proforense to A. That vwld.uean that a reveme of '

 Ren125 in the ficat year vae boidg pald for by notional

" pepaymrts of Re.50 ami Re,120 in tho following &0
yoars, This vould be r:payoent at @ notional interest

gwte of. 20 per cont, vhich is mich too high, This

. esloalation, tharefore, sgin shows imt the right

" ehotos 43 Projoot b and mot AR

mnnon.a-mumasm
4n the net present wlne pothol, zanking of projects
mmnﬁwmomta
munmmmmmwu»
prooesds, mm&-wnb,mmu
] mtcthp-nﬂﬂmefﬂnwutum
 fature proosels amsceiated with a project, Homever,
mum&m&-&mumm
'hﬁhﬂﬂhn““m




JProject A
Project 3

pasis of ths D.C.7. yisld, Project B is preforable

Projost A will appesr more-profitable, Wt if w
-m change anl project B will beocme more profitable

_ for e tno projeots at different rates of disocunt

 prefitadle, The dreak-even point 1ies scoeuheze

“W*ﬁ”“’
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Table = 11 pot present value at
giffering rates of discount

Yiet pro-
Indtial Arnmal gash oN3 . sent DL
invest- Yearl Year 2 Year 0. s 7 yisld

gent - -

¥, TR TR TR, TR RS TRe T
10,000' 2,000 4,000 12,000 ° 8,000 5,526 (=63%) 27T
10,000 10,000 3,000 3,000 6,000 4,620 &3 5G

1¢ ve juigs the two projects pursly on the
%0 Project A, ylolding as it does 3% as agpinat
Projeot A which ylelds only 274, But ifwe take the  ~

set prescnt wine, th- ranking of m w0 projects
will po yeversed, At 6 per oont discount e,

yaise the discount yate ¢ 30 per cent, the rarking
shan Projoot A, If we work out net present valne

we fand dat wto 12 prmtmooimn&h mﬁ’-ﬂ
48 more roritable, Det if ve ruise e discomt

_sute %0 13 por cent and more, Project B beoomes pc2®

potween 12 and 13 por cent, This oan bc seen frum

o Bis expositien of rasking highlights e
wcm*mmancw
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disocount, this could ps better done grephisally, ®
( not attached)his s 1llustrated in graph 2 attached,

Linitation of the net present value nethod:

;;ke other metnods, this pcthod is also
' sudbject eo’ certain limitations : >

(5)  The net Present Valuo method does not work
satisfactorily when it oocmes to measuring
the return offered for risk-bearkfgs
This 43 beosuss the mothil cannot provide
figires of oapital outstanding per yodt
of time (Risk is related to tie in the

 sense that 1t increases with the tims .
factor) .

" Jhe question of a flxm's cost of capital
(particularly its effects on not present
value when the oost of ozpital 4s chaning)
oannot de toived satisfaotorily unless &

" geries of oaloulations are made, This
Bay sometimes de oumperscome avd oonfusing,

e sethod, though theoretically sound,
" requires an estimate to be mde of the
" futre earnings, This pay be an extermely
© iffieult task, 1t must, however, de
ealiued thet o methol whish feils 40
Sakb inte sccoust the pattem of future
cudap oan ’nhn a nm.'t basis

syamt tta mspoctin n.c...
iﬁmfﬂh. This 45 olearly so,
uhﬂna.e.!.wnu that rats of
d4secunt vhich reduce & essh £lon strean to sere.
aﬂmﬂhﬁ”»&wd. utunm
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The two speciel merits of the net present
value method are as under ;
(1) e net present alie conoept has tie
alvantage of being arithentioally a .
good dual easier to use than the 1,C.P,
yisld pethod, .
(11) Wen the D.C.P, yleld mothod and the net
precent yalue methods 2oad to different
 Gecisioris in renking of projects, the
" pressnt walue gpethod tenis t&givo vettor -
"+ %o summarise, the Discounting l'ethods of
oleulating sarning pover have veen evolved ¢o
doal with the situation presentod by unsquel
sooncmio lives and irregnlar o2sh-flow patterns
which the treditional wethods of fimnoisl appreisal
fail to take into sccount, Throe dizcounting methods
have doen presentod, of which the D,C.F, yisld and
st Prosont Value liothods are the more importanmt,
In particular, the pet Present Valus Uethod b
mrmﬂb‘ln'tb greatest dogree of ompares
Miiy Yotweon projects doth for purposes of
Sereening and renking of investments,
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