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ABSTRACT

There could be many reasons why nost investnments in capital
projects fall bel ow expectations in devel oping countries. But
one vital reason is the lack, or ignorance of an appropriate

net hod of anal ysing such investments before taking decisions.

In ajy -investnent, decision problem the choice of technique
of analysis is as inportant as taking the final deci sion. Thi s
is because a particular technique could be best for some
circunstances and yet be worst for other circunstances. However,
i nspite of changi ng circunstanoes, investnent decision makers in

N geria seemto be conservative over the nethods they enpl oy.

It is in the light of the above problemthat this work
exam nes the Mathematical Progamming Approach to Capital
Budgeting with the hope of identifying a particular nodel that
could, wth little or no alteration, be nost appropriate for

N geri a.

Since the nodels were fornulated with devel oped countries
in mnd, a survey of the characteristics typifying capital
budgeting problens in devel oping countries was undertaken in this
work before formng a clear picture of what qualities a nodel
nust possess to pass as ideal. Based on these characteristics,

the Stochastic Goal Programmng Mdel was found to be relatively

Vi



better than any existing nodel. To make it nobst appropriate,
however, <certain nodifications are suggested in the nopdel to
incorporate the effects of the rapid and unpredi ctable changes in

factors affecting Capital Budgeting that are observed to be

common in Nigeria.
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Chapter 1
1.0 INTRODUCTION
1.1 General

The success or failure of a businesas organisation depends
on its ability or inability to achieve its objective. It is
indispansaéla for. a determined business organisation to identify
its objective and work towards achieving it. However, it is one
thing to identify suech objective and quite another to ensure its

attainment.

Given a set of objectives on inception, as is usually the
pcase, an organisation has to cautiously study each and every bit
of its undertakings. It has to be certain what is likely to
become of its actions, That is to say, a business organisation
has tobe able to foretell, with a reasonable degree of
conf'idence, what to expect from its commitments - especially
finaneial commitments - and to take the most efficient decision
whenever faced with problem of cholce among alternative lines of

action,

Finanecial commitment is a major character in business. It
ecould be of current and operational nature or of long term

commitments of funds, Long term commitments of funds, referred
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to as capital investment, are far more crucial than operational
acommitments in that the former always deternmines the latter, The
point here is that, the most relevant indicator of a business as
continuity 1s the efficienoy of its capital investment (i.e. long
term commitment of funds), Firms however face a lot of problens
when addressing investment as a function. These problems basical-
ly conaist of the decision problems and the implementation
problema, The dgcision problems arise in choosing a technique of
analysis, rfaetors to-be conasidered, and the eriteria for.
ageepting or redecting an inveastment propesal., Upon the selec-.

tion of a project then comes the implemantation problem. This

- includes selecting a method or mode of financing the investment

and also making detalled plans to carry out the project. The
problem of concern in this work, and perhaps the most important

of the two problems, is the decision problem,

Two areas of investments that pause decision problems to
management are investments in capital projects (like establi-
shing a new plant or introducing a new praduct line) and port=-
follo investments, 1.e, investments in shares of companies. In
portfolio decision, 2 firm i=s faced with the problem of selecting
a portfolice, which includes making inference abecut the future
performance of shares and the actual choice among different

combinations of shares,

Decision on investment in capital project (alseo known as

capital budgeting) has been a major problem issue for long. As



David B Hertz' said, "of all the decisions that business
executives must make, none is more challenging ~ and none has
received more attention - than choosing among alternative capital

investment opportunities".

What makes capital budgeting decision challenging and much
attended to is the significance of such decision to the life of a
business and the need to achieve optimum solution to the problem.
For a capital budgeting decision to be optimum, an efficient and
realistic tﬁohnique of analysis and decision process nmust be -
establiahad: That is to say, before contesting the 'accept or
reject' criteria, a sub-decision needs to be made by way of
deciding on the technique of analysis to be employed and the
procedure to be adopted. This sub-decislion, though not the final
decision represents the crux of the problem in the entire

decision process,

Only when the sub-decision has been properly taken can the
final decision be anything optimal, This is because the extent
of the optimality of the final decision depends largely on the
idealness and eff'iciency of the technique applied in making the

decision.

The choice of a technique of analysis thus becomes
paramount. Any good technique should not only consider the
objective of an organisation but must also reflect all factors
and circumstances surrounding the decision. However, the

question of what technique actually reflects all factors and



cirecumstances has been a serious issue.

Several attempts have been made to evolve a comprehensive
model of analysis, and though progress has been made,
particularly, under the Mathematical Programming Approach, none

of the suggested models could yet be regarded adequate.

1.2 Problem of Study
i

Before any technique of analysis could be considered -
adequate for use in project evaluation it must be capable of
solving simultaneously and logically, all the problems
underlining capital budgeting decisions. These problems could be
identified as follows: (i) determining all finaneial and non-
financial constraints on capital resources; (ii) establishing
statistical relationship among constraints; (iii) identifying the
interelationships among projeects; (iv) providing for uncertainty
in future events, and (v) choice among alternative projects or

selection of a given projeant.

As indicated by some surveys?, most companies apply the
Payback Period Method, the Net Present Value or some other dis-
count method. But these methods of analysis consider only a
little of the total problems surrounding capital budgeting
decisions, MNone of the methods can consider alternative projects
simultaneously, and all the methods only seek to attain single

objective or goal.
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Despite the adjustments and modifications made teo such
models to incorporate risk and uncertalinly, they remain highly
subjective and unrealistic - though they are said to be saimple

and straight forward and easy to apply,

Beaide the 1inadequacy of the metheds used 1in project
analysis, most business arganisations in Nigeria do not even seeum
to have a alearly defined set of objectives, Their activities
suggeats tHat theyronly think of progress in terms of increased
profit margin, This perhaps is due to the fact that most
literature on objective of the firm centre around financial

objective.

It has been generally believed that the flnanceial objective
of the firm should be to maximize owners' economic welfare. But,
there i3 a controversy betwean the traditional economioc theorists
and the modern financial theorists regarding what maximizes

owners eccnomic welfare.

However, both theories recognise only a single objective
(maximizing owner'’s welfare). DBut in view of the contemporary
role of firms in the zsoclety, financial objective cannot be said

to be the only objective for theilr existance.

It will be wrong to assume that capital budgeting decisions
are intended to achleve only cne objective, In any organisation,

investment decisicns, and infact the implementation of projeects,



are influenced by the behavioural pattern of the participants.
This behavioural pattern is assumed to be determined by the
theory of the firm. Therefore, to contest whether capital
budgeting should be to achieve a single goal, a brief look at the

theory of the firm becomes important.

Two theories are easily identifiable in the literature,
The classical theory and the organisational theory of the firm.
The major area of conflict between these two theories is the
objective function that a firm ia deemed to fulfill. The
classical theory proposes that the firm is deemed to maximise a
single objective, basically, profit. The organisational theory
on the other hand, tends to propose that a firm has no single
goal., What should be regarded as the firms goal, it insists, is
the representation of the whole goals of the members of the
organisation, which inelude employees and all other affected
parties, According to the organisational theory, organisations
are motivated by wide variety or psychological, social, and
economic needs of its entire participants. These participants
are interested in the survivals of the organisation and its

ability to continue to meet their needs,

The practical behaviour of firms in modern times seems to
have casted doubts in the minds of most experts and observers as
to whether firms are set up for only a single objective. Already
contemporary planners have started recognising the increasing

necessity to emphasis multiple organisational goals such as



profit-making, meeting the welfare needs of employees,
contributing to social development, ete. However, decision and
planning under a case of multiple objectives is always difficult.
Some goals may be incompatible or conflicting. It is not easy to
attempt satisfying all the goals simultaneously, but that is

axatly what a good model of analyais should do.

1.3 Objective of the Study

1
The floregeing problems highlight the need for a compre-
hensive model of analysis for capital budgeting - a model that
can provide optimal solution while recognising all constraints

and objectives of a firm simultaneously.

The objective of this study is to find out whether such
technique exists or not, or if with modifications any other
particular technique could be accepted as comprehensive or

suitable for use in Nigeria.

For purposes of guidance, it should be noted that any ideal
model must not only provide for uncartainties in expected future
events but must also reflect the statistical relacionship among
the various constraints and variables, The model must also
provide for the effects of changes in one constraint or variable
on other constraint(s) or variable(s) and in the overall
decision. This is particularly important because in an economy

like the type we have in Nigeria where unpredictable and rapidly



changing government policies influence business activities, most

constraints are greatly exposed to changes,

1.4 Hypotheses

Three null hypotheses are to be teated in the study. These

are:

1.4.1 Hypokhesys: (!‘.015

The efficiency or otherwise of an investment decision is
not a function of the technique of analysis employed in

evaluating the proposal.

1.4.2 Alternative Hypotheais: (H, )
;

Hq is not true.

1
1.4.3 Hypothesis two: (1 )
2
Constraints variables are independent such that a change in

one variable factor does not influence a change in another,

1.4.4  Alterpative Hypothesis: (H, )
2

HO is not true.

2
i“



sampling technique used in administering the questionnaire was a
random selection. But due to the differences in firms in terms
of sizes and nature of busineas, cluster sampling was considered
most suitable among other forma of random sampling. The popula-
tion was divided according to type of business, ownership

structure, and usual sizes of capital projeects undertaken.

Based on the information collected an opinion was formed
after testing the hypotheses forwarded in the previous seation.
Some impoktant features of ideal model of analysis were
thereafter noted. These featurea cover all major problem

situations existing in practical life and also serve as guidance

in the selection of a particular method of analysis,

In the second part of the research, the Stochastie Goal
Programming Approach to capital budgeting was selected, following
its logical superiority over all other models. This model was
then examined in the light of the practical aspects of capital
budgeting problems obtained from the guestionnaire. Certain
necessary issues were considered and a variant of the model was

suggested to make it more properly applicable to lNigeria.

1.6 Plan of Study

The entire study is divided into five chapters., The first
chapter constitutes the introduction to the whole work. The

chapter contains problems and objectives of the study, the

10



research methodology adopted and also the Hypotheses to be

teated.

The second chapter is a review of the literature on Mathe-
matical Programming Approach to Capital Budgeting Decisions, It
starts with introduction to the chapter then examines the Linear
Programming Model, the Goal Programming Model and the Stochastic
Goal Programming Model, among other aspects reviewed. A short

conclusion:is also drawn at the end of the chapter.

In the third chapter various factors (mostly external) that
affect capital budgeting decisions are discussed, These factors
are discussed in the context of a third world economy, The
entire environment and circumstances characteriaing investment
decision problem in such economy has been fully analysed in the
chapter and a conclusion drawn as to what things must be taken
into consideration while making investment decision in such

economy.

Analysis of the data collected through questionnaire are
made in the fourth chapter, Also in fourth chapter all the three
hypothesea forwarded in this work are tested, and a brief summary

is given made at the end of the chapter.

The last chapter is the summary and conclusions to the
whole work, Major findings are summarised, based on which some
conclusions are drawn., It is in this chapter too that the limi-

tations of the work are stated.
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Chapter 2
2.0 REVIEW OF LITERATURE

2.1 Introduction

In this chapter only the mathematical programming approach
to capital.budgeting is examined. The literature has been syste-

1
matically presented to show the trend of development in the area.

The review starts with a linear programming model applied
to Capital Budgeting by H., M. Heingartner1. Another major
application of a reformulated version of the L.P, model by

Baumol, W. J., and Quandt, B3 was also discussed.

Limitations of the LP model as a tool for capital budgeting
decisions were highlighted and a better model resorted to. That
is, the Goal Programming Model, which was first applied to
capital budgeting problem in 1974 by Hawkins, C. A. and Adams, R.
ILS. After examining the GP model however, it was found
among other limitations, that it neglects uncertainty in future

events.

To take care of the limitations of LP and GP models, the
Stochastic Goal Programming (SGP) model was applied to capital
budgeting in 1985 by J. Agarwall'®. This model and its application

are also presanted in this chapter,

i3



After reviewing the aforementioned works, a summary was

given'nd conclusiona drawn as to which of the models ig better,

2.2 Linear Programmipng (LP)} Hodel

LP i3 a mathematiéal technique of maximizing a given

objective under limitations imposed by a number of constraints,
'kh?sTha objeotiﬁe'UouldnbE“profit maximization while some of the
"’ constvainta“; could be budget constraints representing the
distribution of funds among competing uses in a particular

period. The model, in a conical form is as follows:

n
Maximize Z= > CyXy
' j=1

Il
subject to: j?i a3 5% L by

or Minimize P = = ijj
n .
subject to = 84X > bi
Where Z and P are the respective goals to be maximized or
minimized; Cy» by and aj {for i = 1, 2 ... m, j=1, ... n) are

constraints obtained from the problem; and x‘j representa project

14



J to be considered,

Our review starts with the LP format of the Lorrie and
Savagog problem formulated by H. M. Heingartner1. The objective
of the problem is to select a combination of projects given a
budget of 250 million in period I and $20 million in period II.

The details of the problem are shown in Table 2.1.

Table 2.1 -« Invastment decision problem

Investment Present value of outlays Present value
Project in millions of # of Investment in

Millions of B

Period I Period II

1 12 3 14
2 54 7 17
3 6 6 17
4 6 2 15
5 30 35 40
6 6 6 12
7 46 i 14
8 36 3 10
9 18 3 12

Source: Lorie and Savage (1955) page 234.

15



The linear programming form for the problem was given by

Weigngartner as follows:

Maximize = Thxq + 17x5 + 17xg + 15x,
+M0x5 + 12xg + 1llxT + 10xg + 12xg
Subject to: 12x4 + S8x, + 6x3 + bxy + 30xg
+ b6xg + quT + 36xg + 18xq £ 50
3xq + Txy + 6x3 + 2%y + 35x5 + 6x6

+ ﬂxT + 3xg + 3x9 £ 20

ol P Xy >0 for J

1' 2' L 9.

S i |

The solution to the above problem was obtained using the

simplex method as

1.0 xl‘ = 1.0 x7 = 0.01'5

1]

*1
Xy = 0.0 Xg = 0.0 Xg 0.0

x3 = 1,0 Xg = 0.97 Xg = 1.0
Source: Weingastner (1063) page 18 Table 3.1

The solution indicates the fraction of each investment
proposal to be adopted as an X4 value. The total value of Z is

270,27, obtained as follows:

Wxq) + 17(x3) + 15(xy) + 12(0.97x4)

Aa Baumol and 0uandt3 observed, "it 13 difficult to over-
state the power and flexibility of models of this type". llow=-

ever, the particular model above was formulated on the assumption

16



that interest rate has been determined, applied to the future
funds flow, and the present values obtained. TIf the application
of the interest rate, i.e. the discount rate is to be made part

of the model, the following model could be adopted.

- n ¥

J=1 t=0
n
Subject to 321 bygxy < Fy

Lo M Lo
o for L=0,1, 2, .. T 0 -

where i represents the rate of interest; ajt represents the net
cash flow cobtained from a unit of project j during pericd t; bjt
is the net amount of cash used up by a unit of project J during
period t: xj 1s the number of units of project j constructed; and
Ft is the amount of fund made available from outside sources
during t. Thus

T

T [ag/(1 + D' 1s the discounted
t=0

present value of the earhings of project j.

The LP model has the versatility te handle c¢ertain
situations that could not be handled by any model other than
those under the Mathematical Programming Approach. For instance,

in the model given above, it can be observed that

17



(1)

(11)

(i11)

where funds F,, F1' s invested in the vagious periods
rust evantually be rapld, the F values in the contraints
oan esasily be made negative for the reguired repayment
dates,

where a project can only be taken as a whole or rejected as
a whole the values of Xj can simply be made an integer in
the programming, 1i.e., XJ = 1 or Xj = 0;

if two projeects, a and b, are indivisible and mutually

- “exoli@ive,; we simply make X, + X, = 1. Since both X's will .

" be nofi-negative and invidivisible, if project a is adopted,

so that Xy = 1, then necessarily Xy = 0. 1i.e., project b

is automatically rejected and vice versa,

However, the LP model alsc has its limitations as pointed

out by Baumel and Quandt, They (Baumel and Quandt) therefore

reformulated the model to take care of such limitations.

The limitations observed in the LF model could be stated as

follows:

(1)

(ii)

there exi{ists the possibility that funds may also be used
for investment outside the firm or for personal consumption
by the capitalist (the stockholder) and the model desaribed
has not made sxplicit allowance for thease alternatives;

funds unused during period t can normally be retained for
use during later pericds and the model should provide for

thia:

18



(141) there is apparently some relationship between a5t and bjt
since whenaver an investment adds a positive (or negative)
cash flow 1t should add to (or reduce) the amount of money
avallable during that periocd for use in other investamnets.
This relationship as described by Baumel and Quandt is the

equation

ayy = 'bjt which was desoribed as follows:

Let Cjt = total cost incurred by project ] in period t,
Rjt =jtotal=revenue generated by projeet 1 in peried &, =
Then bjt = Cjt - Hjt i.e. net outflow. |
ajt = -bjt'.

The above relationship, however, cannct stand if revenue

earned in period t-1i becomes available only in period ¢t or some

other future period.

One other issue on which Baumol and Quandt based their work

was that of determining the right discount rate.

As could be observed in the work of Lorries and Savage,

Weingartner, and others, future cash flows were always discounted

using the 'company's cost of gapital’, But the cost of gcapital

- is an ill-defined concept which has been a subject of a great

deal of controversy in the literatureg. Besides, the general
cost of papital cannct be used for capital rationing purposes

since the company cannot lend or borrow freely i.e, F, is

19
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limited, hence the company is cut off from the capital market.

In their effort to determine an objective discount rate,
Baumol and Quandt suggested that the correct form of the

objective function in Rationing Capital should be

where —w—- =

[l
o
-
-
w
=
o

di

—— P

F

d4"y
They discarded the use of (1 + i)=Y as discount rate and

replaced it with Py /P,.

The basis for the modification of the discount rate (Pt/Po

= K} is discussed as follows:

I So E KST, where So is an amount of dollars at present
and 8, is an amount of dollars one period hence, then K is
defined as the discount rate. Assuming that slight additional
dollars will add dit/dF, to the earnings in period zero and the

contrubition of S, dollars approximately equals

20
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an objective rate and a subjective rate as was done by Baumol and

Quandt. That not withstanding, however, the suggested model

cannot be regarded ideal because it does not consider uncertainty

~in future events. Also the LP model could not be conveniently

used as a means of solving most investment decision problems
alnce it oan only be used in situations where the objective of an

aorganisation i1s single., Where multiple objJectives exiat, LP

. proves helpless,

variant to the LP model, called Geal Programming Hodel was

introduced to capital budgeting.

1

2.3 Goal Programming (GP) Model

Goal Programming provides a way of striving towards
attaining several objectives simultaneously. The basic idea 1is to
establish a specifie numerical goal for each of the cbjectives,
formulate an objective function for each objective, and then seek
2 golution that minimizes the sum of deviations of these objec-

tive functions {rom their respective goals,

To deseribe this mathematically, let Xy, X, .. X, denote
the decision variables of the problem and let K ba the number of
objectives being conaidered. For each objective kik = 1, 2, ...
K) let Cyy De the coefficient (cost coefficlent or weighted

ooef'ficient) of Xj {(j=1, 2, ... n) in its objective function

22
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(assuming to be linear) and let gy be the goal of this objective
function. The aolution being sought is one that comes as close

as possible to attaining all of the following goals,

n

E C‘.“Xj = 81 goal 1
J=1

n

J=1 i :

hoo :

= CyicXy = By goal k

Lo
"
—

The composite objective functions for the GP model is

formulated thus:
Minimize the sum of deviations from goals

K n
Z:E I 2 CeX - g0 |
k=1 J=1 k™ -

where the two vertical lines denote absolute values for the

quality between them.

To selve the objective funetion we reduce Z to a linear

programming format as follows:

n

such that the auxiliary variable dK could be positve or negative,

Then

23



K

k=1

where | dgl = dﬂ or dy
for k = 1, 2, ... K, and dg = dg ~ 4, dy >, dp > o.
Consequently, the GP model reduces to

K
‘Min, Z - :%—1 (dy, + dg)

subjeet to !

i .
3‘% Ciie Xy - (I = &) = 8

and any original LP constraints on XJ.

From the above model, the simplex method can be used

obtain an optimum solution for all of these variables (including

the Xj}. Thereafter, the dy and d can be discarded.

If, as is usually the case, some goals are considered more

important than others, or deviation in one direction (+ or -) is

considered more impertant than deviation in the other direction,

the difference can be taken into acecount by assigning different

weights, Wy and W, (k = 1, 2, ... K), to the res pective dy and

dE deviation, In this case the GP HModel would be

: K
- + -
Min Z = 2> (W df + Wpdp)
k=1
subject to exactly the same constraints given above.
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To 1llustrate

the application of the GP model, lets

consider the problem presented in Tables 2.2

Table 2.2 Dewright Co. Ltd. Problem

Factor Unit contribution Goal Penalty
Prod.1 Prod.2 Prod.3 weight

Long run prefit 12 9 15 2120 5
Employment 5 3 i 40 2(+),
h(=-)
Capital investment 5 7 8 £60 3

11

Source: Hillier

The goals in

where 11,

A

the

and

3 respectively.

dn =

ad
1

and lieberman’', page 175 Table 5.1

above problem are stated thus

+ 15X,

+ 15X?

Xq and

21280 au ws a% we s Profit goal

1}
o
-

Employment goal

Ea N
on
o

«e s =a s Investment poal

the production rates of products 1, 2 and

12Xy + 9%, + 1FK2 - 120

X

X

W

=

% ?X? 4 HXQ - 40

1

+ TXA + ﬁx? - 60



o+ -
Since d1 = d1 - d1

> -

d2 = d2 - dz
- + - -

d3 s d3 = 63

the GP model could then be formulated as follows

Min Z = 5d7 + 2d; + 4d3 + 3d3

Subject to:

: . + -y
5%y + 3Xp + 4Xg3 = (d3 - d3) = 40
= 60

-+ -

+
where Xj, dp 20 (o 8,2, 3,1 K= 1, 2, 3)

The solution to the above problem using the simplex method

was obtained as
X{ =4, X =0, X3 = 5,

with d7 = 3, d7 =0, d3 = 0, d5 = 0
d} = 0and d3 =0

The GP model was first of all developed by Charnes and
Cooper (1961) as an extension and modification of LP model.
Ijiri (1065) built on the work and developed it as a distinct
Mathematical Programming Technique. Before Ijiri, GP problems
were regarded as issues of unsolvable linear programming prob-

lems,
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Hawkins and Adams? in 1974 applied the GP to capitél
budgeting for the first time. This was done by taking up the
Lorrie and Savage (1955) case and made a comprehensive analysis
of optimal solution as given by Weingartner's LP model and the GP

solution obtained by them,

It can be remembered that the Weingartner's LP sclution
suggeats that all of the projects 1, 2, 3 and 9 should be
accepted, as well as 97% of project 6 and U4.5% of projeect 7,
while rejecting all other projects completely, The GP solutions
gave better reaults. However, Hawkins and Adams made certain

practical assumptions before attempting a solution,
. -
Their first assumption was to conaider the deciszion body as
"a manufacturing firm in which each investment proposal is
expeated to yield a certain amount of revenue in each period and
utilize a apecified number of man-hour per day". They also
assuma the following goals to have been established by top

management of the firm:

1. The projects as a whéié mﬁst yleld a net present ﬁalué of
at least 332,40

2. In order to malintain an upward sales trend, the sales
manager would like the firat year to have as close to 370
in sales generated by the.investments selected and at least

20% growth in sales for the second year, The growth in
m ey

sales from year 1 to 2 is deternmined to be four times as

27



important as the initial sales goal.

3. The projects selected are desired to require as close to 40
man-hours of labour per day as possible in order to
maintain the present level of employment and avoid having
to rehire and retrain at a time when labour supply may be
low, These goals are determined to be equally important as

that of meeting the first year's sales goal.

The modified problem consisting of the Hawkins and Adams's

assumptions is shown in Table 2,3,

Table 2.3 GP Problem

T ——— —-——— - ————

Investment Sales Man-Hour
Projects o o e e e
Period 1 Period 2 Period 1 Period 2
1 14 15 10 12
2 30 42 16 16
3 14 16 13 13
it 1 12 9 13
5 53 52 19 16
6 10 14 14 14
7 32 34 T 99
8 21 28 15 22

o 12 21 8 13

o ——— —— —— - - ———

= =y e p—

Source: Hawkins and Adams (1974) page 55 Exhibit 3.
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The above problem along with the Lorrie and Savage problem

was expressed mathematically using the GP, Thils gives

Min 2 = dj + df + Bdg ¥ df + df + A7 + &G

.

subjeat to:

14Xy + 17X, + 173 + 15X, + 40X5 + 12Xg
+ 111)(7 + 1OXB + 12X5 l 32.h . . ) ') X HPV goal
12X, + SHXE + 6X3 + 6Xu + 30K5 + 6X6 + H8X7
+ 36Xg + 18X £50 .. .. ¢ oy .. .. Budget goal I
3Ky + Xy + 6X3 + 2Xy + 35X5 + 6X6 + HX7 + 3Xg + 3X9
520 . .y Y N . .. . .. e . BUdget goal II
14X1 + 30X2 * 13X3 + 11Xu + 53X5 + 10X5 + 32I7 + 218
+ 12Xg + dj - T 2 Sales goal 1
15X1 + R2X2 + 10x3 -+ 12Xu + 52X5 + 1ux6 + 3HX7 o+ 28XB
+211{9 + dg = Bq . . ') . 'Y GO salea goal IT
10X, + 16X2 + 13X3 + 9%y + 19X5 + 1HK6 + TIT - 15X8 +

| BXg + df - d6+ = 40 e ee es e production goals I
12x1 + 16X2 + 13Xq + 13Xu + 15X5 + 1HX6 + ng + ZEXB
13%g + d7 - d7 = 40 4+ s+ <o «.  production goal IT

where dJ+' dj' >0(3=1, 2, .;. 9)

Using the simplex method, the solution to the abbve

problem was obtalned to suggest the selection of the projects as

C A —r————

follows:




Xy = 1.0 Xy = 1.0

-
n
'

= 0,037736 X5 = 0.0

Xy = 1.0 Xg

0.99371

which is interpreted in Table 2.4.

Table 2.4 Goal Programming Solution

= 0.0

1.0

Goal Constraint

- ——— —

Optimum Solution

Net Present Value 32.4

Budget Constraint I 50.00
Budget Constraint II 20.00
Sales goal 70,00
Sales goal 1T 84,00
Production goal 40,00
Production II 40,00

- - —

70.5660
49,9999
19.9999
51.0691
79.2968
54,5156

64.5156

Source: Hawkins and Adams (1974) page 55 Exh, 4

Apart from the fact that the GP model considered multiple

objectives, the solution obtained (270.5660) is also superior to

that of the LP model (270.27).

To further demonstrate the flexibility of the GP with

respect to recordering of goal priorities, two more solutions were

sought under two different assumptions,
-——-"-'-U—-” -
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The first assumption was that "the organisation feels it is
much more important that employment goals be met in case of the
two periods than it is that sales goals be met", In which case

the objective function become
Min = dj + dﬁ + 3d§ + 6dg + dg + 6d$

subject to same constraints as in above.

The solution to this is

X1 = 0-0 xu = 0-17966 XT = 0-0
X3 = 1.0 X6 = 0.85335 Xg = 0,0

Although the goal constraints have not been altered, the
solution is different from the original solution due to
restructuring of the priorities, The interpretation of the

solution above is as in Table 2.5
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Table 2,5 Goal Programming Solution

e ——— - - - ——

Goal Constraint Optimum Solution
Vet Present Value 32.4 48.6700
Budget Constraint I 50 49,9995
Budget Constraint IT 20 19,9998
Sales goal I 70 52,7088
Sales goal II 84 65.9606
Production goal I 40 39.9997
Production goal II 40 39.9997

Source: Hawkins and Adams (1974) page 56 Exhibit 5,

Under the second assumption, where "management re-evaluates
its sales goals and determines that they are too high--that these
goals have been over stated by 30%", the objective function
remains as originally, as well as all the goals except the sales

goals which become

1uX1 * 30x2 + 13X3 + 11Xh + 53x5 + 10Xg + BEXT * 21x8 +
12x9 +* dl-‘ - di: = 53-8 - - - . ] L] .. Salﬁs 8031 1
15x1 + N?Xa + 16x3 + 12Xy, + 5215 + TNXG “ BHXT + 28Xa +

21Xg + dg = 88,8 i s v mr ew s ee Sales moal IX

and the solution becomes

s ey

32



Xy = 0.33307
X3 = 0-0

= 0.0 x'r = 0.0
= 0.22205 Xg = 0.0
0.78311 xg = 0,0

with implications as in Table 2.6.

Table 2.6

Goal Programming Sclution

Goal Constraint

Optimum Solution

Net Present Value
Budget Constraint I
Budget Constraint II
Sales goal I

Sales goal II
Production goal I

Production goal II

32.4
50
20
53.8
64,6
40

4o

Source: Hawkins and Adams (1974) page 56 Exhibit 6

48.9595
49.9999
19.9998
93.1755
65.7841
39.9999
39.9999

Another effort worth mentioning is the reformulation of the

modified Hawkins and Adams problems by Agarwal,

Powal and Swamp

(1981)%, They assigned different priority coefficients (P,) to

the various goals treating negative deviation separate from

positive deviation,

than that of Weingartner (J963), and Hawkins and Adams (1974).

33
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Despite the superiority of the GP model ovepr LP model in
respect of handling multiple geoals, both models have one
important defect that almost nullifies their applioability?in
practical =situations. This defect iz their impliecit assumption
of certalnty in future event like flow of funds. The two mathe-
matical programming models may be good in their respective
capaclties, but the facet that future events can never be

determined with precision is one issue too important to ignore,

Lo o
| |'| P I

2.4 Uncertainty And Capital Budgeting _
Y o

Host literature on'investment decisions in the past centre
around the assumpticn of certainty, However, some attempts have

been made to incorporate uncertainty in capital budgeting.

It is perhaps proper to indicate, before proceeding, that
"risk" and "uncertainty” refer to one and the same thing for our
purpose, However, Knight12 made a distinotion between the two
concepts. To him, risk refers to a situation where the probabi-
lity distribution of the future cash flowz of an investment
proposal is known while uncartainty raef'ara to a situation wﬁere

no information is available to formulate such probability disyri-
I

bution. But for all we care, the future is in any case unlmnown.

Neil R. Paine (196&)6, made a brief discussion of some

probability theory and Ehéﬂmadﬁgiaéred the probability apprecach

I JE— . . Y
to capltal budgeting.l.Hiﬁﬁ ed the net present value of an

¥ oo 1k

v ! ) : b ‘
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i _.~-p-_; -m---v-: - | l !'“ ; :i

investment (arrived at discounting at some predetermined rate of
AN
discount) as a measure of the worth of the investment, The work

implies a aingle objective, but since our aim iz to review the

trends of development along the uncertainty models, considering

i

l; bt ! .
such work is not improper,” = : ¢ ' ! 8
, { : i

| |

80, supposing that X can assume a finife.number of values

Xqr Xz eee X that P1 is the probability that ¥ takes on the

n'
value x,; P, the probability that X takes on the value x,; etq.

Then ¥ is a random variable with expected value

E(X) = P1X1 + P2x2 - PN}CN E .
oo !"*T | |
=X By 1
L= 1 Pt ! _
O o 'R
and variance " é'
| I
{i
k] ]
; i
;o |
1 . o -: ;il
Let R be a random variable such that SN i
1 -
- L
R=X1+X2+J{3+...Xn . 15.
. i i
where X; are random variables,-so-that % ! ;
T e oy -
E(R) = E(Xy) + B(X5) + ...+ E(X)). poh » ol
. ! Lo |
o | |
RN ;:_
IR !



The covariance between X; and XJ, assuming X; and XJ are

not independent, is defined a=s
645 - ;

that is to say 51J is the expected value of the deviation of Xi
from its expected value timea the deviation of XJ from its

expected value,

One qnn dlso say that

6— = correlation between
14 =

X, and xj ) x Jv(Xy) x Jv(xJ)

bearing in mind that the correlation coefficient between xi and
xJ is

f . XXy = XXy = Cov. (Xg, Xy)
iy = - e

ir . e ——e———

——— o —

Jn X2 ~ X2)(n xﬁ-iﬁ) ./V(xi).v(xj)

EL(Xy~E(xy))(Xy - E(X4))]

]

3
S B0 0x=E(X;) 12 B 0Xy-EC(X ) 12

It follows from our definition of R therefore that
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V(R)

fo1) + 5}2 + 043+ oo 6}n

+

6oq + V(X,) + 5;3 + . Jan

%

651 + 6%2 + V(XS) + oees 65n

+ n1 + (nz + (n3 . V(xn)

n
i.e. V(R) -} > V(X)) + Cov.(Xy, Xy ).
i=1

If we let V(X;) = Oy, then

=

" Ma

V(R) = > °

i=1] 1

i

At this point let us suppose that a firm is to make capital
investments by choosing from a list of m possible projects, Let
P, be the net present value of the first possible project; P2 the

net present value of the second possible project, ete.

Assuming Py, P,, etc, to be random variables with expected

values

E(P{), E(P,) etec. and variances

V(Py), V(P,) eto respectively,

then if P,, P, ete. are not independent, the values of E(P,),
E{Pz), 511, 6}2, 613 ete. can be obtained by relying on the

probability beliefs of the firm or the use of historical data.
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By assuming the above values given, Neil R. Paine (1964)
set out a procedure to be followed in choosing capital investment

project as follows:

y 2 By relying on judgement, experiences, common sense, and the
like, determine all possible reascnable combinations of
capital investments,

2 Compupe the expected net present value and variance for
each +easonable combination, utilizing formular from the
previéus section,

Xy By carefully considering expected net present values and
variances, pick the combination which 13 most desirable,
i.e., the one with highest expected net present values and

lowest variance.

Other works that come under chance constraints models

inelude that of Naslund (1966)'3~gnd Bernhard (Tosg) M=

Naslund took up the popular Weingartner's deterministic
cash balance constraints and negotiated a conversion of the
problem into a chance constraint model by making certain assump-
tions. He sought to maximize the expected value of terminal
wealth, E(G) elaiming the existance of a set of comulative cash

balance constraint which is > &,

The major draw back of the model, however, is that E(G) and

&; are subjective values which cannot be determined, Furthermore
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no specific statement was made as to what happens if the chance

conatraints are not uet.

In 1969 Bernhard developed a general model by formulating
the capital budgeting problem under certainty conditions and then

presenting a modified version incorporating uncertainty.

The chance constrained nrogramming does take care of

uncertainty somehow, but the models have two major limitations in

cemmon. "'rstﬁ both models consider only a single objective, and

second, they suffer from lack of computationally efficient codes.

A simpler to understand model which also considers multiple

e ObJectives under conditiona of

ungertainty 1s the Stochastic Goal

Programming model. - e e e
el o K R e S B LI, T N g i TP L
2.5 S [+ r

[ T

The Stachastie Goal Prégrémmihg.is oné 6}mt;é m;£hematical
programming approaches applled toe capital budgeting to
aoccommodate various problems surrounding such decisions. The
inodel has the qualities af both LP and GP models, and an added

gquality of ineorporating uncertainty.

The 1idea behind the stochastie programming could be

reviewad as follows:

Given a set of goals X, X5 .. X, let f{xqy X5 e X0 =

by where by represents given goals., This may ve written in a
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linear function as follows:

an[xl' Xo eee Xpl = @9Xq + 85Xy + .o. BpX, = by

where a4, 85 ... @, are real numbers such that f is a real linear

function.

Using matrix algebra, let x be a column vector with
components Xq, Xp s Xp3 and b a row vector with components aq,

a2 sees A hen

.
n'

© ——cye

AX=D)

let m be a matrix with an inverse m'1, if Mx = b where b = b1,

- 1
by ... by thenx=M'"D1
Taking linear constrainta, say

BX; < h

Ki >0

the problem may be formulated in a linear programming format as
Minimize Z = (P,;d] + P,d7)

Subject to

- + _
axi + d1 - di bi

xg, d3, df 20

where df indicates deviations from set goals; Py refer to prio~

rity coefficients or weights.
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Let ”i denote random variables whieh are normally
distributed with mean O and variance coveriance matrix§(the non-
singular variance coveriance matrix f is assumed known since only

non-singlular matrices have ordinary inverse),

The problem can now be stated in a general inverse matrix
form as bi = axy + uy while the linear constraints on the

variables are

l

Bx; <h

X5 0

If by's are considered dependent variables and jointly determined

and variables xy are indapendan;, then
bi=axi+ui

takes the form of a linear model in a reduced form. Assuming bi
is normally distributed with mean (ax) and variance-coveriance

matrix § , then
£by by ... by) = (2M)"V21§11/2e~02 |
where the quandratic form Q is
! 2=t
Q = (b-ax) £~ 1(b-ax)
and q is the rank of the matrix of fixed coefficient 'a',

Let B* be a definite region which covers the point b, such
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that b & B* so that we select goals x; for which the probabllity
that the random vector b; = ax; + u; will be inside the region R&

is maximized.

By virtue of the definition of U;, B¥ should be considered

to centre around b* in a manner such that

o < ¢

where Q* is.the guantratic form

L

msnd

.Q*.=;fb._ 51)1 f'1tb - b?)

and C has a chi-square distribution

and sinee y is normally distributed and f is non-singular, then
the quadratic abéve has the chi-square distribution with g
degrees of freedom, B¥* can then be interpreted as confidence
region for b at level x, because 1if we choose a set of goals X°
such that E(b) = ax® = b* then the probability of b falling in
the region B* is given by ™. FRegion B®* may be reatricted to be

of the form
o% = ¢

At this point the steochastic goal programming model is

formulated as follows:

Min Z = (k + XMX! + 2P1%)
Subject to BXi <h
X, 20

1
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where k = b*! §-Tpe,
M=zal £7a,
P=al § ok

for M being (mnxn) nositive definite if q = n, ahd semi-positive

definite 1f q < n.

The above model can however he formulated inte a linear

programminé format as follows: '~ - F 0 ol

m_? ; O«
. [ ; : ' S
Minimizel= (Pidz + Pyd7) - e
Subject to ax; + uyx; + dj = d} = by

+ 1
X;, 4] 2 0 !

R Agarwal (1985) applied the stochastic‘goal programming

model to the Lorrie and 3avage modified problem. The procedure
for solving the problem was, however, not discussed, But
reference could be made to 'Wolfe P, 'The Simplex Method for

Quadratic Programming', Econometrica, Vol., 21 (1959) pp 382-389,

Neverthelesa, the procedure for solving a Stochastie Goal
Programming problem such as used in c¢apital budpgeting, taking one

stage variables, cculd be briefly stated as follows:

Let the variables of the problem constitute the n vector x
= (x1, KXo eer xn)1 where x is a column vector with nx1 matrix,
Then if A 13 taken as an mxn matrix and b is mx1, then the linear

conatraints problem for A > n, which is
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Minimize f( A, x) = Apx.1/2x1 0% vewe (1)

may be specified as x > 0, Ax = b

where Xy 0= % 25 ree B)

Ma

§ 1&13 xij = bi (1 = 19 2 vaie m)

And the condition that the n vector x solves the problem

for A > O may be written as
|

Ax = b

cx -v+ AU+ P A=0... (2
or in the detached coefficient form

x>0 v>o ] A e (3

! I
I 1
| A 0 0 0 |=b
] i
| I
| ¢ -1 A' plizo
] I
I L}

Constituting mxn equations in 2n non-negative variables and m

unrestricted variables, where A is not considered a variable,

Also, let Z1, z° and W be component vectors n, x and m
reapectively. Since b > 0, initial basis flor the syatem could be
formed from the coefficients 21, 72 and W by using the simplex

method to minimize

Z Hi=0
i

Yy



Keeping V and U zero, we discard W and all unused
components of 21, and 22. If the remaining n components are
donated by Z and their coefficients by E, the solution of the

system becomes

Ax = b
CX-V+A1U+EZ=-|'J1 .. .. .. - ) .. .. (u)
X; V4 Z 20
3
Givqh a basis and basic solution that satisfies (1),
) n
v1x = 0 and :E: Zk = 0, make one change of basis in the simplex
'

procedure for minimizing the linear form
n
2. Zk .’OI"R'=1, :?, vew N . e . .s ' . (5)

If XK is in the basis, do not admit VK; and if VK is in the

basis, do not admit XK.

Zy > 0, then repeat step (5) and the form will
1

-
y
] M:!

k

vanish

in subsequent interactions yielding Z = 0, The x part of the
terminal basic solution i3 a solution of the guandratic

programming for A .

When the number of constraints is larger, let the

constraints be
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ﬂ11 X1 -+ A12X2 = b1

I
o
%]

Ay1Xqy + AgpXy = Y3 = by
X; + Yy, Yg > 0

so that the new linear constraints system will be

X 20 r?‘: L20 Y30 w20 U W20 W20 A
i
el Az = by
A21 ﬁzz 1 =b2
-1 =
A Agq ®3
1 L ] 1

If (xq)k is in the basis, do not admit (V,)k, and vise
versa; if (y2)k is in the basia do not adnmit (Uzjk, and vise

versa; if (y3)k is in the basis do not admit (Ug)k.

In most cases, the number of variables involved and the
number of iteractions required is large. In such situations then
computer package programme must be used to arrive at the

solution.
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2.6 Summary

We have seen some models of analysis put across under the
Mathematical Programming Approach to solve capital budgeting

problems,

The Linear Programming model is capable of handling
multiple ppojeeta but seeksa toc achieve only cne objective. It
alégrélgégéardafuncertainﬁynih future events. The Goal Program-

] : .
ming Appro#ch i$ found to be better than LP because it has over-
come the p;oblém of multiple objectivaes, By setting the con-
straints inequalities to equalities, by.introducing ‘deviational
variables' and attempting to minimize all the deviation, the GP
model reascnably satisfies all objectives, One vital aapect left
‘out by the model is ﬁﬁoéﬁtainé} in futuféf;;gﬁgg:i;L“ '
The stochastic géal programming model as.wé.have seaen does

not only attempt the guestion of multiple objectives and simul-

taneous constraints,’ but also incorporates uncertainly.

gjﬁ
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Chapter 3

3.0 FACTORS THAT AFFECT CAPITAL
BUDGETING DECISIONS

3.1 Introduction

A airvey'oonducted in 19?17 showed that more than 50% of
firms that }ail in the U.5.A., do so in their first five years of
existance. But that is even in a developed country. In a
developing country 1like Nigeria the failure rate may be much
higher than 50 percent. In fact even the few indigenous firms
that survive in Nigeria continue to remain in a stage of
development many years after take off. This to a great extent is
due to enomous external conatraints imposed on them and their
inability to identify and fully incorporate such "constrainta" in
their investment decision process. Constraints like economic
instability, changing government policies, and societal problems

are by far insufficiently reflected in most investment decision

models.

Companies in a atage of development, such as most of our
companies, however, face Iinternal problems as well, Such
problems consist of training personnel; developing markets
and products; obtaining reliable source(s) of supply; obtaining

foreign exchange for acquisition of plant and equipment, etec.
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These firms usually take to manufacturing new products with
untrained employeas and inexperienced management, while
approaching an unpredictable market with an unproven market
strategy and inadequate finance (external finance is always
difficult to obtain as the means of evaluating the different
risk levels of such firms are greatly limited by the scarcity of

objective data.

The Jpurpose of this chapter is to lay the theoretical
]} l
|

background nechaaary for clear understanding of the external
constraints affecting business in developing countries. In the
concluding part of the chapter a list of measures an investment

decision maker should take to avoid unnecessary failure is given.

3.2 Development Economies

Every nation has its peculiar nature and characteristiecs
which could be related to its historiecal background, culture, and
resources, However, developing coutnries do have certain
characteristies of underdevelopment that are common to all of

them,

M. P. Todaro3 observed that such common features are in

form of

15 low levels of living due to low income, inadequate housing,

poor health, 1limited or no education, high infant mortali-
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ty, low life and work expectancy, etec.

n

low levels of labour productivity due to lack of managerial
competence and employee motivations, lack of institutional
flexibility, and also the absence or acute lack of comple-
mentary factor inputs like finance and technical know how;

3. high rate of population growth and dependency burdens;

., high and rising levels of unemployment and under-
employment;
5., substintial dependence on agricultural production and

2
prima}y product exports; '

6. vulnerability to foreign dictatorship and dominance in

international relations.

Low incomes amidst high dependency burden, coupled with an
alarming rate of inflation makes private savings difficult in a
developing country, As a result, financial institutions suffer
greater problem of inability to meet the credit demands of many
meaningful investors. This contributes to 1low productivity,
which leads to hirh dependency on imports to meet the demands of

the usually awelling population of the developing country.

Poor management of resources also exists in most developing
countries, The evidence of this could be seen more clearly in
public investments. In countries with severe shortage of skilled
man power, emphasis were that thweir skilled man power can best be
utilized by coordinating administrative and entrepreneurial

activities, which could also ensure equal distribution of income.
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In Nigeria, substantial areas of investments were taken up by the
government with no any form of competition from the private
sector, With adequate finance and full government supports, the
parastatals were expected to generate enough revenue for other
development activities, However, due to poor management and
excessive corruption, most of these government investments not
only fail to fund government activities but also oconstantly

demand its financial assistande to even survive.

3
1
This}is not to say, however, that management in the private

sector is something to be proud of. Most indigenous firms exist
today merely on government's protection against foreign competi-

tions, and yet they never grow out of it.

One may say that the poor management and over-dependence on
imported goods and inappropriate technologies which econtribute to
low productivity is due to the historie "international
transmission of institutions--values, patterns of consumption and
attitudes towards life, work and self", as observed by Todaro,
These and other external forces, coupled with internal political
structures, power and interest groups greatly determine the
social nature and capabilities of moat developing countries. In
all, these factors exert enomous influence on the economic

policies of such countries.

It should be noted that economic poliecy is only one of
three forces that apell the current situation in any country.

The economic heritage, consisting not only natural resources and
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other structures and ingredients but also the unspent influences
of past events; and the behaviour pattern of economic ‘'agents?’
within the ocountry reacting to past, present, and expected future
events influence more powerfully the nature and state of an
econony. As a result, one cannot he certain whether the economy
will resapond as expected to policy impulses. And in any case, in
most developing countries, the economic agents may not have a
clear understanding of the sigﬁala glven out by the poliey maker.

. -"'\""I o _ L.

o

to safeguard-.fhe interest of..its leng  term
investment in a developing country, therefore, a firm needs to
understand both the economy and the poliey makers. It must know
how and when changes may occur and how to assess the relative

t
strength and weaknesses of the economic positions.

3.3 Policy Framewyork

In order to be able to predict the 1likely poliecy a
government will take in a given situation, a survey of the policy
problems and the means available to the policy makers becomes
necessary. Polloy measures, if carefully taken and well executad
represent not only an order but also a very helpful guide to a
clever investor. However, 1in most developing countries, policy
measures do not render much help as future indlcators because the
policy makera in such countries often overestimate the abllity of

their governments to change the will of the people., It is a fact
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that no government could change the will of its people without
takinz into account the non-economic values of the society, but
this fact continues to elude policy makers largely due to lack

of an adequate economic theory that incorporates such values,

Despite the limitations, however, there is still the need
for a firm to be able to predict a policy and fall in line with
it. Even if it (the policy) does not bring the much desired
change 1n. the society, the firm can at least gain government
support n.r;i protection by reflecting the policy in its activi-
ties. Buf to do so0o in the most favourable way to its business

the firm must be able to sense the future and decide on the

measures to take,

Predicting a policy would not be difficult if we know the
ultimate targets of, and means available to the policy makers,
Prominent nroblema confronting most policy makers consist in how
to increase per capita income; ereating more employment
opportunities; how to incorporate non-monetarised production into
development plant; improving terms of trade to favour balance of
payments, how to fight domestie inflation and to reduce the
impaet of world wide inflation; and what ateps to take in case of

exchange rate erisis,

It is normal to assume that the objective of the policy
maker is to attain a balanced economic and asoccial development and
that measures are taken only to ensure the attainment or main-

tenance of such condition. For this purpose, the policy maker
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would always. try to ensure that:

1-

The 1level of output targeted will release sufficient
resources to accommodate the consuption and investment
demands of the government and leave enough for the projec-
ted increase in the quantum of exports;

The level of inveatment is reasonably divided between the
government and private sectors as well as the allocation of
bank‘; credit;

The iamount of bank credit allocated to the government
sector is sufficient to finance the residual government
budget difieit;

The level of total bank credit is consistent with total
aggregate demand projected in the presence of credit
rationing;

The excess aggregate demand projected is conaistent with
the price projections;

The quantum and value of imports are consistent with both
the output projection and the money income projection;

The level of money supply implied from the eredit projec-
tion and the overall dificit in the balance of payments are
consistent with some demand for money functions; and

The export and import price projections and any other
exagenious balance of payments items such as official

capital movements are realistic.
Whenever any of the above conditions is not satisfied, one
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or more monetary or fiscal measures will be taken to correct the
situation. The exact policy to be adopted depends on the

magnitude of the real or envisaged deviation from desired goals,

It will be difficult to state in clear terms the goals of a
policy maker. However, taking the problems of developing country
in one hand, and the resources available to it on the other, an
optimum set of goals could be presented as discussed in the model
below. 3
i

Let U represent the policy maker's utility to be maximized;

and
Y = economic output such as GNP
EO = economic inputs
S = Social conditions
P = Political factors
Ed = level of Education
0 = non~economic factors
Ro = readily available resources
Ri = amount of Ho utilized,
Then the poliecy makers utility maximization model could be
stated as
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maximize U = u(Y, S, P, Bd, O0) .. ¢ oo oo s oo (1)

Subjeet to Y = £(U, E ) ¢ 4o oo se ae s e (1.7)

By = BIRy) e we e we ee e ee e (1.2)

S=h(Ry) .o i o e ee we el ee (103)
P= k(ng) " . .e e . . .. 5w (1.“)

Ed = m(Ru] . - .. .. . . . .. (1-5)

o
]

n(ns) . . .e .s .e . s .e (1.6)

iRiiRo - . - . LS LIS LI - . L - . (1.7)
3
where R1,i Ry | «se R; are the amount of resources employed in

produeing the respective economic and non-economic outputs, Ry,
R3 " RS serve both the objectives of producing economic and
non-economic output as in the above model. S, P, Ed, and O are
not only ends in themselves but are also the means to ' produce

output Y,

The function u is the policy maker's utility function while
f, g, h, k, m, and n are transformation functions assumed to

bahave in a manner similar to production function.

The above model could be reformulated to incorporate
inequality constraints and the condition that R's be non-negative
(to exclude the possibility of negative resources). The model
will then seek to maximize the utility function directly from the
avallable resources for each of the economiec and non-economic

objectives.

Once values are attached to the variables in the model,
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either the lagrangean function or non-linear programming

technique could be applied to obtair the optimum solution.

The model discussed only showed how a policy maker could
attain maximum utility from given resources. The model presented
all constraints variables as unknowns and policy instruments were
rnot formally introduced, However, it is better to have ex-ante
more instruments than targets as long as the instruments do not
contradict one another, since we cannot corretly predict the

3

efficiency 4f any given instrument,

3

3.4 External Constraints

A wholly government owned establishment with the sole
purpose of implementing development activities will have a set of

objectives to be attained as follows:

Assuming xo is the ratic of its total available resources
to the total resources in the economy available for development
activities Ro, then for every resocurces Hi, allocated to a parti-
cular factor the establishment must try to provide X; of its
resources to that course (where xi is the fraction of Resources

R; to be made available by the establishment).
Under such condition the ideal target would be
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5
subject to =_ ¥Ry - X R, £ o
1

xiRi 20

where F = U [f(ng1,x2h,x3k, Xy m, xsn), xoh, Xgk, xym, x5n]
and same algorithms will be followed to obtain the optimum

solution as does the government (policy makers).

CLETERTLAE b

. But ia private firm w&th obligationas to ‘'satisfy' its
shareholdeﬁs among other management objectives cannot utilize all
its resourées és in above, However, it alsoc cannot negleet in
total the use of resources to assist development, since doing so

will mean leosing the support and patronage of the government and

people.

Iff the firm diverts a part of its resources towards
national development it loses the returns such rescurces oould
bring 1if it had been invesated, but if the firm invests that

amount instead, it incurs costs in non-monetary terms.

In order to reconcile the two positions, 1i.e. to maxiﬁize
produntive investments and minimize non-monetary loses, the firm
needs to esstablish a cut-off point between the amount 1t should
invest 1n active preoduction and the amount to divert for develop-

ment functions.

Lets assume the firm can either generate Y amount of

economic output or X amount of non-economic output if it utilizes
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all its available resources for either purpose. If the non-
economie output is assumed to be quantifiable, then the
production possibility frontier for the firm could be drawn as in

chart 3,1. The Y is plotted

b (I e

1
1
|
(economic) | \\\\\\\§Curve A
|
)
|
1
|

(output )

[

| (Non-economic output
_— - x

[ PR

Chart 3.1 Production-possibility frontier

on the vy axis and X(nén-economic output) is plotted on the x-
axis. The curve A is the traditional production possibility
frontier, the area under it represents points which indicate
various combination of X and Y, It should be noted, however,
that X is an output as well as an input for achieving Y. parti-
cularly in the long-run. In chart 3.1, though, it is presented
that phase of production process when more economic output can be
obtained only by giving up some non-economiec output. The curve

is assumed to be concave to the origin.

The management indifference curve between economic and non-
economic outputs can also be drawn (see chart 3.2). The slope of
the curve will be negative as with consumer indifference curves.

These curves are represented in the chart by Uyy Uy, U3 indica-
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ting higher orders of preference. If the firm's utility function
is such that U = u(Y,X), then the equation for an indifference
curve is U = u(Y, X). Where U is constant., It thus follows that

at every point on each curve, aince

U = u (Y, X) and u is a constant,
AU
-- = o and hence
dy

o TR =
é Pe 1]
_— X &y + == x dx = 0,
dy ' Ax

X
(economic)

(output )

1

{Non-economie output
X

Chart 3.2 Management's indiference curves

The management maximizes the total utility of the firm at
point E (See chart 3.3) where the production possibility frontier

touches the highest possible indifference curve U¥,

At point E, OYO of economic output and oxo of non-econonmic
output would be produced, i.e., the total resources would be
allocated between productive investments and development activi-

ties to produce 0Y, and OX . The tangent
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Politiecal risk, which is often viewed in terms of potential
confliet between corporate goals and the national aspirations of
a host country arises over many issues, Sueh issues include the
firm's impact on economic development; perceived infringements on
national sovereignty; foreign control of key industries; sharing
or non-sharing of ownership and control with 1local interests;
impact on a host country's balance of payments or the foreign
exchange value of its currency; access to, and control over,

export markKets; and exploitation of the national patrimony.
1

j

The host country always tries to ensure legal and economic
dominance in its views over that of the corporate goals, For
this reason, host governments have developed a number of tech-
niques to influence the behaviour of firms, particularly foreign
firms operating within their country, Such techniques are here

referred to as interferenca,

Government interferences that constraint the free actions

of a firm could be classified into four major types as follows:

3.5.1 Non-Discriminatory Interference

This form of intereference is relatively mild and not
particularly directed against foreign-controlled operations. It
may have impact equally on all forms of business in the country.

Some of these interferences are
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iv

vi

Requiring the use of local nationals in management
positions.

Negotiating transfer prices designed to favour the host
country's tax base,

Requiring export industries to sell in the home market at a
break-even prices in order to subsidize local consumption
or invesatment of the particular product.

Requiring social and economic overhead facilities to be
constiructed by the investing firm.

Requéring the use of a given percentage of local content in
assembly of knocked-down imported components,

Temporarily naking the host country's currency inconverti-

ble,

3.5.2 Discriminatory Interfercnce

This is intended to give local firms or national groups

apecified advantages over foreign firms, It includes:

i

ii

Allowing only joint ventures, with the foreign firm being
limited to a minority position, e.g. in Nigeria, all
businesses, except the few that require huge capitals and
long gestation periods, must be at least 50% owned by
either the government or citizens of Nigeria,

Requiring special taxes, excessive fees, huge utility
charges, or other hidden forms of extra compensation from

foreign-owned firms but not from domestic-owned firms,
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iii Legal harassment such as requiring special permits, exces-
sive pollution eontrol requirements, bias in 1labour
arbitrations or mediation, overdocumentation of all
transactions, ete.

iv Mandating the terms or conditions under which a corpora-

tions potents or expertise may be used.

3.5.3 Discrimipatory Sanctions
1
. _
This {is |intended to push a foreign firm out of business,

It involves very strong pressure, The motivation for this may be
purely political and nationaliatie or it mav be to provide more

business opportunities and capture more business profits for

national entrepreneurs,
It covers

i 'Creeping expropriation'. Laws may prevent profits
belonging to foreigners from being remitted and foreign
owned capital from being repatriated. Laws may also force
foreign firms to invest these blocked funds in specific
local government obligations which quickly lose their value
because of rampant inflation.

i1 Levying taxes, royalties, or other charges against foreign
firms to the point at which profits are no longer possible.

iii Claiming huge compensation for past inequities arising out
of a concession agreement granted by a previous government

but now ruled invalid.
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3.5.4 Wealth Deprivation

Government may atimes declde to outrightly take over
individual foreign firms, The takeover, known as deprivation,
could be selective axpropriation of individual foreign firm,
nationalization of an entire industry or soclialization of the

whole country,

ok
[
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A deeﬁer insight into thé.pdliticai. social, aﬁd hiétorical
make-up of countries is neceasary for predictions of politiecal
risk, Countries with a high propensity to expropriate foreign
investments are usually the leas developed, most of which have
recently shifted from rightist to leftist governments. Latin
Amerjeca, Africa and the Middle East countries constitute highest

risk of this nature.

To forecast political interferenoé, a twofold approach is
necessary, one approach 1is to foregast a particular country's
propensity to interfere or expropriate. The second approach is
to forecast a particular firm's propensity to be interferred with

or exproprlated.

The propensity {(of a firm) to be interferred with or even
be exproprlated is subjective among companies. This subjeoctivity
exists even among companies of similar nature. As governments

interfere in the interest of their economic development,
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companies who have operational policies appreciable by government
are not much alffected. Fiteman and Stonh1115 rightly observed
that "many firms located in eountries with a high propensity to
exprepriate have not in fact been expropriated. Part of the
reason for thiz gsituation might be attributed to dirferenées in
firms' operating policles, which dimpact on the degree of

political risk they will face",

[T |

Even— though R. J. Rummel and David A. Heenan® have
ﬁﬁégested ;; fLur-way claasification of attempts to forecast
politieal risk ('grandtours;' 'old hands', Delphl techniques, and
quantitative methods), firms cannot eliminate completely the risk
of host country's political interference within its borders.
Whenever fbreign-owned firms ére perceived, rightly or wrongly,
to operate in such a way as to inhibit host country's national
economic, political, or social goals, there is likely to be

conflict and interference,

It i1s mosat important for a company, therefore, to plan
protective steps 1in advance, to minimize the likelihood of
political interference and damage that may be incured as a

result.

When declding to invest or establish a firm in a developing
country attention must be pald to the priorities of the host
country's government. To minimize interference, or even achieve

the government's patronage, certain policies must be incorporated
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in the investment or business to reflect the wish of the govern-
ment and the society. Some of the major areas of concern to

developing countries could be discussed as follows:

3.6.1 Foreign hange

Most  developing c¢ountries face continuous problem of
balance of payment. This is largely due to excess lmports over
exports. ~T§e governments of sdeh countries therefore often adopt
stfiet ﬁeisurés to discourage unnecessary imports, while
promoting exports. Foreign exchange, as a result, iz so

diffioult ¢to obtain even in cases of necesasary imports in these

countries,

Sometines government enforces selective convertibility of
ita currency into foreign currencies, depending on the nature of
the transaction involved. It may even revalue the exchange rate
or adopt multiple exchange rate sysatem depending on the condition

of its economy.

In taking a decision about its currency, government normél—
ly refers to indicators like level of official resources, trade
balances, foreign aid, its own growth strategy, ete., while
political considerations at home and abroad are also taken into

acgount,

When undertaking a capital project in a developing country,

therefore, the amount of foreign exchange involved and the cost
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of using it needs to be carefully studied.

3.6.2 Indirenization

Governments in developing countries are known to take-over
companies with predominently foreign share captial. This they do
in an s&ttempt ¢to ensure the control of their cconomies by
indigens rather than foreign bodies. In Nigeria, mwost forelgn
' cdﬁpﬁniééwgyhﬁﬁ forcad to tranérer upwards of 60% of their share
capital tojkhe.hovernment and éitizens of Nigeria by the indige-

nization decres,

The dssue of indigenization had  caused tremendous
devestment of foreign businesses in developins countries but the

governments of such countries prefer indigenization, nontheless.

When confronted with capital budgeting problem, therefore,
the proportion of foreign capltal involved must be seriously
looked 1into. Conld it be that a situation will arise when
governnent will decide to take over the business? Can the
projest be undertaken without muel need faor foreisn capital?
Theze and similar questions must be answered before taking a

decision to inveat or not.

Clese to indigenisation of control is the pressure by
government on companies within the eountry to make maximum use of
local raw materials in their sperations, This is to reduce the

use of forelgn exchange to purchase raw materials and also to
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reduce dependency on foreign economies.

The amount of imported raw material necessary to carry out
activities must be considered when deciding to venture into a

project.

3.6.3 location of Busineas

In developingz countriez, the problem of uneven development
among variaus parts or states within same country is very severe.
In an at:empt to ensure even industrialization throughout,
governments usually offer insentives and sometimes force business

organisations to eatablish branches in certain specific

locations.

Dilferent locationz svit different types of bucinesses, so,
for a i to analyse the worth of ar investment proposal in such

sitvation the limitations on location must be considered,

3.6.4 Fmployment

WVith ineresase in population and level of education in some
developing countries there also increased the rate of unemploy-
ment. High rate of unemployment, particularly among school
leavers account for a substantial part of the erimes and other

social evils typifying developing countries,

Covernments of these countries, therefore, enbark on
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massive campaigns for employement with particular attention to
self and private sector employment. In Nigeria every organisa-
tion is enjoined to employ at least one out of every set of
National Youth Service Corpers that serve with it. The number of
employees in an organization has now become an important measure
of contribution to national development for the government and

even the people,

To secure a comfortable and respected position in such
countries, therefore, business eastablishments must create more
employment opportunities, Every investment proposal should be
asnsessed from the point of view of employment opportunities in

addition to other considerations.

Some  business activities by their nature constitute
nuisance and discomfort to their environment, while others bring
about increase in welfare of the people within and around them.
Businesses that are 1likely to cause air and water poluticn,
damage of roads, erosion or deformation of lands, noise, ete,,
are no doubt indepted to the society, They must try to minimize

these hazards or compensate the society for the damages being

done,

The costs to a company of eurving such evils vary from one

type of business to another and from project to project. It is

essential therefore that the management considers not only the
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returns from proposed investments but also the financial and

moral costs of controlling posible damage to the environment.

The extent of indebtedness to social welfare is so high and
still gaining strength that many Accountants are calling for
Social Responsibility Accounting. They argue that every
concern must publish its contributions to social welfare side by

side with its annual financial statements.

3.7 Summary

\le have surveyed the general problem characterizing
developing countries. Wle have also seen a model whereby policy
makers in such countries can best attempt to maximize their

utilities.

As for a private firm, we have also considered the role it
is expected to play under any set of development goals in such a

manner that will offer it maximum returns on its investments.

Summarily, therefore, it suffices to say that business
organisations are better-off in developing countries when they

select projects on a basis such that will

i require minimum use of foreign exchange;

ii provide increased employment opportunities;

iii result in less or no soeigz'gazards; and

iv make maximum use of lodal raw materials and capital; among

13



other faotors.

The external constraints listed above and other internal
goal constraints together form the global set of cobjectives of a
firm. And our aim is to find a model that will ensure the

attainment of these oblectives simultaneocusly.

It should be noted, that in developing countries, govern-
ment policies and other factors such as highlighted in this
chanter are not stable. A sound investment decision taken teday
on  the basis of a given set of conditions may fail to yield any

positive result simply due t¢ changes in circumstances,

However, whether such changes do actually affect

invastments, and if they do, to what extent, will be asaertained

in ohapter TV.

One important thing which every investor must note is that
no business will grow in a developing country without socme form
of protegtion by government and the society. It 1is therefore
meriﬁable for an investment deciszion maker to compromizse efforts
diracted ftowards real econonmle gains and non-economic gains.
Fennomice gains refer to prefits, while non_economic gains mean
all such protections and patronage the government and the society
can give. In trying to formulate a model that will weigh the two
forms of outputs, an--effort.should be made to establish any
existing relationship between the two, It should be expected

S gy o pr——

that the non-economic gaina mentioned here will in the long-run

RN TH



lea’ to inerease in economic gains as well.
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Chapter U

4.0 DATA ANALYSES AND MODEL REAPRAISAL

4,1 Introduction

The data collected from thirty seven companies of different
nature and sizes are presented and analysed in this chapter, The
three null hypotheses presented in chapter one are also tested
here, Following the analyses, some deductions were made based on

the findings.

It was from these findings and deductions that a picture of
typical capital budgeting problems in an economy 1like Nigeria
emerged, Considering the nature of such problems the Stochastic
(oal Programming Approach was chosen as the most ideal technique

of analyses.

However, the Stochastic Goal Programming model shown in
chapter II was found not to be fully satisfactory. The short-
coning, which was due to one of its assumptions, made the model
not comfortably applicable to investment problems in a situation
vwhere risk factors differ or fluctuate over time within the life
of an investment. A variation of the model is therefore sugges-
ted to overcome such short oomiﬁki

oo ——
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4.2 Data Presentation

The data obtained from the questicnnaire
this section. We start with the classification
according to thelr nature of business and

structure.

Table 4,1 shows the distribution of the

such classification,

Table 4.1 Nature of business and share capital

is pre
of the

share

compan

sented in
companies

capital

ies under

structure
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Nature of Business Percentage of Forelgn Capital Total
over
0-25% 26-40% 41-60% 60%
Manufacturing 2 5 3 ! 1 11
Construction - 15:'{ y 3 _ - 8
Training . _iﬁ - - 10
Service 2 3 1 . - 6
[ 1
Otherat 1. 1 - i - 2
Totals 10 19 T 1 37
L one of the two companies {with 0-25% foreign capital) is a
contract company, while the other one is a conglomerate

company.



Table 4,2 shows the distribution of the companies according

to their average annual turnover and the size of usual projects

they undertake.

Table 4,2 Average turnover and size of projects

Amounts in Millions
of Naira

- —

Number of Companies

Turnover Capital project
Lecs than 25 12 21§
26-50 5 9
51-100 11 7
More than 100 q9 -
" One of the companies had not undertaken any capital project

in over five years,

The reascn given was lack of finance.

In order to assess the competence of the Management of the

companies with regards

information was

to project appraisal and f(inancing,

obtained on the proportion of qualified

Accountants and finanace experts at the top executive level. The

information is summarized as shown in Table 4,3. The data as

could be seen in the Table is grouped according to amount of

foreign capital in each company.
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Table 4.3 Ratio of Professional Accountants and Finance

Experts to Top Executives

______ - — - - -

% of foreign Total no of Total no of

capital Experts top Executives Ratio
0=-257 11 73 1:6:6
26-40% 63 245 1:3.9
41-50% 15 76 1315.0
61-100% 2 9 1:4.,5
Tota 91 403 1:4.4

About B83,8% of the companies indicated that feasibility
studies are conducted by the management staff while 13.5% said
feesibility =studies are often jointly carried out by the manage-

ment staff and independent consultants,.

The responses from the questionnaire also show that in 62%
of the companies the final decison as to whether a project should
be undertaken or not is made by the Managing Director. Nearly
307 of the companies idéntiriedlthe Board of Directors as the
final decision making body and the remaining 8% mentioned

Division/Unit Managers, and shareholders,

Regarding the nature of the investment decisions, about
75.568% of the companies indicated that they are often faced with

the problem of ueleotiqg ?_BEElﬁPt or combination of projects
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from a number of alternative projects. The remaining number of
companies are usually confronted with the problem of deciding
whether to accept or reject a given project without regard for

alternative ones,

Not even a single company claim that feasibility studies
(or project evaluation) is not improtant, Some companies,
however, consider it of 1less importance than others, The
following is the response obtained from the questionnaire

concerning the importance of project evaluation on the final

investment decision,

S - P

Response Number of Companies
Very important 9
Important 22
Less Important 6
lot important -

T - S

The technique of analysis used in evaluating capital
project by each company and the reason for selecting such method
has been obtained and presented in Table 4.4, The table shows the
number of companies using a pagpicular method and why they are

using it.

.
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Technique of Analysis used, Reason for
RE] NPV TRR LP OTHRR52 using it
& ) 1 - = simplicity
2 4 3 - - commonsense
3 9 I - 2 superiority
- - - - - Ignorance
- - - - 1 Others
11 15 8 - 3
1 PBP = Payback Period Method
NPV = Net Present Value
IRR = Internal rate of return
LP = Linear Programming Method
2 Two of the companies use combination of techniques before

taking a decision, The other company is a private limited
liability company with no foreign capital, and investments
are made based on the intuitive judgement of the owner.

The questionnaire also found out the relationship that
commonly exists between expected returns on investments and the
actual returns, In respect of 27% of the companies, the actual
returns are often greater than expected. 16.2% of the companies
indicated that actual returns are often close to expected
returns, while for 56,8% of the companies actual returns usually

turn out to be less than expected,

The extent to which _the technique of analyses used in
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selecting an investment project affect the relationship between
actual and expected returns iz also obtained. The distribution

of the companies according to this issue iz shown in Table 4.5,

Table 4.5 Comparison of Expected and Actual Returns

Technique's Actual Actual Aetual
depree of : greater than equal to less than
influence expected expected expected
Dw25% b 3 4
1

25-50% 1 1 6
51-75% 3 R 9
Over 75% - L - % 2

10 6 21

Bn b A e e e ik e P o o R e e L B B T e P ek ek el B L B B Y B o e e e e o o R T Py o e ek e

In project appraisal, it 1s inevitable to consider some
factors and constraints. Some analysts prefer to take as many
factoras as posasible into consideration hoping that by so doing
they can ninimize the risk of wuncertainty. Others, however,
think 1t wiser to take only a 1ittle number of factors inte
eareful study to avold confusion and complications which may lead

te worse decisions. The companies we studied responded to this
)

issue in the following manner:

R i

e m Y ey ep— ey Vo
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v v A e v e A et e kI LN N A T e o U el o A

Opinion Number of companies

P ———————_—c PP PP PR P B TR R Y ettt

The less the factors the bettar g
The more the factors the better 18
Mo any strong relation : S 13
Qthers# _ ' ' : 1
. It all depends on the kind of factors,

Almost all the companies agreed that a change in one such
factors does affect other factors alsg. Only 5.4% think other-
wise, When such changes occur, however, 51.4% of the companies
sugmested that they review their plans in the light of the new
devalopment, The vremaining U43.2% try to achieve as c¢lose to
their original goal as possible inspite of the changes. Hoat of
the conpaniesa that pursue their original goals believe that the
changes come too often to be taken into conslderation in capital

projects.

The response of the cdmpanies on the rate of changes in

factors and constraints is as follows:

Ba



kS PO i ] i A LS i e Ll A T ——— T I T U T A W Y T S -

ey e . e U B U VI W W VD VU T Y A T N N N S N T et e e e e N AR el B e s e Al b sk s

Yery often 9
Often : _ 17
Rarely ' : 11

Al o b il Y b i e e At i S ko ke kS ko ek ol ik ok A S el bk ek ek ik ekl ek et s A Akl kv

i : The relationship among the variable factors i.e. the extent
of influence of a change in one factor on other factors is

obtained Lo be:

T A Al ok sk ke e ey ke e} e Y B S S S o T e T P S

Very strong 3
Strong ?i !
Vleal strong é! 23
None ' ERRE ' 2

On the issue of §$rporate objectives, .ail the companies
with the exception of one were found to have other objectives
beside the normal ambition to maximize returns.l The summary of
this fining is shown on:%gﬂié:&?gE‘ .

T e ;

|
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Tabla 4.6 Other Corporate Objectives

- - -

Objectives Priority Totals

1st 2nd 3rd 4th 5th

Tnerease Employment 16 11 T 1 - 35
Niversity Investment 5 16 9 2 - 32
Tnerease Market share 14 8 1 3 1 27
lleet social responsi-

bilities 1 1 9 T 1 29
Others®* - - 5 5 3 14
Totals 36 36 31 19 15

& 8 of the companies made reference to increase in volume of

exports, 3 suggested the increase in use of local raw mate-
rials, while the other 3 companies mentioned various
objectives,

The Nigerian economy was assessed differently by the compa
nies, The majority however think it is volatile. The distribu-

tion of the companies according to their views of the economy is

as follows:

""" ey See—p
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Very volatile 5

Volatile 19
Strong 2
Very strong -
Others® 11

i Most of the companies suggested that the economy is ecyeli-
cal (some times volatile, sometimes steady).

Changes in government policies, it was observed, disturbs

planned investments in the following manner:

Effects of changes in policies Number of companies
0-25% 9
26-509% 1
51-75% 11
Over 75% 3

Regarding areas of conflict between the interest of the

corpany and that of the government, we obtained the distribution

as shown in Table 4.7.
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Tanle U,7 Areas of conflict of Interests

[ ————————————— PP L bt e
e Al T —— i

P VI Y S Ty A b A A T Ty e e e B v g i b (el L P R

Employment 2 2 5 1 10
Foreign Exchange 1 y - 2 T
Import restriction 13 ] 1 - 18
Project location - 4 9 3 1 17
Indiginisation . - - - 6 2 8
Soecial responsibility "3 5 g - 13
Othera® ' .2 1 - - 3
Total 2 25 20 6

* Interest on loans and shipping policies,

b
The above table indicates that the major areas of conflict
between companies and government are import restrictions, project

location and social responsibilities.

As means of resolving these conflicts, 24% of the companies
that responded to this queation avold ilnvestments that could
result into such conflicts while the remaining 76% welcome
(reluetantly) the policles and do their best to take maximum

advantage of insentives offered by the government for that.
Ry |
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4.3 Data Analyses

The data presented in the previous section 1is analysed

under the following subheadings.

4.7.1 Sample Digest

For the purpose of our study, the companies selected are in
such manner that will meet various classifications. From the
data presented, 29.7% of the companies are manufacturing 27%
Trading, and 16,2% services, Construction and others are 21.6%
and 5,4% respectively, The percentage represented by each

industry is based on the size of the industry.

27% of the total companies have less than 25% of foreign
shares, 51.4% have between 26% and 40% foreign shares while 18.9%

are between 41% and 60% foreign,

About 46% of the companies have an average turnover of not
more than ¥50 million per annum and 54% have turnover of over ¥50
million. However, almost 56.8% of the companies indicated the
mapgnitude of their average capital investment as not more than

¥25 million,

Another classification is to consider the companies from
the point of view of their sizes. This classification though

diffiecult, is worth while,

A simple grouping shoifd "THat 9 of the companies with more
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than ¥50 million annual turnover undertake investments in sizes

of less than ¥25 million. Among companies with less than #50

27 million on the average,

Let us classify all companies with less than 450 million
turnover that undertake projects in sizes of 1less than H25
million as small and all companies with over H50 million turnover
who undertake projects in sizes of over ¥25 million as big, while
rerarding the others as medium., Ve then have 37.84% of our
sample being small companies, 32.43% medium and 29.73% big. The

detail of this is shown on Table 4.8,

Table 4.8 Distribution of companies according to size

Nature of Business Small Medium Large Total
Manufacturing ] 2 5 11
Construction 2 3 3 8
Trading ly 3 3 10
Services 3 : 3 - [
Others 1 1 - 2
Total: Mumber 14 12 1 37
nercent 37.84 32.U43 29.73 100
R
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4.2,2 Technigues of Analysaia

The most commonly used technique of analysis is the NPV,
About 40,59 of the companies selected use this methed. The PBP
method comes second with 29.7%. Some 21.6% of the companies

employ the IRR method while the remaining 8.1% use other methods,

Of the companies that use the NPV, 40% regard the method
suberior to others., 26,5% use it because it is commonly used by
similér companies and 13.3% due to its aimplieity in application,
The PBP 1s chosen U45.5% of the cases because it is simple to use
and 27.3% each due to its commonness and superiority. 50% of
corpanies that use the IRR do so becausa they believe it is
better, 37.5% because they believe it is commonly used while the

othera use the IRR because it is simple to them,

Obviously the mathe&afiéal programming methods of analyses
are not at all used by companies selected. Yet no company
indicated that it is using a particular method ocut of ignorance
of other methods, The methods of analyses used, however, seem to
offer very little in making the besat decisions, This is observed
when H0% of companies that experience greater actual returns than
expected attributed less than 25% of the reason to the method of
anatyses they use, while about 52,49 of companies that record
less aetual returns than expected put more than 50% of the blame
on the method of analyses they émploy. |

< g +
One cannot say that the companies are not competent enough



to handle these techniques carefully since 59.5% of the companies
regard project evaluation important while to 2¥.3% it is even

very important,

Furthermore, in 83,84 of the companies the project
appralsal 1s directly undertaken by the management. The final
decizion 1s taken by the Managing Director in 60% of the
companies, and by the entire Board of Directors in 30% of the
companies, The ocompetence of the Management to suggest the meoat
optimum combination of projects given the ideal technique of
analysea could not be doubted since as can be observed, 5 out of
every 22 top executives in Nigeria are professional Accountants

or qualified finance experts.

From the foregoing finding=s, it is conalusive that the
first hypethesis (H01} which proposes that "The efficiency or
otherwise of an investment declsion is not a funetion of the
technique of analysis employed in evaluating the proposal® is
net true., The choice of technique of analyses is very important,
However, the methods wused by most companies studied do not
contribute much in making a good deeision. To the contrary, the

methods account for more than 50% of wrong deoisions,

4,3.3 Constralpts on Investment !
S !
To begin with, all the companies, except one, have

indicated that when deciding to 1invest in a project other goals

b v e— g . .
{objectives) are also regarded beside the normal maximization of
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profit. 43 oould be seen in Table 4.6, providing employment,
increasing market share and diversifying investmentas are all
gommon objectives, Fulfilment of social responsibility has alsc

been indicated as a popular objective.

The third hypothesis (Hoa) which states that "Nigerian
firms tend to emphasize single objective rather than multiple
objectives for selecting projects®™ There are always a number of
objectives to be met each time a coumpany venturas into Iinvesat-
ments, Also as could Ebe cbserved from the data, 75.68% of
investment decisicons gonsist in selecting a project or combina-

tion of projects among a number of alternatives,

Beside the normal 'budget' and other internal constraints
characterising investment problems, other external constraints
fantors are also evident. These are constrainst monstly imposed

cn Lhe gompanies by the state of the economy and the government

policies, ! ' ;

The Nigerian economy is vbiﬁtile, which means there exists
g2 number of risk factors that affect forecasts. Inability to

forecast the future correctly makes careful planning and investa
i : e
1 :

ment decisions very difficult.

Variable factors which are normally conzidered when taking

a decislon change often according to 45,9% of the sample while

For 24,3% the change is very often. 1In order to arrive at a good

LR e Ry s LA .
decision, U8.6% of the companies under atudy suggested that
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many factors be taken into consideration, But 13.5¢% of the
companies prefer taking a few essentlal factors intc considera-

tion to avoid complications that may lead to wrong decisions.

A very large number (94,6%) of the companies believe that a
subseduent change in one facter ﬁsually causes changes in one or
more other factors, Over 62f of the companles, however,
indicated that the general relationship (or degree of influence)
among the variable factors is weak. |

SEPR

Well, the degree of influence of one faator on another may
be weak as eclaimed, but it should be noted that only 5.4% of the

companies studied assert that no relationship exists at all,

The fact that there is indeed a relationship between the
factors 1s encugh to nullify the second hypothesis (Hoa) which
suggests that "constraints variables are independent such that a

change in one vairable factor does not influence a ochange in

another?,

One vital wvariable faoq§¢, especially in a eountry 1like
Nigeria, is the government policy. Governments make or change
policies either to restore a certain economic position in a
country or to foster growthlana :development. Such changes,
however, affegt planned inveatments to a varying extent, Going

by our sample, the effect of the changes in government policies

on capital projects is about 26% - 50% in 37.8% of cases and 51%

o g sog 11
- 759 in 29.7% of cases.
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ﬁ.
That changes in peclicies have more than 25% effect on
investments in more than 75% of the companies studied, 1is
certainly a cause for concern in planning, especially when such

changes are frequent and inconsistent.

Poligies are made to serve the interesats of the government,
and such interests do sometimes confliet with interests of
ecompanlies and other business organisations. It 13 therefore a
must for any business to identify these confliets and resolve

them in good time and in the best poszible way.

Areas of conflicet as regards capital investment could be
numerous and differ from one form of business to another.
Information obtained from the questicnnaire shows that (see Table
4,7} the mest common areas of conflict between the government and
companies in Nigeria are lmport restriction, projeet loecation and
social responsibilities, In woat cases, however, companies
somehow accept the policies as they are made and try to take
maximam advantage of incentives offered by the government,

i

4.3.4 General Analyses

A3 the survey has indicated, a typieal Capital Budgeting
problem in Nigeria consists -of selecting a project or a
combination of projects-jfgggt:§mong alternative number of
projects, This choice 1s to be made such that the ultimate

A e ey Y

inveatments will 'satiafy'! more than one objective function. The
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obiective functions constitute the constraint variables on the
investment strategy and the values of the time of making the
decision. This is because since the economy is volatile (or

unstable), future events could not be accurately predicted.

Due to the influence of changes in external factors on
investments, any probability distribution of the likely values of
constraints variables will be affected by changes in the factors,
These changes, e.g. government policies, as we observed, are
beyond the control of the decision maker, As such, any change
must have to be reflected on the investment as it occurs. Also
the decision maker cannot know extactly when the charges will
occur, though predictions could be made, at period t, of likely-
hood of changes in period t + 1 by studying the past and present

behaviour of a given factor,

It 1is found that most companies after embarking on an
investment, discover that their actual returns are lower than
expected, while some others realise higher returns than expected,
This shows that the methods of analyses used in appraising the
investments usually fail to forecast correctly what is likely to
be the returns from such investments, This failure is not
because there are no competent management personnel to handle
evaluation properly but largely due to technical inadequacies

inherent in the methods used.
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b4 Summary

The most popular methods of analysis used in Nigeria are
the NRY, PBP and the IRR methods, while the Mathematical
Programming Techniques are not used at all, But contrary to the
methods employed in analysing projects, most investment decisions
in Nigeria consist of selecting a project or a combination of
projects from a number of alternatives, Also, there exists the
problem of satisfying numerous goals or objectives. These
problems can only be solved by adopting a technique of analysis
that provides for multiple goals to be attained simultaneously

in the order of their raspective importance.

eyl
Ancther point is that the risk and uncertainty involved in
capital budgeting is very high in Nigeria. This is due to the
unstable nature of the economy,. Agrevating this problenm,

hovever, 1is the unpredictable nature of government poligies,

which significantly affect planned investment decisions,

From the tests of the hypotheses, it was observed that a
typilecal ecapital budgeting problem 1a to select a project or a
combination of projects such that will cater for multiple
objectives, Also observed is the fact that changes in one or
meore constraints is capable of distorting any forecasts made
about the future. This means added problems to risk and

uncertainty, nEI R

It 1is not possible for the methods of analysis used to



adequatly handle the kinds of problems surrounding a typical
investment problem in Nigeria. It is therefore understandable
that most companies indicated less confidence in these methods.,

Yet there does not exist, in practice, a method that can fully

handle these problems.
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Chapter 5

5.0 Summary and Conclusion

5.1 Summary

The objective of this work as stated earlier in the intro-
duction is to reappraise the Mathematical Programming Approach to
capital budgeting decisions; to find out whether or not a
particular model could sclve all aspects of investment decision

problems, particularly in an economy like Nigeria.

From the literature, three main Mathematical Programming
Methods were reviewed for this purpose, These are the Linear
Programming, the Goal Programming, and the Stochastie Goal
Programming. The Linear Programming Model was found to have the
qualities of handling certain situations that other models are
unable to handle satisfactorily, For instance it was observed
that (i) where funds Foy Fqy e invested in various periods must
eventually be repaid, the F values in the constraints can easily
be made negative for the required repayment dates, (1i) where a
project can only be taken as a whole or rejected as a whole, the
values of X4 can simply be made an integer in the programming,
1.8 Xy = 1 or Xy = 0, (1i1)-if two projects, A and B, are
indivisible and mutually_g;g&gxipo we simply make X, + Xp = 1.

Since both X's will be non-negative and indivisible, if project A
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is adopted, so that XA = 1, then necessarily Xz = 0, i.e, project

B is automatically rejected and vice-versa,

However, it was observed that (i) there exists the
possibility that funds may also be used for investment outside
the firm or personal consumption by the owner(s) and the model
described has made no explicit allowance for these alternatives;
(ii) funds unused during period t can normally be retained for
use during later periods and the model did not provide for this
possibility; (iii) there is apparently some relationship between
a4y and bjt since whenever an investment yields a positive (or
negative) cash flow it increases (or reduces) the amount of money

available during that period for use in other investments.

Furthermore, the model was based on the assumption of
ce~tainty in future flow of funds. Such funds were also dis-
counted using the companies cost of capital. But in practice
certainty does not exist in future events, Also the general cost
of capital cannot be used for capital rationning since the
company cannot lend or borrow freely. Another drawback in the LP
model 1is that it can only be used in situations of single
objective functions, i.e, to maximize profit-or minimize cost,
It cannot be used in solving investment decision problems in

which multiple objectives are present.

The Goal Programming Madgl, on the other hand, is capable

of solving multiple objept;ggg_g;multaneously. It also has the
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flexibility that allows for recrdering of goals priorities.
However, like the LP model, this model is also basad on the

assunmption of certainty in future events,

The last model reviewéd, i,e., the Stochastilic Goal
Programming Yodel, could be sald to combine the advantages of
both LP and GP models. In adéi;;gn, the issue of uneertainty in
future events iz not left out of the model., The 3tochastic Goal

Programming Model is based on three major assumptions, viz:

1. Ui are random variatbles normally distributed with mean O

and variance gconvariance matrix =

2. 'a' 1s a matrix of fixed coefficients with rank g

3, The non-singluar varlance-covariance matrix & is known.

However, our findings %nd;gated that the first assumption
doea not hold true for all tim;; during the life of a project.
In about T70.2% of the companies studied the varlable factors are
found to change often. Also, 94%.6% of the companies studied
indicated that a change in one factor causes changes in one or
mcre other factors, It was therefdre observed that there exists
a rglationship between variab}es such that a change in one

influences a change in anoﬁher. This finding disproves our

second hypothesis,

With regards to factors that could affect capltal budgeting
decisions, a thorough disoussion was made in Chapter III in the

VN _
light of an economy with characacteristics similar to those in
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Migeria. These factors afflect decision indirectly. In deciding
to invest, the decision maker finds that a lot of quantifiable
and unquantifiable factors must be taken into consideration. He
also finds that these factors are at times conflicting and incon-
sistently changing. Any distribution attached to the factors for
purposes of analysis at one time could be rendered useleas by a

chanze in one of such factors in the following period.

In chapter four analyses two other hypotheses were also
tested, which give us an idea as to the nature of capital
budrgeting problems in Nigeria, The first hypothesis which
supvo ses that "the efficiency or otherwise of an investment
decision is not a function of the technique of analysis employed
in evaluating the proposal" was disproved by the findings, On
the issue of objective function, it was discovered that the
profit maximization is not the only objective firms have for
selecting a project. Objectives like providing employment,
diversifying investments, and soclal responsibilities were all
found to exist, Other objectives discovered are increasing
market share and increase in volume of exports, use of leocal raw
material, ete., This finding rejects the third hypothesis that
"Higerian firms tend to emphasize single objective rather than

multiple objectives for selecting projecta".

Because none of the selected companies uses Linear
Programming Model, or any otherjm?thamatioal programming model
for that matter, to analy;e its projects, and also for certain

R e s B
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limitations stated herein, no actual data was forthecoming to test
the efficiency of such models in Nigeria, However, from the
review of literature in chapter two and findings stated in
c¢hapter four, it only stands:to reason that Stochastie Goal
Programming Model is most ideal if it were to have a chance to be
used .in Migeria. The only major lapse in this model is its
failure to ecategorise risk faetors as a function of time, If as
we aobserved, a subsequent change in external fator(s) could
alffect the probability distribution of constraints variables, it
follows that U, cannot be a2 random variable. with mean 0 and

variance covariance & for all times.

Assuming we want to consider an investment that will span

over two time perlods, t, and to¢ At time t,, the distribution

ot
of all random variables U; may be assumed to be normal with mean
6 and variance co varianceX¥, Between to and t1, however, any
number of changes in the factors could occur and such ohanges
will certainly affect the distribution of the 'random' variables

ij -
i

in t2.

[}

!

L g
i

The Stochastio Goal Prgramming Model as discussed in the
literature review thus becomes only ideal for that part of the
project to be executed during t1. For t2, however, the
distribution of likely changes in variable factors must be found,

and the realationship between such changes and U; established.

We know that U, will remain és in ty during t. only when no
i Tt iy repeey W o 1 2

change oecurs in the variable factors in t‘l' If we assume that

1
I
'
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the rate of changes in variable factors generally follow a
poisson distribution, then the probability that U, (the Uy
applicable to t,) will be the same as Uy (the U; applicable to

t,) and is given as

_ =m
PrlUsep = Ugpy) = @

where m is the average number of changes in variable factors as

observed from past periods. Otherwise

u = (U Y B
i f
t2 it1

where r is the number of changes expected to ocecur during t1.

No attempt is made to formulate a new model in this work.
But in the light of the foregoing discussion, it will be expected
that any acceptable model must be of multi-stage variables with

objective function given as
_ + - + -
where di113 dii}...diﬁ-repreaent deviations from goal i during

time t,,

From the data collected, the common methods of analysis in
use are found to be NPV, PBP and IRR with 40,5%, 29.,7% and 21,0%
rate of usage respectively, However most of the companies (60%)

that often record higher p;gzgj.;han earlier expected do not
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attribute their success to the method of analysis they use. On
the other hand, 52.4% of companies experiencing lower actuals
than expected strongly think the methods in analysing projects
are to blame., It was also discoverd that most of the companies
have the capability to analyse and select most viable projects by
forecasting more correctly, given the most relevant model of

analysis,

5.2 Limitations

In conducting this research, a lot of problems were
encountered, In the first place, the ralevanﬁ-literature needed
for the work was not readily available, Several libraries and,
in fact, bookshops had to be visited. Due to lack of transport

and freedom, such visits were carried out over relatively long

period.

A more important problem, however, is the response from the
questionnaire circulated, Initially, the collection of data was
planned from about one hundred companies from all over the
country. But this was not possible because of the constraints on
time, finance and unwillingness on the part of some companies to
respond., In the end useable data was collected only from 37

cormpanies,

The third, and parhaps the most important limitation in

Ty ey W

this work is the inability to obtain the kind of data needed to
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be applied to the models reviewed.

The research had intended to get a kind of data that would
be useful in actual modelling of the capital budgeting decisions.
Fecause these companies do not use any of the mathematical
prozramming models, they therefore supplied information/data that
tilted towards the kind of models they use. This has made the
use of mathematical programming models together with the intended

computer analysis impossible,

5.3 Conclusions
The main coneclusions can now be summarized.

First, the methods of analysis being used by companies in
Nigeria to evaluate projects are by far improper for the
circumstances of the decisions, Thia act of putting 'square peg

in a round hole' lead to more than 50% failures in huge

investments.

Second, among all the models of analysis discussed,
Stochastic Goal Programming H&déi appeared to be the only model
that could accomodate most decision problems in Nigeria and give
better results. However, even this model has to be adjusted or
reformulated to allow for the influence of changes in one
variable factor on another, which in turn disturbs whatever

probability distribution is envisaged for constraint variables in
SR S ] :

future periods,
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The importance of ¢apital budgeting, and in particular the
choice of a technigue of analysis has been found to be enomous.
Most inveatment and growth proﬁlems faced by our ¢ompanies are
due to lack of appropriate model for analysing investment
projects., But these problems ﬁill be solved If a variation of

the Stochastie Goal Programming Model is formulated as suggested,

Finally, further work could be carried out in this area
when time and finance are less constrained., This will hopefully
bring about other scientific techniques that might be acceptable
to some of the Nigerian companies for optimum decision process

and oonsequent improvement in production and output,

F{Ei
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Appendix I

Department of Accounting,
Institute of Administration,
Ahmadu Bello University,
Zaria.

Dear Sir/Madam,

ALT OTHMAN AHMED is an M,Se, (ACCOUNTING AND FINANCE)
student condueting research on the above subject.

The attached Questionnaire is for your kind response so as
to enable the Rsearcher have enough information to analyse.

We pledge that information given will be treated in the
most  CONFIDENTIAL manner.

Tt will be our pleasure to share our gains from this
reseach with you if you so desire.

Thank you for your co-operation.

Yours faithfully,
(Sgd.)
— - (A. SILVA)

CO-ORDINATOR
=iewe e M, Sc, Programme
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SECTION 1:

01. What is the nature of your company's business?

011 Manufacturing

L

—

012 Construction

013 Commercial (Trading)

014 Service

015 Other (places specify) ..ceicessesccenass

02. For how long has the business been in existence?

021 Not more than five years

L

022 Not more than ten years

023 HNot more than fifteen years

024 Over fifteen years

03, What is the percentage of foreign shares in your company?

031 MNot more than 25%

032 Not more than 40%

033 HNot more than 60%

034 Over 60%

L

What is your company's aveérage turnover per year?

041 Not more than ¥25 million

"ty pp—
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03,

06,

07.

08,

9.

042 Mot more than ¥50 million b
043 Mot more than ¥100 wmillioen |
044 Over ¥100 million N

ihat is the number ¢of Top Executives in your company?

ll.‘llll.'l...rillc.nunu ------------------- LRI

_t DRI,

How many of the Top Executives are Professional Accoun-

tants or qualified Flinacne experta? sensu A s e s

Doas your Company from time to time undertake long term

Investment in Capltal Project?

I
G

P

|

071 Yes

072 Ho

. e
T I|.:...1
|

If 'Yes' in 07, how much, on the average, do such expendi-
ture cost? oy

081 Not meore than N25 million !

082 Not more than ¥50 million

083 HNot more than N100 million

T

084 Over H100 million

2] :F:-i-mi Id
]

If 'No' in 07, why? | {Also you need not proceed further,

091 No competent staff _ l l

002 No project in view

093 Lack of finance

T

094 Legal constraint -

095 othar‘ (pl_e‘a_.‘s'shg.ge"c.ify) L I B B BRI N BN B DL B B BN BN R BB BRI

TS SOR
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SECTION 2. c BUDGETING TECHNIQUE

0.

02.

03;

o4,

Does your company undertake feasibility atudies
embarking on a project?
611 Yes CL !

012 No B R o |

If "Ho! in 01 state Why I I O R N T NI I I IR R

LI I RN R I B R R A I B B B R R S B B R RN A R R I B R B I ] LI RN ]

If 'Yes' in 01, who c;ﬁgfs sut the feasibility studi
the company? BRI
031 Independent consultants |
032 The management staff !
033 Consultants and the management !

034 Other (please specify) ... iivevecroennens

WYho, in your company, has the last say as to whether
project should be undertaken or not?

041 The Financial Controller

ST

042 The Managing Director

0432 The Board of Direbtors

044 The Pivision/Unit MHanager

045 The Shareholders

QU6  Other {please specify) ..iivesvnesonnnns .

before

es for

a new




05, lhat is the typical capital investment decision problem in
your company?

051 To decide whether to accept or
reject one project at a time
without regard for alternative
ones ' !

052 To select the most viable
project (or combination of

projects) from a number of

alternatives !

053 Others (please sSpecify) .ieververennnensns

LR LR O B D B O O O O I I B I B B BN B N B R B R

06 . How would you, in a decision context, describe the role of
project evaluation in your company?

I
a—

061 Very Important |

—

!
em—— 1
—

062 Important ]

063 Less Important !
064 Not important |

07. Does your company have any standard method of analysing
projects?
071 Yes ) J
072 No i |
03. If 'Not' in 07, please state how you chose projects
.I...l.I....I.....“.'-;...'.".l.l..l.l.'....'..lll.
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09, If 'Yes' in 07, which technique does your company usually

employ in project evaluation?

091 Pay Back Period

T

092 Not present value

063 Tnternal Hate of Return

094 Linear Prograoming

095 Cthers (please specifyY) .ot ivnrervecnens

[ I A B B N A R I R I T I N L I N N B I A R B RS IR

10, | Why is the company using the particular method indiea
above? by

1017 It is simple to use

102 Comnmonly used by similar companies

I

103 DBetter than other methods

104 Other methods are not well under-

stood

105 Qthers {plaase 8pecify) ..vvvrvrevesaness

11, Which of the following is true with the company's previ

4

investments?
1 Actuél ﬁeturné are greater than
expected returns i
112 Actual returns are about equal !
to expected'reﬁﬁrns _ !

113 Actual returns are less than

expected returns !
"1' » olﬁ F&H 1"-0 v N

i _‘ 113

ted

ous




114 Others (please specify)
12, To what extent does the technique of analyses employed
account for the answer in 117

121 lNot more than 25%

-

L

122 Mot more than 50% '

123 Not more than 75% |

123 Over 75%

13, "In project evaluation some variable factors are often
taken into mind." Vhat is the relationship between number
of factors considered and the accuracy of the final invest-
ment decision in your company?

131 The less the number of factors

the better the decision
132 The more the number of factors

the better

il

133 llo any relationship

13 Other relationships (pleasze specify)

R I U N I I I B I I R I A I B I B B

14, Does subsequent change in one factor affect other factors?
141 Yes .
142 1o ! '

15. Tf 'Yes' in 14 how are such changes taken care of?

LR O R B O LB I B A I B B I R A L R I R I I

o — e——
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16, How frequent do changes occur in the factors?

161 Very often

162 Often l l
163 Rarely l !
164 Never i g

17. How can yvou deseribe the general relationship between the
various factors?

171 Very strong

172 3trrong

173 Veak

174 None

LI

18. 1s profit maximization the only objective

your Company has for undertaking investmenta?

1]

181 Yes

182 No TN

19. If 'Ho' in 18, 4indicate, in ranking order, which of the

following objectives are also important to your company?

191 Providing employment opportunity

192 Diversifying investment base

193 Increasing market share

L

194 Improving social welfare

195 Others (please speCify)} ..iieeverntvosnnsa

LR I B R A I A R A R R I I N R I I N R R A A N R A L ..

-
EEN
b

o Ly
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STCTION 3:

01. How would
long term
811
012
013
014

01%

0z, To what

investments in the company?

021
naz2
023
024

025

03. Indicate,
your
" ment,
031

032

033

934

035

036

EXTERNAL FACTORS

you describe the Nigerian economy with regards to

investment?

Very Volatile

Volatile | i i

o

Stable C

Very 3table

LT

Other (please 3PeCLfY) .vvrverevonosrracs

PR I

[RC RN I I B A N B B R Y B |

Not at all

Yot more than 259
Not more than 50%

Not more than 75%

More than 25%

in ranking order,

v By

LI LN B R R N R

extent do changes in government

policies

L

af'fect

the areas of conflict between

Employment and Training

Foreign Exchange

Import Restriction

Project Location

Indiginisation of Control

 apn

Social Responotbilities

i '
; .
Lo
b
. . .

T

116

company's interests and the interests

of the govern-
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037 Others (please specify) ..ccecevccsssanss

I I I I B A O A R I S O B O LI I

on, How does your company resolve these conflict?
041 Avoid completely projects that

lead to confliets

042 Compromise position and take
maximum advantage of incentive
offered by the government | |

043 Disregard any unwelcomed govern-
ment policy

O4Y4 Others (please Specify) ...veevcrcoccnses

I I I T I R R R R R R

05. How satisfactory is the means of resolving conflicts
adopted by your company?

51 Highly satisfactory !

52 Satisfactory ! I

53 Unsatisfactory | |

54  Highly unsatisfactory i |

Laadiaie. BARE
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Aprendix IX

Do-more (MNig,) Ltd., is considering three mutually exclusive

prozjets for investment, Management had obtained the expected

et Present Value for each proposal and a configuration of funds

outlays for the two periods, t1 and t,, which the projects will

last, The data is as follows:

Project Outlays NPV
(¥ millions) (¥millions)
% 2 t1 %2
1 15 8 11 15
2 18 6 15 10
2 17 9 18 25

The company strongly believes it could raise N30 millionf

for investment in t1 and 15 million in t2' These are however

intended to be done by issuing shares to both indigines and

foreigners.

- .
Since it is not possiblzr}ér the company to undetake all
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the three investments, the Management of Do-lMore wishes to select

a2 combination of the projects such that will be most favourable

to the company.

In a resent Board of Directors' meeting the following

guidelines were set out regarding the interests of the company

in

1,

30

revield that -

these investments, ' ok e

The project as a whole must yield a net present value of at
least ¥25 million in period 1 and ¥40 millien in Period IT.
In order to in¢rease the market sharea of the complany, the
firat period should have as close to N70 million sales
generated by the investements seclected and at least 40%
inerease int he second pericd.

The projects are desired to require about 450 man-hours of
labour per day to maintain the level of employment demanded
by the Government,

At least 60% of total outlay for period 1 and 30% of outlay
for period II should be spent on local raw materials,

The investments must not be financed by maore than 40%
foreign capital in both periods,

The company should not, on account of the invetsment, spend
more than N5 million in each period as compensation for

socletal 1inconveniences. E

Expert study carried out..by the Management of Do-More
-

-y m-r aw
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P An estimate of the portions of the projects that could be

met by local purchases are

T -

Project Period 1 Period II
1 10 m ¥om
2 7Tn 3 m
3 1 m #7 m

2 The following amounts could only be raised by issuing

shares to foreign investors

Project Period 1 Period II

1 H8 m 2 m
2 ¥ om H3m
2 HT m ¥2 m
3. It is possible that the following anmounts will have to be

spent on social responsibilities

- p—r—
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Project Period 1 BPeriod 11
1 3 m 2 m
2 H2 m ¥H3 m
3 Hi m H3 m

——— e ok et W T S N S e e v

Other information gathered are

1.
Sales Estimate Han-hour per day
Project Pd T rd II Pd I Pd IT
25 65 280 200
30 50 o 350 230
48 52 . 230 250
2. A11 the estimates made are subject to change int he future,

The Management, however, believes that the outcomes for
Period T would most likely be normally distributed with a
certaln mean, and variance-coveriance, For pericd II,
however, the randon values could not be determined as at
the time of making the decision., This is because changes

in some factors, particularly government policies could

TR ey ey
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take place during period 1 and affect any projected outcome
for period II, But the Management was able, from past
records and other assessments, to conclude that r number of
such changes may occur in period I, Generally, the average
number of changes in factors affecting capital budgeting in

Migeria is believsed to be m,
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Appendix ITI
IST COMPAN S IED

1. A,B.G, Electronie Manufacturing Ltd., Kaduna,
2, Alif Construction Coy, Ltd.,, Waiduguri,

3. Anmana Construction Coy. Ltd., Jos.

4, Arewa Bottlers Ltd., Kaduna.

S Arewa Hotels Ltd., Kaduna,

&, Bagauda Textiles Mills Ltd., Kano,

7. Balmere Trading Coy, Ltd., Kano.

8. BELAC Construction Company Ltd.,, Lagos.

9. Chemical & Allied Products Ltd., Lagos,

10, Costain Nigeria Ltd., Lagos.

1. Dantata & Sowoe Ltd., Kano.

12, Elf 011 Marketing Company Ltd,, Lagos.

13.  Fan Milk Ltd., Kano, aE '

14, First Bank of Nigeria Ltd., Lagos,

15. Garmart Industrial Develspment Company Ltd., Xaduna,
16. International Merchant Bank Ltd., Lagcs,

7. J. K, Chellarams {(Nig.,) Ltd,, Lagos.

183, John Holt (Nig.,) Ltd., Lagos, N
19. Leventis Stores (Nig,) Ltd., Lagos.
20. Leventis Technical itdq“ Lééos.

21, Mandillas (Nig.) Ltd., JLages..
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32.
33.
34.

Messrs Boroni Prono (Nig.) Ltd., Lagos.
Mobil 01l (Nig.) Ltd,, Lagos.

NASCO Group (Nig,) Ltd., Jos.

NICON (Nig.) Ltd., Lagos.

NITEL Shoes Ltd., Maiduguri.

Horthern Breweries Ltd., Kano.
Horthern 0il Marketers Ltd,, Kano,

P.Z. Industries Ltd., Lagos.

R, Morrits (MNig.) Ltd., Lagos.

Seed Cotton Company Ltd,, Kaduna.
Standard Construction Company Ltd., Kano.
Sterling Civil Engineers Ltd., Lagos.
Umar Adam Kolo & Sons Ltd., Maiduguri.
United Africa Company Ltd., Lagos.
United Trading Company Ltd., Lagos.

Zaria Industries Ltd,, Zaria,
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