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ABSTRACT

The efficient allocation of scarce resources of a
busi ness firm has been the very question bothering
busi nessnmen and Econom sts alike. There has been effort
by Researchers in the business field whose main
contention has been on how to build models and
mat hemati cal expressions that wll help to solve the
probl em of determ ning optinmal allocation of firns scarce
resources.

It is quite notable in the fields of both finance and
Econom cs, that renounced Econom sts |ike Boan, W cksel
and Irwin Fisher have laid sone theoretical foundations
for analyzing investnent decision in a nore systematic
and econom cal manner.

It is certain that in business decisions; capital
budgeting which is a part, involves the application of
large initial Capital (cash outflow), which in the mnd
of the investor, are inflows of cash, which are always
uncertain.

Since large suns of noney are always commtted for
|l ong periods of time, it is expected that firnms need to
be nore careful in identifying projects and selecting the
nmore viable ones which, they can undert ake. I nfact the
selection is very necessary, since the firm my have

financial constraints.
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This selection is done through the application of the
vari ous appraisal nethods of capital budgeting.

This project work is ainmed at studying the capital
budgeti ng decision of Nigerian Tobacco Conpany (NTC), to
ascertain whether its. (OB application in the conpany
conforms with the theoretical standards, as it 1is

expected in an ideal situation.
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INTRODUCTION

Efficient allocation of capital is one of the most
important functions of financial management in modern
times. This function involves the firm’s decision to
commit it’s funds in 1long term assets and other
profitable activities. The firm‘’s decisions to invest
funds in the long term asset® are of considerable
significance since they tend to influence the firm’s
wealth, determine it’s size, set the pace and direction
of it’s growth and affect it’s business risk.

The investment decisions of the firm exceeding one
year are commonly known as capital budgeting or capital
expenditure decisions. Therefore capital budgeting
decision may be defined as "the firm’s decision to invest
it’s current funds most efficiently in long-term
activities in anticipation of an expected flow of future
benefits over a series of years. Generally, the firm’s
capital budgeting decisions will include addition,
disposition, modification and replacement of long-time,
or fixed assets e.g.mechanisation of a process, choosing
between alternative machines expanding the business,
introducing a new product etc.

Since capital budgeting decisions are among the most
¢rucial and c¢ritical business decisions, special
attention is given to them because:

. 29 They have long-term implication for the firm and
influence it’s risk complexion.



ii. They involve commitment of large amount of funds.

: f5. 15 145 They are irreversible decisgions.

iv. They are among the most difficult decisions.
Good capital budgeting will improve the timing of
asset acquisitions and the quality of assets
purchased. The important steps involved in

capital budgeting process are:

a, Project generation .
b. Project evaluation

e Project selection

d. Project execution.

These steps are important, and to make the process more
effective, a budget constraint has to be imposed on the
execution of projects and a system of following up the
results of completed projects may be established. The
nature of the formal system for the capital budgeting
process will depend on the size of the firm and nature of
projects, and their number, complexity and diversity.

The capital budgeting decision is characterised by
costs and benefits that are spread out over several time
periods. This then calls for the consideration of time
value of money in order to evaluate the alternatives
correctly. The usual thing is to consider risk as well
ag time value of money or at the sametime, projects can
be evaluated under a situation of certainty - i.e. costs
and benefits are known, though it is difficult to
congider time value of money without incorporating risk

factors.



Because the capital budgeting process is long terﬁ in
nature, there is always the need to develop a methodolpgy
for translating in future inflows to the present.
Therefore in‘capital budgeting, the following areas
usually form the basis for the .capital budgeting
decision:

a. - Time value of money - where an understanding of a
compound sum, present valﬁg, annuities and yield
help us to determine the present and future value
of our investments, | |

b. Valuation of scurces of financing - i.e.
determination of required rate of return and
current value for bonds, preferred stocks and
common stock -i.e considering what the organisation
pays for the use of these funds.

c. The capital asset pricing model - where individual
asset returns are related to market returns.

a. Risk in capital budgeting.

Since the objective of financial managemént is.tb
maximise the market value of the firm and the
wealth of the share holders, it is proper that we
determine the appropriate mix of profitability‘and"
risk in order to achieve this objective. .

The techniques or criteria available for the
valuation of projects are principally of two types:

1. Traditicnal criteria - which may include:

i. Pay back period (PB)

ii. Accounting rate of return (ARR)



2. Discounted cash flow (DCF) criteria - which include:
5 Net present value (NPV)
ii. Internal rate of Return (IRR)
iii. Profitability index or Benefit - cost return
ratio (PI).

Infact different firms may use different methods
(ones listed above), but which method is appropriate for
a particular purpose of the Firm will depend upon the
circumstances. A large company may use more than one
techniques to appraise each of it’s investment while a
small firm may contend with - only one technique which
involves minimum funds and time. Though the appraisal
techniques will help management in making decisions
objectively it must still exercise - it’‘s common sense
and judgement in making the decisions.

Despite the increasing importance of capital
budgeting solutions to gsome of its problems are still
proving difficult. Dominant among the problems is the
lack of a sound theoretical or sustainable operational
way of handling the problem of uncertainfy. This problem
is still being encountered, even though prediction and
measurements of receipts and costs have been made easier
by advances in economic forecasting, econometrics and
budgetary control.

Therefore, this research work is limited in scope to
finding out how the company, chosen as the case study,

keeps itself abreast of the capital budgeting techniques



that are used in evaluating investment proposals.
Whether or not the company employs the budgeting

techniques, and how generally it is able to deal with its

problems of uncertainty.

STATEMENT OF THE RESEARCH PROBLEM

As already highlighted in the introduction, capital
budgeting is aimed at increasing the wealth of the firms.
Put in another way, it means incr&asing the market value
of the firm's shares through efficient allocation of
resources, or strictly in this case the capital. It is
of considerable importance or significance since it tends
to determine it size, set the pace and direction of its
growth and affect its business risk.

Though there is global acceptance of its objectives,
the techniques used in arriving at these decisions have
continued to change over time. Significantly, the most
fundamental change has been the tendency to progressively
tap the benefits of capital budgeting.

The dynamism of these techniques has Dbeen
necessitated by the phenomenal growth in the size of
business enterprises, improved and efficient method of
operations, the advent of computers and to some extent
the number of capital budgeting decisions made in any
given period under consideration.

Profoundly, this is basically clear and simple, since
accurate budgeting decisions will mean rise in the market

value of the firm’s shares, all things being equal -



which is the ultimate gcal of every firm, investors, the
public and other interested parties. Strictly speaking,
because of anxiety and doubt, one may wonder what
constitute capital budgeting principles and to what
extent are these principles being practised in Nigerian
companies? Do the companies leave things to chance or do
they really employ the budgeting technigques to appraise
their capital expenditure prograymes, and how often do
they do so0? Is there any sustainable success in the
application of the techniques? These guestions
essentially constitute the research problem,

AIMS AND CBJECTIVES OF THE STUDY

Presenting the process and techniques of capital
budgeting in its theoretical frame work as can be
expected in an ideal situation will form the base for
evaluating or ascertaining the process and techniques of
capital budgeting as practised in the Nigeria Tobacco
Company (PLC) Zaria.

Therefore the principal objective of this research
work is to find out whether the process and techniques of
capital budgeting practised in the company under study do
conform with the theoretical standards. It is my desire
and hope also, that, the study will go along way to throw
more light or in sight on the true nature of the problems
faced in capital budgeting decisions. It is expected
that suggestions to be made later will be of help not

only to the company, but the public in general.
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SCOPE OF THE STUDY

The research work covers discussions on the
theoretical aspects (frame work) of capital Budgeting
ranging from the basic capital Budgeting process and
concepts to the applications of the preferred techniques
to specific investment projects. Areas of concern about
the applicability of capital budgeting techniques in the
Nigeria Tobacco Company include meEhods like the payback
method, internal rate of return, net pregent value and
profitability index. The policies of the company on
capital budgeting and problems encountered in their
capital budgeting decisions also form part of the study.
SIGNIFICANCE OF THE STUDY

Since investments in fixed assets have long term
duration, it is expected that, that could determine the
future growth and prosperity of the firms. Investment in
fixed assets means tiding up funds which cannot be used
to finance other projects of short duration or the
general day to day administration of the firm. It is a
fact that business has a lot of risks which can plunder a
firm into serious business misfortune or failure that can
lead to bankruptcy and even eventual folding up for a
wrong investment decision.

Funds used by firms are either borrowed on interest,
or provided by owners as capital investment or retained
earnings. Since investment proposals will usually
require large capital outlays, it isg then desirable to

have an optimal approach to capital budgeting decisions.



Hence capital budgeting techniques are designed so as to
aid management in making rational economic decisions in
determining the profitability of investments and also,
based on sound judgement, choice is made from amoﬁg
alternative investments. For companies to be able to
avail themselves of the usgse and importance of these
tools, they must have firm knowledge and discipline on
the budgeting technigques, so as E? ensure that they make
reasonable investments to maximise the wealth of share
holders, fulfil obligations to creditors, and justify the
use of funds borrowed.

1.6 RESEARCH METHODOLOGY ;

The procedure used in the collection of data include
in the first instance, the use of text books, and
journals, documentary records of the company, the use of
questionnaires and personal interview of officers
responsible for budgeting decisions and operations in the
Nigeria Tobacco Company (PLC).

1.7 DELIMITATIONS .

All the Nigerian Tobaccec Companies at different
locationg in Nigeria can be a subject of study in thig
research project, at least to broaden knowledge. But all
could not be contacted because of their number and the
fact that they are located at different locations, which
further compounded transportation and other attendant
costs that would be incurred if all companiesgs were to be

visited.



LIMITATIONS OF THE STUDY.

Some of the limitations or problems encountered’ in
this research work include:

Obtaining the data - this was anticipated and it
turned out to be so, because of the usual "Secrecy"
syndrone, especially on matters that concern
finances.

ii. It was difficult in makin%.contacts with officers
which I had made previous appointments with them.
Similarly the questionnaires administered were not
filled and returned in good time and some were not
filled at all.

iii. Truly speaking I hadly could finish the research
work because of time constraint and financial
problem.

iv. Accurate results for the final analysis made
depended largely on the degree of accuracy and
reliability of the persons who recorded the
historical data. More so the data analysis was
based also on my knowledge and understanding of the
subject matter and methods of collecting of data
which are subject to human error. |

V. More partinently, I could not lay hand on Nigerian

authored text books on the subject matter.



CHAPTER TWO

LITERATURE REVIEW

The idea of capital Budgeting becéme more real and
challenging when in 1851 two bocoks were published, one
written by Joel Dean and one by Friedrick and Vera Lutz.
These two books stirred up people to start thinking about
investment decisions, and as a result many started
writing papers and articles on the subject. At the time
of publication of the textbooks, many o¢f the largest
firms in U.S.A. were using a mixture of payback method.

Dean (1951} in his book "Capital Budgeting" measuring.
the productivity of Capital', recommended the use of the‘
Internal Rate of Return method. The method rapidly
became accepted by a wide range of industrial firms in
U.5.A., especially the chemical and o0il firms.

Though there was confusion about the relative merits
of the internal rate of return and Net present value
method, Lorie and Savage (1955) in their article "Three
problems of Capital Rationing" summarised difficulties
asscciated with the internal rate of return method in
evaluating mutually exclusive investments, and in other
gituations where investments had to be compared.

The confusion continued until Jack Hirchliefer?s
publication in the Journal of Political Econcmy (1958) in
which he drew heavily on the classic bock by Irwin Fisher_
{1930) and laid sound foundation for understanding the

similarities and differences between the two methods.

10



After that, then Bierman and Smidt (1975) published the
"The capital Budgeting Decision".

Similarly, William Sharpe (1964) published a paper
introducing the Capital Asset Pricing Model, after which
many scholars like Fama (1968) Hamada (1969), Lintner
(1965), Mossin (1965) and Stapleton (1971) have attempted
to link that model to the Capital budgeting decision

problem.
[

Long before these developments, it is more than a
generation now, finance academics have taught the net
present value method as the correct procedure to use in
making capital budgeting decisions. However, recent
survey statistics have shown that in practice, majority
of corporations now use some version of the discounted
cash flow analysis (e.g. IRR & PI) to evaluate their
projects.

A great deal of the research work on capital
Budgeting was conducted in developed Countries, notably
among them are Canada and the United States. Though
related research work was also carried out in Nigeria,
the volume and dept of the work is far less than the
contributions made by researchers in the developed
nations.

Notably among the researchers on the subject matter
is James C.T. Mao (1970), whose work was specifically on
"Survey of Capital Budgeting: Theory & Practice". In his
survey work he interviewed eight medium and large

Canadian firms which were in the Electronics, Aerospace,

11



Petroleum household and office Equipment industries,
based on his realisation that these firms favoured some
investment criteria. The study revealed their
predominant use of the payback period (PB) and Accounting
Rate of Return (ARR) but however, made use of the
Internal Rate of Return (IRR) method in combination with
the payback period. He also discovered that such firms
considered risk in their capital budgeting decisions
through the use o©of the risk-adjusted discount rate
approach.

In a similar study of 100 large Canadian firms, C.G.
Hoskins and J. Duan (1962-1972), investigated the
adoption of discounting and non-discounting appraisal
methods. The result of the study indicated increased
adoption of the discounting methods as the percentage of
firms using these methods rose from 35% in 1962 to 79% in
1972. The study also revealed that firms mostly
accounted for risk by adjusting the required rate of
return and by the use of sensitivity analysis techniques.

Accordingly, Thomas Klammer (1972) studied 369 large
U.S. firms, where his findings indicated that the use of
the discounting techniques rose from 19% in 1959 to 59%
in 1970. This indicated the increased acceptance or
adoption of the discounting technigques among the large
U.S8. firmsg, and the declining tendency to usge the non-
discounting appraisal method.

Furthermore, Klammer and Hakka etal (1985) hailed

12



that there 1is no correlation between the adoption of
sophisticated investment appraisal techniques and
corporate performance. According to them, the
influencing factors are more likely to be the size of thé
business and the degree of uncertainty in the
environment . This means larger businesses are more
inclined to use formal sophisticated methods, while
smaller firms will prefer th% gimple wmethods or
heuristics. Also, firms may be encouraged to use
multiple methods of appraisal, including simpler ones
because of uncertainty.

According to Pike (1982), the preferred method in
U.K. appears to be the payback because of its simplicity
of calculation and comprehension, but it is more than
likely that multiple methods are used including IRR and
NPV.

To overcome the problem of uncertainty, Hertz and
Thomas (1993), proposed the wuse of probability
distribution using NPV and IRR methods to estimate the
resulting cash streams of an investment proposal. The
probability distributions are applied to the estimated
cash flows to arrive at the expected value. In place.of
obtaining probability distributions, the adjustments of
the discount rate is used to reflect management’s
attitude to risk. THis method is known as risk
discounting. The Capital Asset Pricing Model (CAMP) can
be used to establish the appropriate rate of discount.

Hespo and Strassman (1965), proposed the use of

13



stochastic decision trees as an alternative to the risk
analysis. Similarly, Markowitz (1959), proposed the use
of portfolio analysis as this may be appropriate for
decisions in which projects are not mutually exclusive
and form part of the overall corporate strategy.

It is appropriate to mention at this point that
information theory would guide us to seek more
information, whether perfect oi not, to improve our
position in the face of uncertainty.

In ancther study of 268 large U.S. firms, Lawrence J.
Gitman and John R. Forrester Jr. (1976), in a "Survey of
Capital Budgeting Technigques used by major U.S. firms".
Confirmed the use of the non-discounting techniques
which complemented the discounting techniques. The study
also revealed the fact that Capital rationing in the
firms became obvious because of the limit on the capital
expenditure imposed by management. To account for risk
the firms would always increase the minimum rate of
return.

?More interesting also is the study carried out by
SCHALL, SUNDEN and WILLIAMS R. GEIJBREK JR. (1978),
involving 424 large firms, 86% of the firms used more
than one Budgeting Techniques, more than 86% used the
discounting techniques. 36% of the firms used a
guantitative assessment of individual project risk, 4%
did not assess risks, while the other 60% assessed risk
only subjectively. In assigning projects to risk

classes, only 23% did so, while 77% did not assign

14



projects to risk classes. Of the firms, 19% used
different capital budgeting techniques for different risk
classes, while the other 81% used the same capital
budgeting techniques for all projects. In assessing
individual project risk by using probability distribution
of cash flows, only 25% of the firms used that. Most of
the firms (78%) did not take risk into account for risk
adjustment. 78% of the firms employed either the payback
period or the discount rate methol as their basis.

Following similar researches made in Nigeria, Francis

0. Okafor (1983), surveyed 40 Nigerian firms comprising
of quoted and non-quoted companies drawn from wvarious
industries. The study revealed equal adoption of both
the discounted and non-discounted capital budgeting
techniques by the respondent firms. The study further
revea%ed that the market research and Research and
Development departments were responsible for initiating
new projects. His findings indicated that firms lacked a
proper understanding of what constituted a cash flow and
there was a wide spread misconception about the cost of
capital to be used in evaluating investments. Majority
of the sampled firms (83%) used project appraisal
techniques for selecting from among mutually exclusived
projects; 97% of the firms indicated that they
encountered business risk and the predominant methods
aadjusting, risk was by raising the required rate of
return and by shortening the payback period, while a few

firms do not take risk into consideration.
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The major cause of internal capital Rationing among
the firms was the limit of CApital expenditure imposed by
management ; 68% of the firms abandoned projects during
Capital rationing; while most of the non-quoted firms
preferred seeking for financing partners rather than
abandoned projects. Most of the firms account for
inflation by incorporating inflationary rates into their
calculations and a few firms claim?d they do not account
for inflation. The study also showed that 76% of the
firms do not abanden projects, for whatever implications
they later on discovered, when the project has been
started.

Despite the importance of the discounted cash flow
techniques, the techniques have sharply been criticised,
especially by those in business policy and strategy.

According to Hayes and Garvin (1982), the discounted
cash flow methods cause a systematic under evaluation of
projects because, among other reasons, the strategic
value of project is ignored. As an alternative, they
suggested that major investment decisions be made simply
on the basis of judgement and strategic considerations,
without subjecting them to "the distortions” of
guantitative methods.

But as Altman and Subrahmanyam (1984) in "Recent
Advances in Corporate Finance", would argue it, they
contend that such failures, when they occur, only reflect
the shortcomings of the particular evaluation technique

used and not the gquantitative approach itself.

l6



Generally, the flexibility of a project undertaken by
whatever class of industry needs to be given serioﬁs
attention. Such flexibility of a project seems to be
nothing (or less) than a description of the options made
available to management as part of the project.

The contingent claims Analysis Approach, which seems
to have a clue on the analysis of very complex investment
projects (e.g. oil exploration) a? put forward by Altman
and Subrahmanyamn (1984) emphasised much on the need to
consider the options available to a firm. Mason and
Ruback (1983) call such options "Operating Options"
which, essentially portray the fact that management of a
firm has the option to select between any alternatives by
weighing the value of the options (e.g. the use of oil or
coal) in capital budgeting considerations. The value of
an option is an increasing function of both the duration
of the option and the amount of uncertainty surrounding
the future value of the underlying asset. But as a
practical matter, however, the option values are rarely
incorporated into Capital Budgeting process, except,
perhaps in a quantitative fashion.

According to PADDOCK SIEGEL AND SMITH (1982) a firm
can choose when to initiate a project. According to
them, such option can be evaluated, particularly in the
area of leases and exploration. The value of such option
(exploration) was analysed by TOURINHO (1979) using the
BLACK SCHOLES option pricing model. According to him,

natural resource companies can produce even in areas they
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estimate development and extration costs to exceed the
ekpected future price at which the resource can be scld,
because they c¢an choose when to initijate sﬁch
development. As he put it, "it may pay to explore ?n
high production cogt areas in order to gain the option to
produce if the price of the resource at some later date
is higher than was expected"”. |

According to MYERS (19772 option énalysis is
important to the proper evaluation of a firm’'s "growth
opportunities". His analysis support the discounting cof
future net cash flows of a project to the present value.
The methodclogy simply assumes that the firm is committed
to under take the project before the implementation date,
and not to go forward if conditions change before the
implementation date. |

While considering the fact that a firm could contihué
with its project up to the last year of its economic
life, it sometimes becomes obvious for a firm to abandon
a project at the conception of the idea or even when it
‘has been started. Tc support the view of project
abandcnment, MYERS AND MAJD (1983) provided a
quantitative analysis on the cption to abandon a projéct.
According to them, abandonment becomes obvious in large
capital intensive projects like nuclear power plants
which have long construction perieds. Also, the idea of
project abandonment is impertant in new products where
their acceptance in the market is uncertain.

In conclusion, it should be understocd that the
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interactive effects between financial and operating
flexibility can be quite strong for major long-term
investment investment projects involving considerable
uncertainty.

And although ignoring any single option may not
introduce an important error in a project’s evaluation,
the cumulative error of ignoring all the operating
options embedded in that project.Fan cause a significant
under estimate of its wvalue. This 1is not, however, to
say that standard techniques systematically and
significantly undervalue all types of projects.

Many classes of projects provide few, if any,
operating options and, for others, the cumulative wvalue
of all such options will be small. By neglecting the
option components these techniques may overestimate the
values of some projects by failing to recognize the
losses in flexibility to the firm caused by their

implementation.
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3.1

T ¥ % CHAPTER THREE

THEORETICAL FRAMEWORK TO CAPITAL BUDRGETING

Meaning of Capital Budgeting: . - o

The firm’s investment decisions may be for short-term

or leng-term. It is the long-term investment decisions
that are referred to as capital budgeting or capitai
expenditure. Therefore, capital budgeting is the process
of planning expenditures, com&itting of funds and
executing long-term projects whose stream of economié
benefits is expected to accrue over a period greater than
one accounting period or cne year. The capital projects
would include land purchases, machinery, plant and
operational equipment, a sales promotion campaign,
acquiring of stocks in another company, all of which have
long-term implications for the firm in terms of_
expenditures and benefits. Generally, the capital
budgeting decisions usually involve addition,
disposition, modification and replacement of the lqng-;_
term or fixed assets. |
Although, capital expenditure is incurred with the
gsole aim of reaping future benefits 1in terms of profits
however, not all projects are designed cor embarked upon-
to earn profits. This is typical of Government projects
which are wusually embarked upon for developmental
purposes, some of which aid the profit oriented
businesges indirectly, in executing their projects.
Examples here may include, road construction, the



building of medical centres, the establishment of
industrial estates, electricity projects, water projects
etc.

The capital budgeting decision is not only concerne&
with the acquisition of the projects but even timings of
estimated cost and cash flows of each project.

As already mentioned above, the capital budgets have
long-term implications for the firq, and the projects for
which the budgets are made usually required large sums of
funds. The capital budgets are difficult to prepare
because estimates of the cash flows over a long period
have to be made and this involves a great degree of
uncertainty.

In the capital budgeting, the profitability of each
project has to be evaluated by using varioug techniques,
the use of which should be free from biases and capable
of clearly indicating whether the project should be
accepted or not.

The unique characteristics of capital budgeting are:
1. The exchange of current funds for future benefits.
2. The investment of funds in long-term activities.

3. The accrual of potentially large anticipated
benefits to the firm over a series of years. and;
4. The relatively high degree of risk involved.

In the investment decisions, it is cash flow (outflow
and inflow) which is important and not the earnings
determined in accordance with the accrual concepts of

accounting.
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IMPORTANCE OF CAPITAL BUDGETING

Capital budgeting involves the entire process of
planning expenditures whose returns are expected beyond
one year. The capital budgeting decisions are among the
most crucial and critical businesg decisions in a firm.
Because of their importance, special care needs to be
taken in order to avoid costly decisions. They are
especially importance because of the f{following reasons
which have already been highlighted in the introductory
part of the write-up.

Firstly, they have long-term implications for the
firm. This can be advised to the fact that the effects
of capital budgeting decisions extend into the future,
and therefore will have to be endured for a longer period
than the consequences of current operating expenditure.
The firm’s decision tc invest in long term agsets has a
serious influence on the rate and direction of its
growth. This pre-supposes the fact that a wrong decision
proves disastrous for the long term survival of the firm.
Unwanted expansion of assets will result in unnecessary
heavy operating costs to the firm. Conversely,
inadequate investment in assets would make it difficult
for the firm to complete favourably with its competitors,
and avoid the loss of a portion of its share of the
market to rival firms.

Secondly, the need for large amounts of funds for
capital budgeting makes it imperative for the firm to

plan its investment programmes very carefully, and to



make advance arrangements for procuring funds.
Therefore, a firm contemplating a major capital
expenditure programme, may need to arrange its financing
several years in advance to be sure of having the funds
required for the expansion,

The capital budgeting decisions are also important
because they are more difficult to make. The decisions
require proper assessment of future events which are very
much uncertain, it is very difficult to estimate the
future benefits and costs of projects correctly in
quantitative terms because of economic, political, social
and technological forces.

RATIONALE FOR CAPITAL BUDGETING

In capital budgeting, cash forecasts are made, and
the eggence is to try as much as pogsible to determine
the levels of cash disbursements and the cash inflows in
any viable projects. Such forecasts could also help
gsometimes to avoid or eliminate some costs - which a firm
may be incurring in the form of repairs to an equipment
currently in service. Instead, the firm could invest the
funds in a new equipment which can be economically better
than continuing with the repairs of the old equipment.

Capital budgeting assists in formulating a sound
depreciation and asset replacement policy. Thus assets
or equipments which are wearing away or stand the danger
of becoming obsolete are replaced from time to time.
Since such eqguipments usually cost large sum of money,

their replacement has to be through long-term planning
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for the availability of funds their procurement.

Sometimes it becomes obvious to replace manual work
with machinery and expand production facilities in order
to cover gsales. The replacement or expansion are only
possible through good capital budgeting which improves
the timing of asset acquisition and the quantity of
assets purchased.

The capital budgeting decision enables management in
a decentralised company to liaise properly with the plans
and operating targets of divisions or plants.

It also helps to eliminate duplication of projects
among divisions and plantg. Through it a firm can
forecast its future cash requirement and select
profitable projects in which funds can be invested.

PHASE OF CAPITAL BUDGETING

The principal steps in the capital budgeting process

include:

1. Project generation and cash flow estimation;
2. Financial analysis and project selection;

9 Project implementation or execution; and

4. Project review.

Project Generation and Cashflow Estimation:

There are hardly any hard and fast rules about the
origination of investment prcposals in an organisation.
The proposals can coriginate at any level in a systematic
or haphazard manner. The investment proposals may fall

into one of the following categories:
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a. Consideration of a new project or venture to

determine its viability and profitability through a

long-term cost/benefit analysis.
b. Replacement of an old asset with a modern and more
efficient one

B Expanding operational capacity through the addition

of new production capacity - plant, equipment,
buildings.
d. Expanding operational capacity through addition of

new product lines in the company’s product mix.

e. Improving corporate image as well as the employee
work environment through the introduction of
pollution control equipment, recreational facilities
and medical facilities.

- 4N Proposals designated to reduce costs in the output
of existing products without altering the scale of
production.

Where cash flows are expected from an investment
proposal there is the need for proper estimation of
benefits to be derived and costs to be incurred on the
project, and these are measured in terms of the cash
flows. The estimation of cash flows is a formidable task
because the future is full of uncertainties.

Financial Analysis and Project Selection:

Financial evaluation entails:
a. The development of predetermined financial standard

(rate of return) or minimum profit goals for the

N
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company against which individual projects can be

judged.

Ib. The use of mathematical technigues to rate and rank
individual projects in terms of their profitability
and relative acceptability and desirability. The
evaluation of projects should be handled by an
impartial group of pecople who have no personal motive
to fulfil. More so, the criterion chesen to judge
the desirability of projects must be one that is
consistent with the firm‘’s objective of maximising
its market value and it should rank projects
correctly.

What follows after the evaluation is the selection of
those projects that are considered to be most desirable
and profitable. Project approval 1is bound to be
different from one firm to the other, since each may have
different screening and selection procedures. Therefore,
a project deemed desirable in one firm may be
undesirable in another firm. Ideally, projects are
screened at the multiple levels, while the residual
functions of approving a project lies with the top
management . Sometimes, it becomes obvious for the top
management to delegate authority for the approval of a
category of investment proposals, but with strict control
through limiting the amount of cash outlay, prescribing
the selection criteria and holding the lower level

management accountable for results.
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Project Implementation or Execution:

At the implementation stage, funds are appropriated
for the execution of the selected investment proposals.
The formal plan for the appropriation of funds is
referred to as the capital budget. when fundg have
been appropriated, it is now the responsibility of the
project committee or the top management to ensure that
funds are spent strictly in accordance with
appropriations made in the budget. Therefore
expenditures on project execution should be duly
authorised.

Project Review

In order to ensure successful execution and also
avoid serious 1losses, it is important for a firm to
develop some procedures for monitoring the on-going
projects. This will entail periodic checking and re-
evaluation of the performance of projects during
their life and after completion. Through this process, a
firm will be able to know when to alter, suspend or
terminate and salvage the project. This follow-up
comparison of actual performance with original estimates
not only ensures better forecasting but also helps to

sharpen the techniques for improving future forecasts.

ESTIMATING CASH FLOWS

Estimation of future cash flows is an important task
in CApital Budgeting. Information on the cash flows

helps to ease the analysis of investment proposals, since



that will reveal the future benefits and costs of the
project. The important determining factor for estimating
cash flows is the receipt and disbursement of cash. The
prime aim of receipts and disbursements forecasts is to
summarise the flows. A cash flow stream is a series of
cash receipts and expenditures over the lifte of the
investment project. The egtimates are made on
differential or incremental basis. The differential or
incremental cash flow is the difference between the cash

outlay and the cash inflows on a project in a given

period.
Cash Outlay

The initial cash outlay on a project is referred to
ags its cash outlay, and this includes the original cost
of purchase and installation costs, insurance premium,
repair and maintenance charges, depreciation, and
property and income taxeg. Cash disbursed for interest
and debt payment to finance the project is excluded from
the cash flow analysis of investment projects, since the
inclusion of the amount in the computation will result in
double counting. Therefore, the interest factor is
properly taken care of in the calculation of the present
value of the project.

Cash outlays included in the computation of net cash
flows are the outlays incurred by the firm whether or not
the investment proposal is accepted, and this should not
be charged to a particular investment project.

Therefore, it 1is not obscured to allocate a share of



general overhead tc a new project on the basis of some
arbitrary measures, such as direct labour hours or a
portion of net sales, unless it is expected that general
overhead will actually increase, if the project is
accepted or rejected.

Opportunity cost of investment projects which involve
the cost of using firm’s scarce resources, such as
valuable floor space or the time of the key executive
personnel are charged to such investment. Such costs are
measured by estimating how much the resources of the (key
executive personnel or the flow space) would earn for the
company if the investment under consideration were
rejected.

The term, capital ocutlay, 1s also applied to a
transaction in which an asset is acquired by incurring a
long-term debt or by issuing stock. Although such
transactions may involve no explicit borrowing, receipt
or disbursement of cash, they are assumed to occur when
an asset is acquired for a promise in some future time.
The transaction is treated as though there has been a
cash outlay as well as a source of new capital.

Cash Inflow

The cash inflow elements comprise of:

a. Earnings produced over time by the assets purchased;

b. Salvage value which result from depreciating assets
more rapidly than they lose market value or;

c¢. Investment in assets which will have a regidual

market value even when they are depreciated at



precisely the current rate.

Cash inflows result from increase in cash revenues
and/or cash savings through a reduction in operating
costs. Net cash flows are estimated on an after-tax
basis since tax payment is an outflow of cash. Since
depreciation is a non-tax expense and is considered a
deductible expenses for computing taxes, it serves to
reduce the tax liability ot the firm and its results in
less outflow, will be equal to gross cash proceeds of the
investment minus cash expenses of operation and taxes,
i.e., after-tax cash flow proceeds = REVENUES - EXPENSES
OTHER THAN DEPRECIATION INCOME TAX [ %
The income tax liability is computed by applying the
income tax rate to the additional taxable income.

Depreciation is deducted for tax purposes. Therefore,

INCOME TAX = (TAX RATE) X TAXABLE INCOME (2)
CR

INCOME TAX = (TAX RATE) X (REVENUES - EXPENSES OTHER THAN

DEPRECIATION - DEPRECIATION) (3)

Substituting in equation (2) and simplifying gives
equation (4)
AFTER-TAX PROCEEDS = (1-TAX RATE) X (REVENUE - EXPENSES

OTHER THAN DEPRECIATION - DEPRECIATION) + DEPRECIATION(4)

Depreciation Procedures

Assets are depreciated by using straight 1line
depreciation method; sum of the year’s digits or the
declining balancing method. The depreciation method used

will certainly affect the profitability of an investment.
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The best depreciation method for a firm will depend upon
the discount rate, the life span of the investment and
the expected value. To determine the besgt depreciation
method, there is the need to compute the present value of
the tax saving resulting from the use of each possible
depreciation method.

Conventional and Non-Conventional Cash Flow

A cash flow stream could be conventional or non-
conventional. It is termed conventional when an initial
cash outlay is followed by cash inflows. Conventional
cash flows have only one change in signs:

For example - + + + +;
where

Outflow.

Ll

£ Inflow.

Projects with such cash flow are known as Conventional
projects.

A non-conventional cash flow is one when the cash
outflows are not restricted to the initial period, but
are interspersed with cash inflows throughout the life of
the project. The nen-conventional cash flow has more
than one changes in signs of cash flows:- - ++ + - ++,
Projects with such cash flows are referred to as non-

conventional projects.

3.6 COST OF CAPITAL

Cost of Capital is used as a decision criterion in

making capital Budgeting decisions, as it serves as the
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cut-off or the target or hurdle rate for accepting
investments. The cost of capital is thus, the minimum
rate of return required on an investment project in crder
to keep the market value per share at its current level
{or unchanged) .

The variety of ways of obtaining funds, by a firm to
finance its project proposals may include borrowing from
banks, selling marketable securities, scelling other
assets or part of the business and committing funds
generated from bperations. The Capital mix of a firm
will depend laréely upon its financial policy.

The use of Weighted Average Cost of Capital (WACC) in
determining the cost of capital is most relevant in the
capital budgeting decisions. “The WEight for each type
of capital is the ratio of the market value of the
securities representing that source of capital to the
market value of all securities issued by the company".
The Weighted Average Cost of Capital (WACC) is based on:
a. The firm’s financing plans for the future - i.e., the

volume of funds to be committed tc investment and the

type of finance to be used and;
b. The cost of each type of finance.

The Weighted Average Cost of Capital is calculated

uging the fcllowing general formula:

Ka = P K + PK 4+ = = = = == ="=mnm====PEK
11 2 2 : _ nn

Where Ka Weighted Average Cost of Capital (WACC)

P

1}

The proportion of each component and

3z~



K = The cost of each component. o &

A firm's cost of capital may change £i‘om time to
time. This may happen because the cost of capital of a
firm depends on the conditions in the capital market
(Reflected in part by the level of interest rates) and
the amount of capital the firm plans to raise during the
budget period. However, 1f the firm does not seek
additional funds, and the future is certain (i.e. not
uncertain) the cost of capital may remain fairly constant
for a period. |

The cost of capital is calculated on an after-tax

basis, and as a result of that, after-tax are used to

measure the Weighted Average Cost of Capital {WACC).

CAPITAL EUDGETING TECHNIQUES

There are a numper of techniques whose application
in capital budgeting differ from one firm to the other.
As pointed out in the introductory part of this write-up,
large companies may use more than one technique to
appraise their projects, while small companies may use
only one technigue. The number of techniques used here
is largely determined by the volume of activities of Ehe
firms. Capital budgeting technigues available for
evaluation of projects are principally of two types:

1. The non-discounted cash flow techniques.
2. The discounted cash flow techniques.

Non-Discounted Cash Flow Techniques

These technigues are also referred to as the
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traditional, conventiocnal or unsophisticated methods, and

they tend to ignore risk as an important factor in the

investment decision problem. The methods are:

a. Pay back period (PB)

b. Accounting Rate of Return or Average Rate of Return
(ARR} .

a. Pay-back Period

The payback period is the number of years it takes a
firm to recover its original investment from net cash
flows. In other words, the number of years it will take
to return the original outlay on a project. Or the
length of time required for the stream of cash proceeds
produced by an investment to equal the original cash
outlay required by the investment.

If the investment generates constant annual cash
flows, the payback can be computed, dividing net cash
investment by the annual cash inflow.

That is:

Payback period = Net Investment
Annual Cash Inflow

Thus, a project with an outlay of N20,000 and is
expected to produce annual cash inflow of N5,000 for fiﬁe
years, would have a payback period of four years or
N20,000 divide by N5,000. But in a situation whereby the
future stream of benefits from a project are not constant
over its life span, the payback period is arrived at by
adding up the expected benefits in the successive years

until the total is equal to the original cest (outlay) of
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the project. If in the example given above, the expected
benefits for the five years are N8,000; NWN6,000; N4,000;
N2,000 and N3,000 respectively, the payback period will
still be four years, i.e., 800C + 6000 + 4000 + 2000 =
N20,000 {obtained at the 4th year).
Decision Rule

If the payback periocd calculated for a project is
less than the maximum (Pb) period set up by the
management, it would be accepted, if not, it would be
rejected. As a ranking method, it gives the highest
ranking to the project which has the shortest (Pb)
period. Thus, if a firm has to choose between mutually
exclusive projects, the project which has the shorter
(Pb) pericd will be selected.

Merits and Demerits of the Method

The merits of payback method are:-

i. The most significant wvirtue of payback method is
that it is simple to understand and easy to
calculate, hence the heavy reliance on it by the
business executives.

ii. It costs less than the other techniques which
require lot of analyst’s time and the use-of
computers.

iii. Firms use the method in combination with one of the
discounted cash flow methods, since the payback
serves as a risk indicator. That is, it shows how
long the initial investment will be at risks,

whether the payback period is long or short. Hence
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it tackles the riskiness of a project.

Demerits

i. It does not take into account time distribution of
the cash (lows.

ii. It ignores all cash flows after the break-even date
is reached.

iii. It may lead a firm to choose highly risky projects
for which it is not prepared.

iv. Administrative difficulties may be faced in
determining the maximum payback period, since it is
usually a subjective decision.

v. The method is not consistent with the objective of
maximising the market value of a firm’s shares.

vi. It is not appropriate for measuring the
profitability of a project since it dces not

consider the pattern of cash flows.

b. Accounting Rate of Return or Average Rate of Return
{ARR)

This is also known as return on investment analysis,

rate of return analysis or the average profit methed.
The method usés accounting information as provided by
financial statements to establish the profitability of
investment projects. The ARR is calculated by dividing
the average income after-taxed by average investment.
The average investments would be equal to the original
investment plus salvage value (if any) divided by two.
Hence ARR is determined as follows:

ARR = Average Income
Average Investment
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Average income is found by adding up the after-tax profit
expected for each year ot the project’s life and divide
the result by the number of years (i.e., the project’s
life span).
Decision Rule

An investment is worthwhile when the ARR is higher
than the minimum standard rate established by management,
but is however, rejected if the ARR is 1less than the
minimum rate.
Evaluation of ARR

The merits of the ARR method are:-

It is a simple calculation based on figures

[

available from accounting data.
ii. It uses the entire stream of income in calculating
the accounting rate.
iii. It is very simple to understand and use.
Demerits ARe:
i. It ignores the time value of money.
ii. It uses accounting profits and not cash flows in
appraising projects.
iii. It is biased by the depreciation method used.
iv. It ignores the fact of reinvestment of earnings.
v. It does not consider the lengths of projects lives.
vi. It is incompatible with the firm’'s objective of
maximizing the market value of shares, since share
values do not depend on accounting rates.

vii. It does not take into account uncertainty which is
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inherent in real world situations.
The Digcounted Cash Flow (DCF) Technigques

It is very clear that the foregoing two methods do
not take into consideration the entire life span of an
investment, neither do they give serious attention to the
timing of future cash flows. However, the discounted
cash flow methods allow for the timing of cash receipts
and outlays over the life gpan of the project. Also in
this method, the future cash receipts of a project can be
compared directly with cash receipts today, allowing for
the fact that the proceeds can be re-invested
cumulatively for the entire life of the project. The
discounted cash flow methods provide a more objective
basis for evaluating and gselecting investment proposals.
The methods take into consideration, the time value of
money and their focus is on the cash inflows and outflows
and not the net incomes or profits. The techniques under
consideration here are:

a. Net present value (NPV)

b. Internal Rate of Return (IRR)

c. Profitability Index (PI) or Cost Benefit Ratio.
Net Pregent Value Method (NPV)

The net present value method is the classic economic
method of evaluating investment proposals. It is
probably the most commonly-used sophisticated capital
budgeting technique which takes into account time value
of money. Moreso, it correctly postulates that cash

flows arising at different time periods differ in value
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and are comparable only when their equivalent present
values are found out. Therefore, with the approach, all
cash flows are discounted to present value using the
required rate of return.
The steps involved in the NPV method are:
i. Selecting an appropriate rate of interest with
which to discount cash flows.

ii. Present value of cash inflows and cash outflows
should be determined using the cost of capital as
the discounting rate.

iii, Determination (or calculation) or the NPV, which
involves the sgubtraction of the present value of

cash outflows from the PV of cash inflows.

i.e. NPV = GPV - (o

where

GPV = Gross present value

Co = Cash outflow assumed to have been made at

the beginning of the year.
A more complete and general formula for calculating

the NPV is as follows:

r-“
NPV = F1 + F2 + - - = 4 FN
(1+K) 1 (1+K) 2 (1+k)N |~ Cp
———r
N
- Ft - Co
(1+K) t

e

where Ft = Net cash inflow in the year t or n

K The firm's cost of capital

]
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Co = Initial ccst of the project.

The cost of capital K, is assumed Lo be known,
otherwise the NPV cannot be calculated.

Therefore, the NPV is simply a process where by
the present value ({PV) of cash flows (Inflows and
Outflows) of a projects, are calculated, using the
cost of capital K, as the appropriate discounting
rate, and the net present value is obtained by
subtracting the PV of cash outflows from the PV of
each inflows.

Decision Rule

In using the NPV method, investment projects can
either be accepted or rejected, and alternatively,
they are ranked based on the size of the NPV,

Therefore, a project proposal is accepted when
the NPV is positive (i.e NPV > 0) and rejected if
NPV is negative (i.e NPV < O). A project’s NPV is
considered to be positive when the cash inflows
exceeds the cash outflows or is egqual to the
outflows, and negative when the cash inflow is less
than the cash outflows.

When NPV = O it means the firm will only bréak
even and his choice of the project will depend on
other factors other than profitability.

Where there are mutually exclusive projects, the
choice is made based on the size of the NPV - i.e.

project with the highest NPV,

40



Merits and Demerits of NPV Method:

The merits of the NPV method are:

i. The method takes into acc¢ount time value of
money . | o

ii. It considers all cash flows.over.thé life span
of an invegstment.

iii. It is consistent with the objective of
maximising the welfare of the owners.

iv. It represents real increase in consumption,
made possible by the project’s acceptance.

v, It allows for recouping of the initial
investment without the need to adjust cash
cashfllows for depreciation.

© wvi. It correctly runs projects with unequal cash

outflows of lives provided capital markets are

perfect.

- The demerits of the NPV Method are;
i. The method ignores 1investors consumption
pattern over time.
ii. It only produces optimal solutions under
conditions of certainty and perfect knowledge.
iii. It is difficult to calculate and use. |
Internal Rate of Return {(IRR
This is another discounted cashlflow”(DCF)
technique. It is similar to the NPV since it uses
the same variables as the NPV. It is the rate of
return or interest rate that eguates the present

. value of the stream of earnings from a project to
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the initial outlay of the project. 1In other words,
it is the rate at which the net present value of
the investment is zero. It is called the internal rate
because it depends entirely on the outlay and proceeds

associated with the project and not any rate determined

outside the investment. It is calculated thus:
O o= Al + A2 4+ Al + - - - - 4+ _An
(L+r)1 (L+1)2 (1+1)3 (t#r)n
n
C = At
(l1+r)t
t-1
n
IRR = At - C =0
(1+1) +
=]
where r = rate of return
c = Cost of the project
At = Net cash flow in time t or n.

This can be presented differently in the following

manner:

In -
Cyﬁ)n r¥&?}n

The left hand side of the equation represents the
discounted values of the investment outlays for the
project made at any time from the beginning of the year
until infi mity. Similarly the right handside stands for

the discounted value of the projects net inflows over the
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same period. The rate of interest which equates the two
side of the equations is represented by "r" and it is
called the projects (IRR). The determination of the IRR
is in most cases done by trial and error method. If the
calculated present value of the expected cash inflows is
low than the present value of cash outflows, a lower rate
is tried. However, a higher rate is tried if the present
value of inflows is higher than the present value of
outflows. The process 1is repeated over and over
(depending on whether the (PV) is increasing or reducing)
until the net present value becomes zero.

The internal rate of return technique is used with
wide application in security markets in evaluating the
yields of bonds debenture and other debt instruments.
Decigion Rule:

Projects are selected by comparing the IRR with some
required rate of return known as the cut off or hurdle
rate.

An investment 1is accepted if the (IRR) is higher
than or equal to the minimum required rate of return set
by the management (i.e r > K). The investment proposal is
rejected if the internal rate of return is lower than the
firm’s cost of capital (i.e r < K).

Generally the required internal rate of return
is the cost of the firm to finance the proposed project.

Merits and Demerits of IRR Method

The merits of the IRR method are:

i. It considers the time value of money
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ii. It considers cash flows over the entire life of

the project.
iii. It ig wmere easily understood by the business
community;

iv. It 1is consistent with the objective of
maximising owners welfare;

v, It is break even discount rate below which
investment is unprofitable;

vi. It has psychological appeal to users because
it is calculated in per centage. |

The Demerits of the Method are:

i, It is difficult to understand, because of the
calculations involved; |

ii. calculation of the cost of capitai is not.a
pre-condition for its use.

iii. It is unreliable as a ranking device for
projects which have different outlays or
different time patterns of cash flows.

iv. It may lead to non uniqueness of {multiple
solutions) or non-real solutions.

v. It implies that intermediate cash inflows ére
reinvested at the internal rate of return of
the project, whereas the (NPV} method
postulates that cash inflows are reinvested at

the firm’s cost of capital, which seems to be

more appropriate.
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PROFITABILITY INDEX (PI) OR BENEFIT-COST RATIO

Thigs 1is another time adjusted method of

evaluating investment proposals, which is defined as the
ratio of the present value of future cash benefits, at
the required rate of return to the initial cash outflow
of the investment. It can be expressed as follows:

PI = Pregsent value of Cash inflow

Initial cash outlay.

n

i
g
T

PI/B/C Ratio

When ever two or more projects of vastly
different outlays and economic lives are being compared,
the profitability index (PI) proves a very useful tool
since it compares the present value of the inflows from a
project with the outlays of the project.

Decision Rule
For this method, a project is accepted if the
profitability index (PI) is greater than one
(i.e. PI > 1).
However, a project is rejected if the (PI) is
less than one (i.e. PI < 1).

In terms of ranking, projects with the highest
indices are preferred first.

1 n of PI Method:

The profitability index wmethod is a sound method

of appraising investment projects. It gives due
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consideration to the time value of money. The method can
be used to choose between mutually exclusive projects by
calculating the incremental benefit-cost ratio, and

projects are then ranked in accordance with their PI.
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INDEX (PI)

For any given project, the NPV and the PI methods
give the same accept - reject signals. This is because
profitability index can be greater than one only when the
project’s net present value is positive. In the case of
marginal projects, both the net present value and the
profitability index will be equal to zero.

But if a choice is to be wmade between mutually
exclusive projects, the net present value measure is
preferred. This is because the net present value
expresses in absolute terms the expected economic
contribution of the project, while the profitability
index expresses only the relative profitability.

E Vv R T F _RE

The net present value and the internal rate of return
give the same accept reject signals. That is, they often
present similar decisions. But when a choice is to be
made between investment projects which are mutually
exclusive, the two methods may lead to different rankings
decisions. That is they can rank projects differently.
The different rankings can occur when:

1. The cost of one project is larger than the other;

2. The timing of the projects cash flows differs. For
instance, Cash flows of one project may increase
over time, while those of the other decrease.

c The projects have different expected lives.

47



Their difference becomes obvioug because of their
different assumptions regarding the reinvestment rates at
which cash generated by the projects will be invested.
While the internal rate of return method assumes that
cash inflows generated by the project can be reinvested
at its internal rate of return, the net present value
method assumes that the cash inflows can be reinvested at
the firm's cost of capital, i.e. the required rate of
return.

Where the use of the two methods will lead to
different judgements in selecting an investment proposal,
decisions based on the NPV results are more reasonable.
This is because the net present value method expresses in
absolute terms, the expected economic contribution of the
projects, while the profitability index expresses only
the relative profitability. The NPV method is simple to
operate and unlike the internal rate of return method, it
does not suffer from the problem of multiple rates. h 1
takes into account differences in the scale of
investments and gives consistently correct sclutions to
the problems of investment analysis.

Although the net present value method may seem to be
thecretically preferable, yet the use of the internal
rate of return is advocated based on its merits already
highlighted above. Moreso, it is felt that, in the
absence of the cost of capital, it gives a fairly good
idea of the projects profitability. Therefore, it is

considered a more meaningful measure of profitability
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since it relate8 return to risk in the dimension of time
and quantity. It is also seen as a good method which may
be utilised without deciding on a minimum acceptable
discount rate, whereas the net present value method
requires that the rate be incorporated into the
computation. The internal rate of return is preferred in
the evaluation of risky projects, since the minimum
required rate of return (i.e. Cost of Capital) for each
project need not be varied. The internal rate of return
method has the advantage of being looked on as the
maximum rate of return and depending on the risk
perception of the decision maker, a particular project
may be accepted or rejected on the basis of its internal
rate.

When there is conflict in the choice of two mutually
exclusive projects, and management is seeking to maximise
the value of the firm, the correct decision is to select
the project with the higher NPV, since the net present
value method measures the projects contribution to the
value of the firm.

This line of reasoning leads to the conclusion that
firms should, in general, se the NPV method for
evaluating capital investment prcposalsl4

It is apparently clear that both the traditional and
discounted cash flow investment criteria lay serious
emphasis on when original investment is re-couped, and,
the amount of proceeds to be realised if a project is

undertaken. Such emphasis is in order, but reality
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explains the fact that in real business situations, most

investments are nol casily 1e-couped due to reasons that
ranqge from asize of invegtment to high rate of technical
and prrocdie) pbhiroledicined Pttt i e Ly rapid

technological advancement .

3.8  CAPITAL-ASSET PRICING MODEL AND CAPITAL BUDGETING

The Capital-Asset pricing model is used to measure
the expected rate of return of securities in the capital

market . The expected return on a security j for

instance, 1is expressed as:

Rj = i +(Rm - i) Bj

where i = vrisk-free rate
Rm = expected rate of return on the market
portfolio of risky assets
Bj = Beta Coefficient or Systematic risk,

of the stock.

This framework may be applied to capital budgeting
projects. If all the assumptions of the capital-asset
pricing model hold, then, the projects are judged 1in
relation to their systematic risk, i.e. the undiversified
risk. Therefore, using the model for capital budgeting,
suppose we have a project K, the discount rate for this

project is represented thus:

Rk = i + (Rm - 1)Bk
where Rk = Required return for project K
Bk = Slcope of the characteristic line that

describes the relationship between
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expected excess market rates of return for
rhe project and expecred coxceng returns
for the market portfolio.

In this approach, the diversification of assets by a
firm is not considered to be of any value, and the impact
of the project on the firm's total variability of returns
is ignored. Instead, only the project’s systematic risk
is dimportant, and it is completely divorced from the
present risk complexion of the firm.

With this approach, a project is accepted when the
expected return exceeds the required return Rk. That is,
firms search for investment opportunities that will yield
excess returns, in the case of this model, those projects
with expected internal rates of return lying above the
security market line. These projects are considered to
be viable projects,

Unlike the CAPM which is a single period in time
frame, the capital budgeting involves a number of years.
Hence, different betas and discount rates can be used for
future periods, since gsome projects are riskier
initially, then become safer as uncertainty is revealed
with time, while other projects become riskier with time.

What is worth noting in the use of capital-asset
pricing model in evaluating risky investments is that,
the required rate of return for the project does not
depend on the company undertaking the investment. By
implication, it means the required rate on the project is

the same for any firm that might invest in it. Or stated
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differently, the systematic risk of a project is the same
for all firms, hence the project’s required return is
also the same.

However, this does nol mean the project is egually
valuable to all firms. Some firms may derive greater
incremental cash flows from it than will others, and
because of differences in expertise, management
efficiency, synergism, etc, the expected return will
certainly vary among firms.

Consequently, the project will be more valuable to
some firms than others, but the acceptance standard will
be the same for all the firms considering the project.

3+ CAPITAL RATIONING

When a firm has more preductive investment proposals
than the limited budget can support, it must engage in
capital rationing, which is a process of allocating a
limited amount of funds for investment. Therefore,
Capital Rationing occurs when there is a budget ceiling
or constraint on the amount of funds that can be invested
during a specific period of time, such as a year. Such
constraints are prevalent in those firms that have a
policy of financing all capital expenditures internally.
Also, capital rationing could occur when in a large
company a division 1is allowed to make capital
expenditures only up to a specified budget ceiling, over
which the division usually has no control.

With the capital rationing constraint, the firm is
able to select the combination of investment proposals



that will provide the greatest profitability - i.e. the
highest mnet present value for the period. The sole
objective in capital rationing is to choogse projects in
such a way that the sum of their NPV is optimised.
Though opinions differ as to which ranking techniques is
most appropriate in appraising projects under capital
rationing, the NPV and IRR appear to be the best. Thus,
all projects are ranked by their IRR in descending order
until the budget-is exhausted.

Therefore, in capital rationing, though a firm may
have several projects that are desirable, it selects only
a few because of insufficient funds to finance all the
profitable projects. Constraints on the firm to get
funds to finance all profitable projects may be external
or self-imposed. Therefore, capital rationing may arise
due to:

1. External factors
2. Internal constraints imposed by management.

EXTERNAL CAPITAL RATIONING

External capital rationing becomes obvious because of
the imperfections of capital markets. The imperfectioﬁs
may be caused by deficiencies in market information, by
rigidities that prevent the free-flow of capital between
firms and by a difference between the borrowing rate and
the lending rate which are aggravated by the transaction
costs. These imperfections make it difficult for a firm
to obtain necessary capital to finance its viable

investment cpportunities.
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INTERNAL CAPITAL RATIONING

Internal capital rationing ig caused by self-imposed
restriction by management. The restrictions may, among
others, include:

i. Management’s refusal to obtain additional capital
through debt financing.

ii. Fixing an arbitrary limit to the amount of funds to
be invested by divisional managers.

iii. Resorting to capital rationing by requiring a
minimum rate of return higher than the cost of
capital.

A firm having a budget ceiling means, it has to incur
an opportunity cost by foregoing the next most wviable
investment after the budget’s cut-off point. In such a
situation, the required rate of return is not necessarily
the acceptance criterion but serves as a lower limit of
acceptance. Instead, it is the budget constraint that
determines which projects should be accepted. Therefore,
capital rationing usually results in an investment policy
that is less than optimal as it may reject projects that
would provide returns substantially in excess of the
required rate.

As already highlighted above, the selection process
under capital rationing involves ranking projects
according to some measure of profitability and selecting
them in the degcending order of profitability until the
funds are exhausted.

It is advisable that firms engaging themselves in

54



capital rationing, should not remain rigid, but should
provide some flexibility. Also, when capital is
raticned, management should consider more than one period
in the allocation of limited capital to investment
projects, since some projects provide relatively high net
cash flows in the early years. These cash flows can
serve to reduce the budget constraints in the early years

by using them to finance other investment projects.

3.10 RISK CERTAINTY I PITAL BUDGET

All investment decisions are taken under conditions
of risk because human activity which is full of
uncertainties makes all decisions risky, and as a result,
expected returns or earnings from a project over its
economic life are mere probabilities of occurrence of
these returns. Hence the risk associated with a project
is the likely wvariability of the expected returns from
the project. Strictly speaking, the variability in the
expected future returns of an investment is caused by a
wide range of factors which may, among others, include
the entire economy, eccnomic factors peculiar ¢to
investment, competition, technological development,
political labour conditionsg, consumer preferences and
other factors that pose a big problem in saying with
certainty what the future would be like. This explains
the reason why the revenues, costs and economic life of a
project are always uncertain.

The business operations of all firms are subject to
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both business and financial risks. Business risk is the
uncertainty of income flows caused by the nature of the
firm's business, while financial risk is caused by
uncertainty introduced by the method of financing a
project.
H le Ri
The techniques for handling risk include:
1. Payback period
2. Risk Adjusted Discount Rate
3. Certainty Equivalent
4. Statistical techniques, etc.
Pa Perio

This is a common technique used for recognising risk
associated with an investment proposal. It is a method
that allows for risk in capital budgeting decision rather
than measuring profitability of a project. It is
essentially suited to the assessment of risks of time
nature. Business firms using this method prefer shorter
payback to longer ones. Guidelines are often established
specifying the maximum payback periocd for which an
investment can be accepted and above which it should be
rejected.

In addition to the merits of the method, already
discussed in the foregoing pages, it makes allowance for
risk by:

i. Focusing attention on quick recovery of capital

thereby emphasising the liquidity of a firm.
ii. Favouring short-term projects over riskier longer






