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Abstract

Perhaps the single most important decision faced by management is the selection of
i nvest ment projects that maximize the preser
review of the literature on capital budgefiprocedures. Analytic techniques such as Net
present value (NPV), Internal rate of return (IRR), Payback, Discounted Payback,
Time-adjusted discounting, Accounting Rate of Return, Profitability Index and Modified IRR
are reviewed here. Additional supplemery techniques, when some complexities relating to

risk and uncertainty are involved, are also discussed. Results of field surveys are reported. In
sum, the results suggest increased prominence of the NPV as an evaluation technique
consistent with its meh emphasized academic merit. In particular, the Graham and Harvey
(2001) survey reveals that the likelihood of using specific evaluation techniques is linked to
three factors namely firm size, firm leverage and CEO characteristics. The study recommends
the use of real options techniques as they facilitate the linkage of financial objectives with
corporate strategy in the eviacreasingly complex business environment.
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1. Introduction
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Theinvestrrent decision is essertially how mud not to consume in the pesent in order that
more can be consumel in the future. It involves the commitment of resaurces today in
expectation of greder future benefits. The optimal investnent decision maximizes the
expected satisfadion (expected utility) gained from consumption overthe planning horizon of
the decision maker (Fama & Miller, 1972)We assume that al emnomic decisions ultimately
reduce to questions about consumption. More fundamertally, consumption is related to
survival.

The consumption/invegmert decision is important to al sedors of the economy. An
individual who savesdoesso becausethe expected bendfit of future consumption provided by
an extra amount of savings exceeds the benefit of consumption spending today. Corporate
manage's, ading as agents for shareholders, must decide between paying out earningsin the
form of dividends, which may be used for presernt consumption, and retaining the earnings to
invest in productive opportunities that are expectedto yield future consumption. Managers of
not-for-profit organizations try to maximize the expected utility of contributors i those
individuds who provide extemal funds.And public sedor mana@ers try to maximize the
expeded utility of their constituencges.

Theinvestrrent decisions reviewed and discussed here relate to incorporated companes b,
the deision aiterion which is to maximize the presert value of lif etime caxsumption, can be
applied toany sedor of the economy (Akintola-Bello, 1977, Okafor, 1983, Elumilade, Asaolu
& Ologunde, 2006)

There are various forms of investrrent or capital projeds, e.g., the setting up of a subsidiary
firm, the building of a new office or fadory block, the purchase of new machinery or
equipment. Each of these projeds normaly requires the commitment of a substantial outlay
of fundsover afairly long period of time. Those projeds whosefinal benefits are expectedto
accrue within one fiscd period are assumed to be current outlays,while thosewhosebendfits
acaue beyand one fiscd period are termed capital outlays. It is these cepital outlays that are
amenale to projed evaluaion proedure (Okafor, 1983, p. 203).

Genadly, investors &ae projeds evaluaion situations when they contemplate establshmert
of new projeds, ard the expansion and/or modenization of existing fadlities. Other
situations are considerations elating to as®t replacemei, plant capeacity, leaseor buy, make
or buy and debt refunding decisions.

2. Nature of Capital Budgeting Decisions

The impression is often creded that projed evaluation stats and ends with cog-benefit
andysis. Such an impression israther erroneous. Apart from cog-bendit (financgal) andysis,
the engineaing, prodwction, marketing and manayemert implicaions of aprojed must be
considered. In broadterms, projed andysis requires three forms of inter-relatedinvestigdions
T technicd (engineaing) andysis, emnomic andysis ard finanda (profitability) andysis
(Akintola- Bello, 1977, Okafor, 183, Welch, 2015).
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Techncd feasibility andysisis the examnation of the production processs involved and
the engineaing requiremerts of a projed. The nature and cgpecity of plant and machnery to
be installed are determmined. Based on that, operating requiremerts in terms of quartity and
quality of fador inputssuch as raw matenals, labour, water or eledricity are then deermined.
The appraigl of saurces of thesekey fador inputsforms part of the examnaion. Moreover,
the lacaion of the plant site is considered. The best choice for locaion is theoretically one
that minimizes overal transport costs. In red life situations, however, fadors ote than
considerations of minimizing costs may be involved i fadors such as neaness to the
investois homestate availability of required infrastructural faaliti es or ary industia zoning
policy of the governmert.

A\\ Macrothink Issues in Social Science

Economic andysis is the evaluaion of the economic conditions that affect a projed, an
examinaion of the market for its product and a cansideration of the fador of manayemert.
The prevailing fiscd, mondary ard industrial pdicies of the governmert must be examined
to detrmine how they affect aprojed in such respeds as raw matetial sources, plant location,
pollution or quality stendards, and taxation rates. Same emnomies have definite income
policies, sgdfic guiddines on the capita and ownership structure of establidqymerts, etc.
These must be establised in depth,as they are bound to influence the finandal policy of a
projed as well its oveall viability. In addition, market andysisinvolvesan examnaion of the
existing and potertial market for the prodat to deermine its volume, the pevailing price
structure and marketing pradices. The andysis should also be extendedto the fador market
for the projed. The might be neal to examine the price structure and paynent terms for raw
maerials and other fador inputs. In terms of sequendng, maket andysis aught to precede
technicd andysis, because someechnicd questions, such as plant cgpeacity, product quality,
raw maerial requiremens and packaging are deermined through maket andysis. Findly,
manayemert andysis involves the examnaion of the type and number of ead class of
persannd required for the projed and deviss a suitble organizationstructure for carrying it
out.

Finanga andysisimplies a comparison of the finandal benefits of a projed with the costsof
its implemertation. This would ertail the translation of the estimated capital and opeaating
requiremerts into finanda costs, ard the estimated bendits into finanda revenue The
completedfinanaga andysis of a propd would theoretically reduce the progd to a stram of
cash flows (cash inflows and outflows), on the basisof which a final viability testcan be
conducted. The main focus of this review (of advancel cegpital budgetng techniques) is
finanda andysis dimersion ofprojed evaludion.

2.1 Basic Techniques for Capital Budgeting

Maximizing shareholder svéelth is thefundamenrtal goal of manayersin the theory of finance
It has been argued that maximizing shareholder sweédth is equivalert to maximizing the
discounted cash flows provided by investrent projeds. We assume a world of certain cash
flows, knavn discount rate, zero agency costs ard frictionless markets, so that finangal

manaes can separate investnent decisions from individud shareholder preferences. All

manae's neal to know are cash flows and the required market rate of return for projeds of
equivalert risk.
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Six mgor probkems face manaers when they make investnent decisions. First, they have to
seach out opportunities in the market place or new technologies. These are the basis of
growth. Thesolution to this problem is outsidethe scope of the Theory of Finance Second,
the expected cash flows from the projeds have to be estimated. Third, the discount rate to
apply to the estimatedcashflowsshould bedeermined. Foutth, theinterelationship between a
contemplated proed ard the firm 8 existing portfolio of projeds neels to be ascertained
(crosssedional links). Fifth, the indeperdence between a projed ard the firmé future
investrrents through their time- series links is a mater of criticd stratgic importance And
finally, the propds have to be evaluaed ac®rding to sound decision rules. Investmert
decisionrules are referred to as capital budgeting technques.

The best cgpital budgeting technique will pos®ss the following essertial property: It will
maximize shaeholder sw@dth. This esenial property can be brokendown ino separate
criteria

All cash flows shaild be estimated
The @sh flows shalld be discounted atthe opportunity cost of funds

The technique should seled from a set of mutudly exclusive projeds the one that
maximizes stareholder svédth

Managers should be able to consider one projed indeperdently from all others (this
is knavn asthe value-additivity prindple)

The value-additivity principle implies that if we know the value of separate projeds aaccepted
by man@emert, then simply adding tteir values, Vj, will give us the value of thefirm, V. In
mathemdical terms, if there areN projects, then thevalue ofthe firmis:
N
V= ¥ (1)
J=1

Thisis aparticularly important point becauseit mears that projeds can beconsidered on their
own merit without the necessity of looking at them in an infinite variety of combinaionswith
other projects.

There are four widdy used cepital budgeting techniques namdy: (1) the Capital Recovery
(or Paybadk) Period (CRP), (2) theAcoounting Rate of Return, (3) the Net Presert Value (NPV),
and (4) thelntema Rateof Return (IRR).

Other techniques indude: (5) Discounted Payback (6) Time-adjusted Discounting (7)
Prdfitability Index (PI) (8) Modified Intemal Rate of Return (MIRR)

The net present vaue (NPV) model has been adjudgedas that technique that is aways
consistent with sterelolder svédth maximization. Mathemaicaly,
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NPV=x  QFt/ (1+K)i I, )

t=1

Where NCFt is the net cash flow in time period t, 10 is theinitial cashoutlay, k is thefirm 8
weighted average costof capital, and N is thenumberof yearsin the projed. Thedecision rule
is to accept postive NPV projeds only. If the projeds contemplated are mutually exclusive,
seled theprojed with the geaestNPV.

Onthe other hard, theintemal rate of return (IRR) on a projed is the rate which equatesthe
presert value of the cash outflows ard inflows. In other words, it is the ate that makes the
computed NPV exadly zero. Mathemdically, we solve for the rate of return where the NPV
equals zeo:

N
NPV =0=x NCFt/ (1+IRR)" I, (3)
t=1
or byinterpolation of NPVs,
IRR = RL + [NPV1/ (NPV1 + NPV2)] R2 i R1 (4)

NPV
5

/ Discount

rate

Figure 1 Net Present Value Profile

2.2 Comparison of he NPV with theIRR

The NPV ard the IRR can favour conflicting projed choices. Both techniques consider all
cash fows and both use theconcept of the timevalue of money in order to discount cash
flows.We can recdl that the market-determined opportunity costof fundsis therate manaers
must useif they desire to maximize shareholder s @althwConsequently, no other discount
rate is appraopriate. The first weakness of the IRR isthat it does ot discount at this
opportunity cost of cepital. Instead, it implicitly assumes that the time value of money is the
IRR, since al cashflows are discounted at that rate. This implicit assumption has cometo be
cdled thereinvestnent rate assumption.
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1). The Rainvestrent Rate Assumption

The correct interpretation for the reinvestient rate is that it is redly the same thing as the
opportunity cost of cgpital. Both the NPV rule and the IRR rule make implicit assumptions
aboutthe einvestmert rate. The NPV rule assumes that shareholders can reinvesttheir money
at the opportunity cost of capital. This is the reinvestrrent rate assumption consistent with
shareholder swealth maximization. However, the IRR rule assuumes that investors cen
reinvesttheir money at the IRR for ead projed. Differertial IRRswhich may arise for projeds
of equivalert risk defies logic. Therefore, the IRR violates the £oond of the four properties
mertioned ealier. It also violatesthe Fihe Sepaation Theorem.

2). TheVaue-Additivity Principle.

The fourth of the dairable chaaderisticsof capital budggting rules demards that manayers
be able to consider one propd indeperdently of all others. This is known as the
value-additivity princple, and it implies tha the value of the firm is equal to the sum of the
values of ead of its projeds. A demonstraionis providedin tablel bdow. Projeds land 2 are
mutually exclusive, and projed 3 isindeperdent of them

Table 1 lll ustrationof Value-Additivity (Figuresin N6 iio ns)

Yea Projea 1 Projed 2 Projed 3 |PV Fator @10% 1+3 2+3
2012 (100) (100) (100) 1.000 (200) (200)
2013 0 225 450 0.909 450 675
2014 550 0 0 0.826 550 0

Projed NPV @10% IRR

1 354.30 1345%

2 10453 125.0%

3 309.05 350.0%

1+3 663.35 212.8%

2+3 413.58 237.5%

If the value-additivity prindple holds, we should be able to choosethe better of the two
mutually exclusive projects without having to consider theindeperndent prged. The NPVs of
thethree projeds aswell astheir IRRsare aso givenin thetableabove. If we usethelRRrule
to choosebetween projeds 1 and 2, wewould seled projed 1. But if we consider combinations
of projeds, then the IRR rule would prefer projeds 2 and 3 to projeds 1 ard 3. TheIRR rule
prefers projed 1 in isolation but projed 2 in combination with the ndependent projed. In this
illustration, the IRR does not obey the value-additivity prindple. The implicaion for
managemert is that it would have to consider all possble combinaions of projeds ard
choose thecombination that hasthe gedestintemal rate of return.

The NPV rule always obeys the valie-additivity prindple. Given that the gportunity cost of
capital is 10%, we would chooseprojed 1 as beng the bet ether by itsdf or in combinaion
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with projea 3. Consequertly, thevalue of thefirm is thesum of the values of theprojeds.

3). Multiple Raks of Return

Still amother difficulty with the IRR is that it can result in multiple ratesof returnif the cash
flows charge signsmore than once A classicexanpleis theoil-well pump problem desaibed
in Copdand and Weston (1988:33-34). Table 2 bdow reprodices the assaiated ncremertal
cash flows.

Table 2 Oil-Well Pump Incremertal Cash Flows

Yea Estimated Cash Flow(N &)
2021 (1,600)

2022 10,000

2023 (10,000)

If the opportunity costof capital is 10%, the NPV rule would rgjed the pojed becauseit has
negative NPV at that rate. If we are using the IRR rule, the projed has two IRRs, 25% ard
400%. Snce both exceal the opportunity cost of capital, the projed would probably be
acceted.

Mathemdicdly, the multiple IRRsare a result of Desca t mule @f signs, which implies that
every time the cash flows charge signs, there may be anew (positive, red) root to the
problem solution. For the above exanple, the signsof the cash flows chargetwice ThelRR
is the ete that cawses the disounted values of cash flowsto equd zero. Hene wesolve the
following equation for IRR:

NPV = 0 = (1600)/(1+IRR)’ + 10000/ (1+IRR)! + (10,000)/ (1+IRR)?
0 =(1600)(¥IRR)? +10,000 (1+IRR)1 10,000 (1+IRR)?

0 =1,600 (1+IRR)? i 10,000 (1+IRR)+10,000

This is dealy aquadratic equaion and has two roats. It hasthe geneal form

aé + bx +c = 0 (5)
ard can be soled using theformula
X = -b+&(b® i 4ac) (6)
2a

In sum, the NPV avoids all theproblemstheIRR is har to. It obeysvalue-additivity prindple,
correctly discounts at the opportunity cost of funds and most important, it is predsely the
same thing as maximizing the shareholder svédth.

2.3 Cash Flowsfor Capital Budgeting Purposes

Relevant cash flows should be ascertained for capital budgeting decisions given debt
finandng and taxes (Scloles, et a, 2015). In paticular, some cash flows, such as interest
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paid on debt and repayment of prindpal on debt, should not be considered cash flows for
capital budgeting puposes.

A\\ Macrothink Issues in Social Science

The following items areimportart notes in asertaining relevant cash flows:
1) Initial cash outlay caning in time period zero.

2) Incremertal working capital requiremens: arny increase inworking capital investrrent is
treated as cashflow becauseit reduces cashflow. It must comeat the begnning of the yer in
which it is relevant. At the erd of the projed life, the same amount of working cepital is
treaedas acash irflow.

3) Runnng costs ofraw materials, labour ad overheadsare important
4) Bendits, such as savigsin opeaating costsand annud salks revenue

5) Temind, scrap or resale value of assts must come in as cashinflows at the end of the
projed o0fe. | i

6) Ignae sunk costsin cash flow estimations. Herce, sunk costsare money arealy spert
or committed and therefore irrelevant to current investnent decisions for example, cost of
feasibility study, market studyand consultancy fees.

7) Ignae interest payments and finanang costs because tley have adrealy been
incorporated in the prged Odsscount rate. The undelying idea of discounting a the
opportunity costof fundsis that projeds undertaken by the firm must earn enough cash flow
to provide the required rate of return to creditors, repayment of the face amount of debt,and
payment of expected dividends to shareholders. This ideaunderlies concepts in the finanaa
contracting literature (Robats, 2015). Only when cash flows exceal theseamounts will there
be any gain insharelholder s @althwWhen we disount cash flows at the weightedaverage
cost of capital (WACC), thisis exadly what we are saying. A positive NPV is achieved only
after creditorsand shareholders recave their expected risk-adjusted ratesof return. In addition,
when evaluating a projed, it is important to use a cost of capital which is appropriate to the
risk of theproject. TheexistingWACC will therefore be apprapriate asa discount rate if both:

V thenew projed has the @anme level of bushessrisk as the existing opeaations. If busnhess
risk charges, required returns of shareholders will charge,and hene WACC will charge.

V undetaking the new projed will not ater the frm & gearing (finangal risk). The valies
of equity and debt are the key componerts in the cdculation of WACC, so if the valies
charge,clealy the exsting WACC will no longer be applicable.

V Arising from the above point, the gadrart bdow captures the approprete appraisa
techrique demnding on the pragd Orspaction the bumess and finandd risks of the
firm.
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Table3. Quadrant Showing Appropriate Appraisal TechnqueBased onProjed Risk Prdfile

BUSINESS RSK

Same Diff erent
FINANCIAL [Same Existing WACC Risk-AdjustedWACC
RISK Different [Use AdustedPresert Value (APV) |Use AdustedPresert Value (APV)
Source: Authoro6s Review of Literature

8) Depredation: Ignae depeciation in cash flow estimation because it is an opeaating
expenseand not a cashflow experse.

9) Divisiond paynents. Ignore divisional paymerts becauseit is not a relevant elemert in
theapprasal of projeds.

10) Opporunity Cost: Identify and consider any opportunity costi.e. existing resaurces of
thefirm that are madeavailable should beinduded at their eanomic or opportunity cog.

11) Taxation Paymerts. Corporation tax ratesmust be applied to the projed @peaating cash
flow ard treated as cash outflow. Note that there are two possible assumptions about timing
of cash flows namely:

V It could be assumed that tax paymerts occur sane yea as theprofit or

V  Tax paymens occu one year after the profit year, i.e., one year time lag between earning
the profit and paymernt of tax.

12) Capita Allowances: A company is ertitled to clam cepital allowances when it
undertakes certain types ofinvestnents:

V ltisclamed in lieu of depedation

V It takes the form of written down allowance (WDA)/ written down value (WB¥ich is
grarted atvarying rates onass#s.

13) Disposalof Assets: As a going concen, the assets origindly boudht by a company may
be disposed off or soldat the end of the useful life of the projed. This leadsto the fdlowing:

V Baanang Allowance It arises when the written down value (WDV) of an as#t at the
time of sale is greaer than the disposal value This, in effedt, mears that there is a tax
allowable loss on disposaland the company can therefore claim tax relief/savings.

V  Baandng Chage: It arises when the disposalalue of an asst is greaerthan the WDV of
an asst a the point of sale which givesriseto a taxable profit on disposaland the
company therefore mekes atax paymert.

14) Apportiored Fixed Overheads: This should beignored becausethey represernt coststhat
will be incured anyway whether or notthe project goesaheal.

In sum, the appragoriate ddinition of cash flows for capital budgeting purposesis free
opeating cash flovs mnus taxes on free qperating cash flows.
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PROHTABILITY INDEX: The pofitability index (Pl) of a progd is theratio of the aim of
the pesent values of allits cash irflows to the sum ofthe presert values of its cash outflavs,
i.e.,

P, = PVi/Ci (7)
Where P, = profitability indexof projed i
PVi = sumof presert value of cash ilowsfrom i
Ci = sum of presert value of ash outflavs of i.

Deasionrule: Smilar decision rule with the NPV. You should accept only projeds with A>1;
Reged projeds with PI<1; Rark and seled among projeds on the bass of ther profitability
indices.

TIME-ADJUSTED DISCOUNTING: One problem with the NPV method s that it does not
explicitly consider constrants other than profitability in rarking projeds. This, acrding
to Okafor (1983, p. 230), could constitute a serious limitation, paticularly in dewloping
countries where the $ortage of epital fundsis a mgjor constrant.

In situations like that, investment decisions become tied up with finanang decisions and
firmsare compelled to consider not only the profitahlity, but also the liquidity of projeds.
Projed liquidity, in this connedion, is meaured by the cashrecvery potertial of a projed
and not necessarily the easseof monetizing the assts.

Time-adjusted discounting is an evaluaion process that adjuststhe NPV of a project by its
index of capital remvery. Themodelis used for rarking aternative projeds. It is afour-stage
evaluaion pracess.

(&) TheNPV rule is used to screen the alternativesinto acceptable and unaccetable projeds
(b) The @pital recovery period for each aceptable dtemative isdetermined

(c) TheNPV of ead acceptable projed is divided by its cepital reamvery period to deermine
the present value of awrage annué incremental cash irflows expeded wihin the @pital
recovery period.

(d) Propds are rarked on the basisof the annudized values of NPV determined in © above.
Theprocedure isill ustrated in table 3below.
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Table 4 Ranking Projeds By Time-Adjusted Dscounting
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Periods A B C
2016 (200) (200) (200)
2017 200 50 150
2018 40 70 100
2019 60 80 150
2020 100 500 200
NPV 128.2 304.85 268.20

Copital Recovery 1 year 3 years 1.5yeas
Period (CRP)
NPV/CRP 128.2 101.62 178.8
Source: Authordés computation

It can be veified from table 4that the time-adjusted discounting would rank the alternatives
as fdlows: C, A, B. The NPVmethod, onthe other hand, rarks them in theorder B,C, A.

By accepting projed C instead of B, the firm would suffer some lossn presert net worth.
The appaert loss would, however, be compersated by the inaeased volume of funds
geneatedin theealy years of the life of projea C which could be reinvesed in other more
attradive ogportunities.

Since time-adjusted discounting reduces twice the significane of distart cash flows, it is an
ideal method for andyzing projeds that may, for a number of reasans, not live through their
projeded @hysicd @nd/or economic lives. The physid life of a projed could be terminaed
because of politicd reasos (wars, naionalization, etc.). Even where the physcd life is
guaranteed, the eaconomic life could be shortened by unforeseen charges in technology,
chargesin consume taste etc. Adversechanges infiscd policy (such as aban ontheimport
of a audal fador input) could aso cawsethe unplanneal obsokscene of a plant and calsethe
ealy abandormert of a progpd.

Consider what would happenif projeds B and C were to be abandored, for any reassm, say
after two years. The discounted cash flow from C would have paid off its initial costof the
projed. The ealier the abandonmert occus, the greaer the dispaity in costremvery. These
considerations stragthen the merit of time-adjusied discounting in evaluaing projeds in
deweloping countries where the shortage of capital is a serious constraint and projeds are
exposedto dangers of unplanned obsokscene due to politicd and economic fadors (Okafor,
1983:231).

2.5 The Mdified Internal Rate of Return

The IRR @ culatesthe discount rate tha would causethe projed to bre&k-evenassaiming it:
1) isthe costof finanéng the projed

2) isthe returntha can be eaned on allthereturns earned by the projed

Because of the problems with the standard IRR calcuation namay its reinvestrent rate
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axiom, inoonsistency with value-additivity and the possbility of more than a unique IRR or
no IRR, a modification emeaged known as the Modified Internd Rate of Return (MIRR).
MIRR has been de\eloped to counter the faregoing problems since it is unique and can deal
with differert borronving and re-invedmert rates.

MIRR measures the economic yield of the investmernt under theassumption that any cash
surpluses are reinvesed at thefirm & current cost of cgpital. Althoughthe MIRR, like thelRR,
canrot replace the NPV technque, it does givea meaure of the maximum cost of finane
that thefirm could sustainand allow theprojed to reman worthwhil e. Forthisreasm, it givesa
useful insight into the margin of error, or room for negotiation, when considering the
finandng of paticular investnent projeds. The MIRR follows a three-stage elculation
process:

Find the temind value of the cash inflows from the projed if invested at the compary 0 s
reinvestnent rate.

Find the present value ofthe @ash outflavs, discounted atthe canpany 6cgstof funds.

The MIRR is then deermined by taking the nth root of (TV InflowsPV Outflows) amd
subtrading 1 (Note ttet nisthe length of the projed in years). The procedure is demonstraed
in the following exanple.

A projed requires an initial outlay of N24,000,000 ard will generate annu# cash flows as
follows:

Yea Cash flow (N 600)
2021 7,800
2022 6,000
2023 4,200
2024 7,400
205 9,200

The cost otapital is 10%.
Required: a) Show the overall net cashpodtion for the projed if:
V thecompany had a costof cepital equivalent to the IRR
V ard al cashflows eaned were invesed for the duration of the projed at that rate

b) Assume now that funds can be borrowed at 10% whilst the reinvestnent rate
for postive cash flows is12%. Wha is the MIRR?

Solution:
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Table5. NPV ard IRR Computation
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Yea | Cash Flow(N&O0O0) | DF @10% | PV (NG&00) DF @ 14% PV (N&00)
2020 (24,000) 1.000 (24,000) 1.000 (24,000)
2021 7,800 0.909 7,090.2 0.877 6,840.6
2022 6,000 0.826 4,9560 0.769 4,614.0
2023 4,200 0.751 3,154.2 0.675 2,835.0
2024 7,400 0.683 5,054.2 0.592 4,380.8
2025 9,200 0.621 5,713.2 0.477 4,774.8

NPV 1,967.80 (554.8)

Source: Authorés computation

This gvesan IRR d:
IRR = 10+ [1,967.8/(1,967.8 +554.8)] (14-10) = 1312%

Using a sprealsheet, amoreaccuate IRR can be shownto be 13.07% arnd we can usethis for
demonstrationpurpose:

Table 6 Net CashPositon

Yea Cash Inflow (N@00) Invesed For Invesed @13.07% | PV (N&O00)
2021 7,800 4 years X 1.1307 12,749.24
2022 6,000 3 years X 1.1307 8,673.48
2023 4,200 2 years X 1.1307 5,369.63
2024 7400 1 year X 1.1307 8,367.18
2025 9,200 - 9,200.00

44,359.53

Source: Authorés computation

Thetotal anount invested a end of the projed, the 2025 viue (time5 value) of thecost of
the nvestnent: N24,000 x (1.1307)° = N44,356 which maches the incomefrom the retums.
Or dterndively, time 0 value of the ncomefrom the retums = 44,360 (1.1307)> & N24,000.
The net cash postion for the projed is therefore effectively zero, i.e., an IRR of 13.07%
mears that if the cost of borronving and the eturn eaned on investnents were bah 13.07%,
the progd would bre& even.

To cdculate the MIRR, we restate the projed cash flowsto be equivalert to an outflow at time
0 ard a single inflow at the end of the progd life (the demind valu @, @sing the assumed
reinvestnent rate.
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Table 7 MIRR

Yea Cash flow @time 0(N@&O00) Equivalert Cashflow @ 2017 (NGO00)

2012 (24,000)

2013 7,800 x 1.12 12,273

2014 6,000 x 1.12 8,430

2015 4,200 x 1.12 5,268

2016 7,400 x 1.12 8,288

2017 9,200x 1 9,200

43,459

Source: Authordés computation

Thus, what is the IRR of a @ash outflow of N24,000 at time O followed by an inflow of
N43,459 at time 5?

N43,459/ (1+)5 =24,000
R =(43,459/24,000)° -1 = 0.126.
So he MIRRIs 12.6%. This istherefore the return onthe projed.

Since the return on the projed is higher than the cost of finance the projed should be
acceted.

An alternative fomula for deriving the MIRR is givenas:
1+ MIRR = (1+ro) [PVR/PVI] V" (8)
where
PVR =thepresert valueo f  tethrephaieo of the projed
PVI =thepresert valueo f  tnlrestmentiphaseo of theprojed.
ro =the firm®é cat of capital.
2.6 Projeds Wth Differert Lives

Mutually exclusive projects with unequal economic lives presernt peculiar problems of choice
The solttion to the probém is demonstrated by the use of the NPV technique assuming the
prgeds are replicaed indfinitely at constant scale. Mathematically, NPV of the resulting

perpetuity is
NPV(N,D) = NPV (N) [ (1+k)"/ (1+Kk)N 1 1] (9)

Table8. Example of Projeds With Differert Lives

Yea 2021 2022 2013 | 2014
Projed A (10,000) 6,000 6,000
Projed B (10,000) 4,000 4000 | 4,750
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At a digount rate of 10%, NPVsof projects A and B are N410 and N500 respedively. Projed
B would be preferred to A. However, we do not know the outcome at the erd of the two-year
life ofA. So,we asuumethat thecashflowscan bere-investd at thefirm 8 opportunity cost of
funds.

Given this axiom, thevalue ofthe two-year project, A, replicaedat constart scde forever is
NPV (2, ) = NPV (2) [(1+ 0.10)% (1+0.10)? -1] = (410) [1.1% / 1.1% i 1] = 410(1.21/0.21)
= N2,360
For Projed B, thethree-year project, we have
NPV (3P) = NPV(3) [(1+0.10)% (1+0.10)* i 1] = N2,020
When the @ash flows areadjustedfor differernt projed lives, A providesgredaer wedth.

Anothe way of comparing the projeds is to mulitiply the NPVs of the infinitely replicaed
projeds bythe opportunity cost of capital to obtain what is cdl ed theannud equivalert value,
which is given nathemdically as:

KNPV (NDP) = NPV(N) [k (1+k) V(@+K)N-1] (10)

It is important to note that the annu# equivalert rule is only appropriate for comparing
projeds with equivalert risk.

Moreover, the simple NPV rule can be applied to determine the optimal life, or duration, of a
projed. Applying the kasic maximization prindple in ecmnomics, the ogima duration occus
at the pointwhere the NPV is maximized,which is equivalert to equality of the margind rate
of return and the opportunity cost of capital. The IRR rule, assuming replicaion with
propotiondely increasing scde, could give a good solution to the duration problem if the
re-investent rate assumption is modified to re-investnent at the firm 8 opportuwnity cost of
capital. In sum, the NPV rule with constant scde replication givesthe lest solution to the
optimal projed life gestion Copdand & Weston, 1988, pp.54-55).

3. Capital Budgeting Techniquesin Practice

Following discussion othe basic tehniques for investrrent apprasal, it is important to
exanine, from financial manager surveys, the capital budgeting techniques that are favoured
in practice.Corpofate capital budgeting (CB) and cost of capital estimation are among the

most important decisions made by the inanda manaer. In this process, it is cruda that
mangemert use mehods that result in shaeholder swéealth maximization. Over time,
manges have used commonly taught cepital budgting modds and cost of capital
estimation procedures; however, the use of modds may rot aways aign with wha is taught

in collegiate finance The fast pace of charge in digital technologies,the globalization of
bushess,expanding expectationsard thetail windsof the2007-

2009 global finanaal crisis and European debt crisis are among the mary fadors that make
the current bushness ervironmen paticularly chdlenging and thus, rerder smple CB
techniques ingpprapriate for investmen appraisl. Along theselines, a recert ACCA report
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(2016) reveds:

AFi nanci al manager s ar e g owledge of, and diffeeert d e e ¢
approaches to, some areas of financial management, as well as mastery of a new financial
management di scipline. There are a diverse

and communication skills that are lacking todayl veié vital by 202530. Included are
understanding of: global trade and markets; Islamic finance; investment appraisal; alternative
ways of raising funds; plus the knowledge of multiple languages, local tax and capital
movement | aws and (ACGA 200683).s practi ceséo

The report further states:

A T hfaeus on free cash flows will continue, so a dardard definition of this and how to
measure it is nealed, rather than different companes taking differernt approaches. Views in
thefinane prokssionare polarized as to whether somefinanda modds will continue to be
useful. Same e acontinuing neel for cdculations such as net present value (NPV), while
others argue that as more non-quartifi able fadors are involved in investmerté v aidion,
decisions should bebasd lessonNPV ard simil ar finanéal modds, and moreonthebalance of
the ertire portfdio, induding intangibles such as trademarks, regional opeating licencs,
strakgic shift and brand strengthé . 0 nd Aurther stating tlat i Fhanéa manayes will neal
to provide reliable forward-looking forecastsbased on uinderstanding of the businessard its
ervironmert (not justthefigures). 0

Grahan (2011) has suggesed the useof CFO surveys as a motivationa tool to bridgethe gap
between the theory and pradice of Corposete Finance

3.1 Survey onthe Useof Capital Budgeting Techniques

The reseach of Ryanand Ryan @002), on capita budgeting methods utilized by Fortune
1000 comparnies, reveas the Net Present Value (NPV) as the most preferred technque.
Andres, Fuente & San Martin (2014) concur with respect to the Spanish mBokiethe
NPV ard IRR aresuperior to other basiccapital budgeting tools. Amongstthe more advanced
capital budgeting tools, sersitivity andysis and scenaio andysis were the mostpopular toadls.
Theresults are displayed ae displayed in tables 9 and 10 beow.
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Table9. Comparisonof Basic Capital Budgeing Tools

Respanseto the quesion: fiPleaseclassity how frequertly your firm utiliz es each of the following budggting
tools.AOftendowould generally mean that youusethis tool about 75% of thetime, fisonetimes would refer to
about 50%, and frarel yo would mean about 25% of thetime. ®he absolute percentages are in columns 3-7
and the cumulative percentages are in columns 8-10. Results are basedon 205 respanseshby sizeof capital
budget. All toolscan be completed with basic Excel or other spreadshest fundions.

Capital Sizeof |Always| Often |Sometimes| Rarely | Never |Alwaysor| Always, |Rarely or
Budgeting Tool| Capital |(100%)| (75%) | (50%) | (25%) | (0%) | Often | Often,or | Never
(level of |Budget (in (>=75%) | Sometimes |(<=25%)
tgchnlcal millio ns) (>=50%)
difficulty,
L=Low,
M=Medium,
H=High)*
Net Present | Lessthan | 3299%| 526% | 132% | 1.3% | 00% | 855% | 987% | 13%
Value (NPV) $100
(L) Full  1498%|353% | 109% | 30% | 10% | 85.1% | 96.0% | 4.0%
Sample
Internal Rate | Lessthan | 30.3% | 43.4% | 211% 3.9% 1.3% 73.7% 94.8% 5.2%
of Return $100
(IRR) Ful  1446%|322% | 153% | 64% | 15% | 76.7% | 921% | 7.9%
**(L) Sample
Payback ** (L)| Less han | 26.0% | 37.7% | 208% | 130% | 25% | 637% | 845% | 155%
$100
Full  |19.4%| 33.2%| 21.9% | 16.8% | 8.7% | 52.6% | 745% | 25.5%
Sample
Discounted | Lessthan| 17.6%| 28.3%| 20.3% | 20.3% | 13.5% | 45.9% | 66.2% | 33.8%
$100
Payback (L) | Full | 15505 22.206| 19.1% | 21.1% | 22.2% | 37.6% | 567% | 43.3%
Sample
Profitability | Lessthan| 2.8% | 22.2%| 25.0% | 20.8% | 29.2% | 25.0% | 50.0% | 50.0%
$100
Index* (L) Full | 590 | 15.59%| 22.5% | 21.9% | 34.2% | 21.4% | 43.9% | 56.1%
Sample
Accounting | Lessthan| 8.2% | 5.5% | 246% | 9.6% | 52.1% | 13.7% | 38.3% | 61.7%
Rate of $100
Return * (L) Full 53% | 9.5% | 18.5% | 16.4% | 50.3% | 14.7% 33.3% | 66.7%
Sample
Modified IRR | Lessthan| 0.0% | 4.2% | 14.1% | 25.4% | 56.3% | 4.2% 18.3% | 81.7%
* (M) $100
Full | 2206 | 7.1% | 12.6% | 27.9% | 50.3% | 9.3% | 21.9% | 78.1%
Sample

Note.*** is 62 significant within the specific capitl budgeting method at the .01 level,

** is 6 Aignificant within the specific capitel budgeting method at the .05 level, and
* is G2 significant within the sgecific capitl budgeting method at the .10 level.
Source: Ryan and Ryan (2002).
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Table D. Relative Usage of Various Supplemertary Capital Budgeting Tools

Respanseto the quesion: fiPleaseclassity how frequertly your firm utilizes each of the following budggting
tools. fi0fteno would generally mean that you usethis tool about 75% of the time, sonetimes @vould refer
to about 50%, and firarelyo would mean about 25% of the time. ®he absolite percentages are in columns
2-6 and the cumulative percenbgesare in columns 7-9. Results are basedon 205 respmses.
Supplemental  |Always| Often |Sometimes| Rarely | Never | Alwaysor | Always, | Raely or
Capital Budgeting |(100%)| (75%) | (50%) | (25%) | (0%) | Often | Often,or | Never
Tools* (>=75%) |Sometimes| (<=25%)

e

difficulty, L=Low,
M=Medium,
H=High)
Sensitvity 205% | 44.6% | 20.0% 41% |108%| 651% 85.1% 14.9%
Analysis(M)
Scenario 105% | 311% | 253% | 121% |211%| 416% 66.8% 33.2%
Analysis(M)
Inflation 120%| 194% | 152% | 251% |283%| 314% 46.6% 53.4%
Adjusted
Cash Flows
(M)
Economic 120% | 188% | 230% | 199% |26.2%| 30.9% 53.9% 46.1%
Value Added
(EVA) (M
Incremental 85% | 191% | 197% | 165% |503%| 27.7% 47.3% 52.7%
IRR (M)
Simulation 31% | 162% | 17.8% | 27.2% |356%| 194% 37.2% 62.8%
(H)
MarketValue Added 3.7% | 11.2% | 181% | 26.6% |404%| 14.9% 33.0% 67.0%
(MVA) (M)
PERT/CPM (M) | 1.1% | 7.1% 228% | 26.1% |429% 8.2% 31.0% 69.0%
Decision Tree 11% | 6.8% 232% | 33.7% | 353% 7.9% 311% 68.9%
(M)
Complex 11% | 6.5% 135% | 222% |56.8% 7.6% 211% 78.9%
mathematical
modkls (H)
Linea 0.0% | 5.4% 114% | 232% | 60.0% 5.4% 16.8% 83.2%
Progamming
(H)
Option 0.0% | 5.3% 155% | 26.7% |524% 5.3% 20.9% 79.1%
Pricing Model
(H)
Red Options 05% | 1.1% 9.7% 232% | 65.4% 1.6% 11.4% 88.6%
(H)
Saurce Ryan ad Ryan (2002).
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(1) Sensitivity andysis allows for the change in one input varable at a time, such as sales or
cost of capital, to seethe dhange in NPV.Please seeHovakimian (2009) for atheoretical
anaysis.

(2) Scenaio andysis allows for the charge in more than one variable at a time, induding
probabilties of sich changes, to seethe dhargein NPV.

(3) Inflation Adjusted Cash Flows adjusts expected future cash flows by an estimated
inflation fador.

(4) Economic Value Added (EVA) measures manaerial effectiveness in a given year or
period (ne opeating profit after taxes T after tax cost of capital required to sypport
opaations)

(5) Incremenal IRR is the IRR of the differene in cash flows of two comparison projeds;
commonly used in replacemert decisions

(6) Smulation is a nethod for calculating the probability distribution ofpossible outcones.

(7) Market Value Added (MVA) is the market value of equity 7 equity cgpital supplied by
shareholders.

(8) PERT/CPMiis theandysis and mapping of themostefficiert finanda decision.

(9) Dedsion trees are graphicd ill ustrationsused to model a series of sequertial outcomes,
along with ther assaiated probabilities.

(10) Complex mahemdicd modds a genera term indusive of various option pricing
modeltechniques, complex red options, and firm spedfic proprietary models and methods.

(11) Linea progranming iderntifies a set of proeds that maximizes NPV subject to
constrants (such as naximum avalable resaurces)

(12) Option pricing mode indude either binomial option pricing model or the Bladk-Scholes
option pricing modd, thelatter used by firms such as Merck with high R&D expenditures ard
relatively few, dbdt large postive NPV investnents.

(13) Red options indude the opportunity for expansion, contraction, or abandommert of a
capital projed beforethe end of its life.

Both option pricing ard red options techniques fadlitate the integration of corporate finanaal
objectives with organizationd straegy and strengthen links with stakdwolder sexXjpectations
ard assa@iatedrisks. Theimportart survey papesin this areaindude Smit andAnkum (1993),
McDondd (2006), Rigopoulous (2014) and Markovics (2016).

Grahan and Harvey (2001) and Coleman Maheswaran, and Pinder (2010) revea similar
results in tems of the domnan@ ofthe NPV ard IRR over oter tools. The most nteresting
results come from examning the responses conditiond on firm and execuive chaaderistics.
Large firms are signficartly morelikely to useNPV than smdl firms. There is no differene
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in techniques used by growthand non-growth firms. Highly levered firms are signfificartly
more likely to useNPV ard IRR than firms with small debtratios. Thisis not just an artifad
of firm size. In unreported andysis, they find a signficant differene between high- ard
low-leverage sndl firms as well as high- and low-leverage large fims. Interestingly, highly
levered firms arealso mae likely to use srsitivity and simulation andysis. Perhgps because
of regulatory requiremerts, utilities are more likely to use IRR and NPV and perform
sensitivity and simulation andyses. In addition, executive chaaderistics could be criticd to
the choice of technque. They find that CEOs with MBAs are more likely than na-MBA
CEOsto usenet present value, butthedifferene isonly significart at the 10% level. [Graham
Harvey andPuri (2012) presert morerecer evidence onthelink between manaerial attitudes
and corporate behavior]. Elsas, Flannay, and Gafinkel (2014) is another importart paper on
theleverage connedion to the @pital budgeting decision.

Moreover, Grahan and Harvey (2001; hereinater G&H) find that firms that pay dividernds
are signficartly more likely to useNPV ard IRR than are firms that do not pay dividends.
This result is aso robust to theandysis by size. Public companies are significartly more
likely to use NPV and IRR than are private corporations. As their correlation andysis
indicates, mary of these attributes ae carelated. For example, private corporatians arealso
smaller firms.

Other than NPV ard IRR, the paybak peiod is the next most frequertly used cepital
budgetng technique. This is surprising because finandga textoooks have lamerted the
shortcamings of the paybek criterion for decades. (Payback ignores the time value of money
ard cash flows beyond the cutoff dat; the cutoff is usudly arbitrary.) Smdl firms use the
payback period amostas frequertly as they use NPV or IRR. In untabubted andysis, they
find that among smdl firms, CEOs without MBAs are more likely to use the paybadk
criterion. The paybad is most popular among maure CEOs. For both smal and large firms,
we find that mature CEOs use paybek significartly more often than younger (EOs in
separate examindions. Paybadk is ako frequertly used by CEOswith long tenue. Few firms
use the discounted paybak, a mehod that eiminaes e of the payback criterion's
deficiendes by accounting for thetime vale of money. An Australan exanple isprovided in
Coleman (2007).

It is sometimes argued that the paybak approad is rational for severely cepital constrained
firms: if an investnment projed doesnot pay sitive cash flows ealy on, the firm will cease
operations and therefore not recave postive cash flows that occu in the disart future, or
else will not have the resaurces to pursue othe invegmerts during the next few years. G&H

donot find any evidence to supportthis clam becausethey find no relation betveen the useof
payback and leverage, credit ratings, or dividend policy. Their finding that paybak is used by
older, longer-tenure CEOs without MBAs instead suggests that ladk of sophgticaion is a
driving fador behind thepopularity of the paybadk criterion.

In summay, compared to previous reseach, the survey resultssuggestincreased promnene
of NPV as an evaluation technique. In addition, the likelihood of using specific evaluation
techniques islinked to firm size, firm leverage,and CEO chaacteristics.In particular, smal
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firms are signficartly less likely to use NPV. They are also lesslikely to use supplemenary
sersitivity and VaR andyses.

One of theinterestingimplications of cgpital budgeting is that the NPV of aprojed is equal to
the expected increase in shareholder sw@alth. This mears that the moment a firm publicly
reveals thet it has undertakena postive NPV projed, the maket price of the firm 8 stock
should increase bythe projed &NBV, even though no cash irflows fromthe projed have yet
been recaved. The treory predicts that if manages acept positive NPV projeds, ary
anrouncemen of an increasse n plannal cgpital expenditures should result in an increasein
the firm & stock price, whereas any anrouncemenh of a decreasewill imply fewer positive
NPV opportunities ard result in a decline inthe gock price.

3.2 Constrained Capital Budgeting Problens

Here, the capital budgeing decision is made where capital constrants exist, that is, in
situations of capital rationing. Capital constrants can be imposedfrom within thefirm, for
example, as a digiplinary measure to reduce gearing during an economic downturn (Zharg,
1997) or imposd by the apital market (Campdlo, Giamborg, Grahan & Harvey, 2011,
2012). Most economists wauld agree that strict capital constrants simply do not exist in the
red world so long as cepital markets are reassmably efficiernt (Guariglia, 2008). However,
liquidity constrants could be experiencel during a finanda crisis ard in the pesence of
market frictions. Hadlock and Pierce (2010) review same useful indices (or measures) of
finanda constrants.

Basicdly, there are two types of capital rationing namey single-period and multi-period. A
single- period capital rationing refers to the situation where the funds constrant is
expeienceal by the irm now butfundsare expectedto befredy available in later periods.In a
multi-period situation, funds shortage orbudget constrant is expected to pesist over a
numberof periodsor even nddinitely.

In addition, theprojeds can be caegorizd into two namay divisible and indivisible projeds.
Divisible projeds are projeds that are infinitely divisible so that the whole or fradion of the
projeds can be undertaken. On the other hard, indivisible projeds are those wich must be
undertaken wholly or not undetaken at all. The table bdow summaizes the assaiated
solution techniques basd onthetype ofproblem and caegory of projed.

Tablell. Types of capitalrationing problemsand the associated solution techniques

SINGLE i PERIODSINGLE-PERIOD |MULTI-PERIOD MULTI-PERIOD
(DIVISIBLE (INDIVISIBLE (DIVISIBLE PRQIECTS) |(INDIVISIBLE
PRQIECTS) PRQIECTS) PROIECTS)
SOLUTION [PROATABILITY [TRIAL & ERROR [LINEAR INTEGER
TECHNIQUE [INDEX USING NPV RULE |PROGRAMMING PROGRAMMING
TECHNIQUE
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A gred deal has been written on the topic of constraned capital budgetng. As a result of

spae constrants, we do not discuss the vanous approeches here. The interested reader is

referred to Lorie and Savage(1955), Baunol andQuardt (1965), Myers (1972), Bierman and

Smidt (2007a, 2007b), Guaiglia (2008), Brunzdl, Liljeblom, and Vaihekoski (2013),

Markovics (2016 and Bedey, Myers, andAllen (2020) as an exallert set of references.

4. Capital Budgeting Procedures under Inflation

The mgor point emphasized here is the inflation impact on cgpital budgeting andysis.
Inflationary fador can beincorporated in either the cashflows or the digount rate. Along the
lines of cash fow adjustmert for inflation, a distnction is usualy made betveen nominal
cash flows and red cash flows. Also, the dscount rate can be adjusted to reflect either the
nomind or red costof capital. Thetransformation of discount rate from the ed interest rate
to the nomina interest rate of interest follows wha has longbeen recognized as the Fisher
effed, statedormdly as:

(+r) (0+Ky) = (11)

Where k is the required rate of returnin nomina temms, Uis the articipatedinflation overthe
life of the projed, ard r is the red rate of return. A mgor chdlerge in pradice is the
estimation of expected (uture) inflation. This can be overcomeif a referene ismade tothe
term dructure of interest rates. Abko, the Treasury bill rate nmay serve as a pxy for near-term
inflation.

To avoid conventional biases in capital budgeting underinflationary conditions, nominal cost
of cgpital must be applied to discount nominal cash flows or red cost of cgpital applied to
discount red cash flows in the DCF process. Thewhole esene is to ersure an efficiert/
saund alocaion of cepital. Making the inflation adjustnment does not aways necesarily
result in a negative NPV for the projed, it simply results in a more accuate estimate of the
net benefits fromthe progdi postive or regative.

5. TheTerm Structure of I nterest Rates

Two fixed-income instrumerts with similar (credit) risk profile butdifferert tenor will have
different yields to maturity. The relationship between the yield to maturity and the term to
maturity of vanous fixed-incomeinstrumertsis referred to as thetermstructure of interest rates.
The graphicd portrayal of theterm structureis referred to as theyield curve. We are famili ar
with the four main theories ofthe term structure namdy:

1) Expectations (omunbiased expectations) Theory
2) Liquidity Preference Theory

3) Market SsgmenationHypothesis

4) Preferred Habitat Hypothesis

Theunbiased expectations theory holds that theforward interestrate (f2) is equal to theexpected
oneyear (future) spotrate (2r1). Thus, a set of spotratesthat is rising can be explained by the
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argumert that the market opines that spot rates wll berising in thefutureand vice versa. The
expectationstheory implies that the only reasonfor an upward-sloping term structure is that
investors expect short-term interest rates to rise; the only reason for a declining term
structure isthat investorsexpect short-termratesto fall. The expectationstheory also implies
that investng in a swkcession of shorterm bonds gives exatly the same expeded turn as
investng in long- term bonds. Mathemdically, (1+1r1) (1+1f2)= (1+1r2)? , which can be
conveniertly interpretedto mean that the expected return from a maturity strategy must equal
the expected return on a rollower strategy.In other words, a two-year investrent can be
thought of as eaning the one- year spotrate for thefirst year and the extra return, or forward
rate, for the second year [such that f2= 2r1]. The expectationstheory fails to consider the fad
that prices of long-duration bondsare more volatile than those of short-term bonds. This
volatili ty of long-term bondscreaesextra risk thus making short-term bondsto be preferred.
The Liquidity preference theory (LPT) staes that invegors will demand a higher yield to
compensate for the extra risk of long-term bonds. Tis, the forward rate will be higher than
the expeded st rate becawse it embodies aliquidity premium (LP) and the term strature
will be upward sloping more ofen than not. Even if future spotratesare expected tofall, the
implied liquidity premium will offset the downward sloping effect of falling spotrates on the
term structure. According to the LPT, 1f2= 2r1 + LP and thus (1+1r1) (1+1f2) | (1+1r2)%
This inequality is the key to understanding how the liquidity preference theory explains the
term structure (Shape, 1999:125). A third explanation for the deerminaion of the term
structure rests on the assumption that there is market segmentation. Various investas and
borrowers are thought to be restricted bylaw, preference or customto certain maurities.
Perhagps, there ismarket for short-term fcurities, intermediateterm curities and a third for
long-termsecuriti es. According to the market segmertation theory, spot ratesare deermined by
supply and demard conditions in ead market. With this theory, an upward-sloping term
structure exists when theintersection of the supply and demand curves for shortertermfunds
is at alower interest rate than theintersection for longer-term funds. This situation could be
due toeither a relatively greder demard for longer-term funds by borrovers or a relatively
greder supply of dorter-term funds by investors,or somecombination of the two. A
converseexplanaion holds for a downward-sloping termstructure. Findly, a more modeate
version of the market segmertation theory is embodied in the preferred habitat hypaothesis
which statesthat certain market segmerts attract an idertifi able clientele of investorsand
borrowers to it. However, they are willi ng to leave their desired maturity segments if there are
significant differences in yields betveen the varous segmerts. These yeld difference are
determined by market forces within thesegnerts.

As a result, as under the liquidity preference theory, the term structure under the preferred
habitat hypothesisreflects both expectationsof future spotatesand arisk premum. However,
the riskpremium under the peferred habitat argumen doesnot necessarily rise diredly with
maturity but it is a funaion of the extra yield required to induce market participants to shift
out of their preferred habitats.

Regadless of which theory of the term strature is correct, the fad that one-year forward
ratesare not constant is relevant for the capital budgeing decision. The cash flows estimated
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for ead year should be discounted to the presert, using the information revealed in theterm
structureof interestrates.

When the term structure is downward sloping, a firm that uses the long-term rate to discount
al cash flows will tend to overestimate the NPVs of projeds. Of course, when the term
structure isupward sloping, the oposite biasexists. In addition, it is possiblefor the wrong
projed to be ®leded if the informaion given intheterm gructureis ignored.

It has been suggested that the term stricture providesthe best estimate of expected inflation
(e.g., Fama 2005). If so, a downward-sloping term structure implies that investors gpect
nea- terminflation to be higher than long-term. An upward-sloping term structure (removing
the liquidity premium) implies the opposite.If the irmé& capital budgeting procedure
discounts nominal cash flows (cum inflation) at market rates,the cash flow estimates should
reflect inflation on a pa-by-year bass.

6. Conclusion

This paper has attenpted a review of cgpital budgeting techniques in theory and pradice. The
maternial captured is far from complete. Thebasic idea however lies in the evaluaion of
investrent projeds to detemine their suitability on the basiof their finandal attributes.An
investnent projed is suitable if and only if it addsvalue tothe shareholdes @wedlth. If all the
possibleinvestmert prgeds canrot be undertaken then the progds which add the geaest
values to wedth should be undertaken. The ngjor tool for determining this sutability is the
NPV technique, sonmetimes supplemerted by some oher techniques. The keyelemerts of the
capital budgeting exercise indude the correct definition of cash flows and the deérmindion
of the apprapriate cost ofcapital. Risk and uncetainty fadorsintroduce importart extensions
to the basiappraisl techniques. Recert evidence from Corporate America, United Kingdom
and Australa reveals a continuous aignmert and dominane of theoretical tools of NPV ard
IRR with cepital budgeting pradice basd on the reported field surveys. Empiricd reseach
suggeststhat capital budgeting decisions will become more dificult over the coming years.
The current opeating ervironmen chaged by emeging digital technologies, forces of
globalzation, expanding stakéolder expectations, incressed regulation and strongr
governane, requires all CFOsto takea more raundedview within the bugiessand a more
globalview of the busnessernvironmert.

A mgor weaknessof the DCF approahesliesin thar failure to capture intangible assets ard
growth opportunities in capital budgeting situations. This weakness is espedaly more
pronouncel when the projeds involved are not cash cows. Projeds with substatial growth
options could be betér appraisd using rea-option valuation methods (McDondd, 2006). A
fuller discussionof this asped ard related ssues is a fertile ground for furtheesearch.
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