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INTRODUCT ION

In this study, enterprise is defined as a business
organization El.j‘g_-,-:%‘x;tormal,ly established in accordance with
respective laws for the attainment of an ultimate goal.
Enterprise Selection is, accordingly, a strategy to be
followed for the best solution of the problems involved in
finding a particular business opportunity which is expected
to yield optimum results so far as the attainment o the
uttimate goa!' is concerned.

Purpose °

In practice, the enicrprise selection strategy is
followed through a rather intuitive acceptance o a business
opportunity and making a deterministic feasibility anaiysis
of the validity and reliability of that opportunity This
thes®e aims at the accomplishment of the following
considerations:

1. Proposing a scientific procedure in the selection or the
best business dopportunity by leaving less wroom ior
intuitive judgment, thus widening the perspective of the
feasibility analysis. :

2 .Current feasibility studies are mostly made on a deter-
ministici basis. This thesis gives due consideration to
the probabilistic teatures o the problem .

3. Current teasibility studies lack some useful models in
their contents which have newly been developed 1in the
management science. The thesis tries to give some o+ those
models through the chapters as being applicable in enterprisqd
selection: .

It is hoped that this work will be valuable to those
in business {ield by tilling the beforementioned gaps in
current practices. '

Scope ___ :
In this thesis , en-terprise selection will cover the
{qllowing areas:n :

l. Business Selection.
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It involves tinding the best business oppertunity among
many alternativea, whieh optimizes the satisfaction of the
business objectives vnder the given conditions of environment
and avaiisbiiity of resouroces.

2. Faasibility analysis,

This sudbjeot iheludes the intermuretation and evaluation .
of the mew business, and, formulizing the {acts obtained
through thisg study in a feasidbility report which wiil be the
base for-business planning and external financing.

To diseuss these two main topics , the followin:g
chapters have been developed in the thesis:

Chapter 1 '~ Buginess Selection:
In this chapter the {ollovng are discussed:

a2, Determination of the fagtors of business which are the

variables that ought te be taken into accéunt in finding the
bes} opportunity. They are business goal and objectives,
available resources, states of envitronment and business
opportunities,.

b. Interactions amoag the f'n'ctera of business, to find out
the interdependencies among sach other and their mutual
é¢f {fects on the selection of the opportunity.

¢. Opportunity nleotiou.

It implies the interpretation and evaluation of the
alternative business opportunities, application of a decision
model and choosing the best alternative that optimizes the
satisfaction of the business ob j:sctives under the expected
state of savironment,

Chapter 11~ Foamibility Analysis:

Here, the factors of {(ixm are taken into account and
the business 18 -evaluated precisely in relation to these
factors in orded to have a{ormal base jor :» . r business
plasning and axtermal #inancing ;. The factors of firm, which
are essential in evaluating the business , are the Pfollowing:

:)'Prodnéi/lig-ﬂco of the business
b) Technology o the business
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c) 8ize of the business
d) Location of the buginess
e) Capitalization of' the bhusiness

This chapter inciudes the nrocedure that is practiced in
business in the handling o ghe above mentioned considerationn
in order to complete the reasibility analysis o' the irm,
However, the problems directly related to the “actors of :irm
are discussed widely in the remaining chapters. Atter
selecting the best business opportunity, the entrepreneur
must rerer to those chapters which ever are needed tor the
determination of the unknown iactors o ‘érm,

The opportunity which is chosenn for making new
business may be such that only its P/S (product /service) is
known but technology is not ‘known. Or, only the technology
may be known, but the P/S may not be known. In the iirag
case, a technology selection, in- the second case , a P/S
selection are necessary.

Also , the gize and location o the business may need

| determination if they are not given betorehand in the state
o the opportunity. Likewise, the total capital required for
the buginess may not have been determined by, the
entrepreneur. In that case, a capital selection is necessary.

| Chapter 111~ Product / Service Selection

A network is developed to follow in finding the P/S o"
the business which optimizes the objectives., There are two
| strategies applied in the chapter:

1) Strategy to iind the best P/S among the present P/S's
2) Strategy to develop a new P/S through a research and
development process. A PERT model is applied to

illustrate the case. After developing the new P/S m-ocdel its
market: survey is carried to “ind out its acceptability by the
 consumers. Then, i# the results are satisfactory, organization
for the actual development of the new P/S8 is formulated and
exacuted. .

In +the evaluation and comparison of glternative P/S's
with respect to their long-term returns, probabiliastic
discounted cash ({low method <c¢an be used as illustrated in the
chapter. Another but less accurate method is "payback™. ‘
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Chapter [V~ Technology Selecction.

Technology selection pertain. 4o the activities necessar;
tc determine the technical equipment which are mosat
appropriate ‘or the performance o/ production functions :;or
the given P/8 of the new business. ‘ '

In this chapter , a strategy +or technolog y . selection
is developed. Tt begins with a technological “orecasting,
goes on with the consideration o actors of production te -
enable the entrepreneur to “ind the mos t efticient combinationu
o thoase 4actors which are capital, iand, labor, innovatdiomn
and entrepreneurship. '

The strategy continues with the discussion o+ two basie
models: model jor profit maximization , and model ¥or cost
minimization, and terminates at a make-or-buy decision or
the technology t ¢ be used in the production. Both o+ the
models are deterministic. -

Chapter V- Size Selection.

The type oo the P/S , the growt potential o/ the buginess
ant P/S-Market relationships influence the determination of
the volume o/ the business which is called size selection. Tt
includes the following considerations:

- A long-term demand analysis to find out the sales volume
throughout the periocds

- A torecast tor demand estimation

- Determining alternative sizes and size~eXpansions t'c moeet

the probable demands. Here the volume o technology and
the necessary capital for investment with respect -t each
alternative size must be calcuiated.

- A decision» tree model is applied in the chapter to come to
the solution. :

- After finding out the optimum alternative size, expected
life of the firm can be estimated by choosing a depreciation
method applicable to the physical facilities,




THESIS 5
ROBERT COLLEGE GRADUATE SCHOOL

BEBEK, !STANBUL PAGH

Chapter Vi« Location Selection..

Finding the best location for the firm is another problem.
The thapter ia presented with the introduetion of Lhe location
theory. Then, the problem is discussed with. models.
Optimality mode!l formulates theoretically the optimum
location fundtion. Cost model gives the total cost of tangible
location factors and tries to approach the best location deci-
sion from c¢ost point of view, 1t is also theor 2tical because,it
does not consider intangible variables involved in location
problem, .

A practical approach is adso developed covering tangible|
a8 well as intangible factors to find ‘the right location of the
firm. This approach is widely applicable in business for the
solution of the loecation problem,

C hapter VII- Capitali'zation Sdection.

Now, the entrepreneur {s ready to predict the total .
cash outtlows necessary to "tinance the business and
determine the sources of finance to provide .the required
capital .to invest in the buginess . For this purpose,
he should loock st the previous chapters to find the cash out-
flow - factors and the finanocial market to determine his
financial behaviour as to the composition and structure of the
external and inter mal capital, '

A feasibility report will summarize the above mentioned
considerations performed in teasibility analysis upon which
the new firm is evaluated by the creditors and investors, and
the required capital is obtained . Then the real capital
structure of the firm is formed.

Methodology

It depends on:the type of the problem. However,
mathematical methods are emphasized. In some cases, more
than one model is given to widen the perspective of the reader.

Both do.tér-mlniat-io and stochastic approaches are
utilized whereever they are applicable.

Practical, -as well as theoretical, aspects of the
probiems are digscussed together. '
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Remarxs

Of course, there may be methods, problems or
subjects other than those mentioned and discussed throughout
the thesis. However, only the most important ones are

considered in this thesis.

Also,the sequence folloved hore is pot the only
one that could be applied., Priorities of subjects may be
dirferent according to the viewpoint of the analyst as weall as
the degree of importance of the subject in the enterprisas
selection decision, But the common attitade o the selsctivr
analysts should® be that they have to deal with the subjects
interchangéably.

Critical evaluation of models are not intended.
Aim is just to give some insights to businessmen who face
enterprise selection decisions.
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INTRODUCTION

Business selection is & hard task especially because it ivelves long-term
uncertainty in its inhererd problems, Inbusiness gelection decisions one hasto
consider four major factors of new business :

1. Goal and objectives

2. Available resources
3. States of environment
4, Business opportunifies

Those four factors are prerequisites to be dealt: with before having a decision ¢n a
new business establishment, The first two are mainly internal , while the last two
are largely external factors for the decision maker, The internzl factors are more
under the control of the decision maker as compared to external factors. ¥iile
considering, a decision on entcprise selectian , the decigion maker must take

into account both the factors under his control and probable conditions _of the
factors outside his control. He must relate them to each other and determine the
interrelationghips so as to have an optimum opportunity selectinn,

Then, in the following pages, the above mentioncs four major factors of
business are discussed, first, seperately, in order to understand what they are,
their characterigtics and their effect on business selection decision, They are
called "actors of business” in the sense that they ara the variables affecting
the selection of a new business.

Secondly, the interactions among those factors are discusséd, go that {eir
integral force on the new buginess decision can be visualized.

Upon the consideration of interactions of factors of business, the entrepreneur
can evaluate and compare the opportunities with respect to his objectives and
select the best one accordingly. '

In opportunity comparison there are five decision criteria illustroied in the

chapter any one of which canb 2 used by the entrepreneur, depending on his
personal preferences.

FACTORS OF NEW BUEINESS

New buginess selection depends on the consideration of four distinct variables
which we call "factors of new business". They are as follows:
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L. oal and ok’ - lives
2. Avaliakle resources
3. States of environment
4, Business opportunities

Thae entrepreneur should determine his goal and objectives as tageta to be ac? mvui
in the search of new business, He must determiae the availbals regources, sxiernsi
and internal, : 5 be used in the new buginess. Hs should fcrecast the future conditicnis
of environment waich are called states of environment, to estimate the probable
outside influences upun his new firm decision.

Also, he must look for the business opportunities within the environment
conforming to either one or more than one of the states of environment, to select
the best one which optimizs his objectives under the predicted conditions of the
environment that are expected to occur in the future.

In the followin: pages , we shall discuss each one of the factors of naw business
in detail.

GOAL

The entrepreneur must establish an ultimate aim for his new business which
we call "goal", Goal originates with an idea and performes its function as a target
to be reached . In our case, the idea is "making new business', Tae target, on the
other hand, can be with respect to any one of the following goals:

1, Profit
2. Service to the society
3. Survival

There can be other goals not as common as thogse but applicable only in
particular situations.

Profit can be measured in terms of Tl. . Therefore, it is rather easy to
calculate the total nrofit of a firm for a given  period., A profit-seaking
entrepreneur tries to maximize ita profit until he reachies the profit target he hag
set forth,

Service to the society can be measured in terms of units sold or in ferms
of customer satisfaction. A service-seaking entrepreneur minimi®:s his cost
rather than maximizing his profit. He wishes to satisfyfie demands of ag many
customers as his husiness capacity permits, Also he must get his prices so low as
t'o allow this condition to happen. However, a moderately low _profit margin is
necessary to sustain his. firm's continuty. On the other hand, increasing volume
of sales will yield increasing returns,
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A firm which seeks survival ag its goal, gives every effort to stuy
continuougly in the competi tive . market. It makes both profit increasing and cost
decreasing =fforts to be able to survive . But it never tries o maximize its profit
or minimize its costs for it inows that it cannot attain those ends due. to keen
competition or low prices in the market or high cost in the company, Also, it may
wigh to survive ounly, although there is room for ma*mization or minimization,

The common point in those goals ig that each one is by itself a tavgset to aftzn,
A profit tarxget ghould be a particular amoun?® of profit, A community service
tyarget should be. number of quantities gold or an amount of cost. A survival
target can be any one of those, depending on the type of the businesg, markst,
and desires of the owners, So, the results of goal-efforts must be measurable in
terms of thege target units. :

OBJECTIVES

However, one goal is not enough to establith a business. There mustbe
other minor goals which we call "objectives" of the entrepreneur, He looks if
those objectives are also satisfied through the expected results of the new business
under the expected conditions of the environment,

Achiavement of the new business goal is multi-dimentional. (hjectives
represent these 4i mentiong and determine the main characteristica cof the new
business. Some of those objectives can be further classified in to suvb-ohiectives
or secondary objectives depending on the desires, personality and preferences
of the entreprencur. The following are sore dimensions whici can be formulized
as objectives:

1. Li® of the business

2. Legal status of the business

3. Growth potential of the business

4, Minbmum returu of the: business

5. Uniformity pattern of return of the business
6. Control of the business

7. Capital of the businsss

8. Type/quality of the business

9. Risk of the business

1 . Technology of the busginess

11, Labor of the buginess

12. Raw material/energy/real estate to be uged in the business

The entrepreneur can choose some of these objectives or others and define them im:
specified texrms. He may even divide those d¥ectives into sub-objectlvns , and
the picture may be seen as in _chart I,
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CHART ]
TREE OF OBJECTIVES
Sub--&sctives  (bjectives & Goal

aed
1.
-
kT

Dgt;in.ition of (hjsctives

i- Life of the business is the length of time during which th - firm functions
in the market, Survival is the far extreme and it indicates that the firm will stand
in the market perpetually.

2- Legal status of the business is the form of the business as allowed by the
Commercial Law, The following forms are allowed in Turkey:

a, Collective company

b, Commandite company

¢. Limited company

d., Corporation (anonimous company)
e. Cooperatives

Their differences rely on:

l. Personal responsibilities
2, Amount and shares of eapital
3. Humb = of owners

4. Tax cousidsrations

e shall not discuss these forms, Howsver, the entreprencur must gelect the .
one which maximizes his desires,

3- Growth potential of the business is the ability to develop or sxpand in sfz 3
in market volume or in diversity of P/8, which will yleld different returns
throughout the periods.
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4- Fusburm 1o the regult of business oncralions per period. It can be measured
woierms of Tl, or rats of return on the basis of capital or sales,

5- Uniformity patiern of returs means the ceaformitiy among returng that
regult in szch period.

8- Coatrol of the business ig the utilization of the power of authority on the
husiness. '

7- Capital amount ig the total resources necsssary to start and operate the
business, Intermal capite] is obtained through the  nroperties of the entrepreneur,
and external capif -1 is obtained from outsids sources like creditors.

8- Type/quality of the business implies the area of occupation in which the
firm operates,

9- Rigk is the total probability of failure iz the objectives of the exntrepreneur,
it can be meagursd in t zms of losses, '

18,1142~ Technology- Labor- raw material, energy, real estate are the
factors of production to be used in the business,

interactions of Chiectives

Life of the Buginegs :

a) Life may be either perpetual or limited. If (hs entrepreneur chooges a perpetual
life, growth of the business will follow the usual businesg life eycle pattera under
normal cenditions. Risk of the business must be low for a perpetual life, Ths
businags must use a technology and isbor forc'> at an advanced lavel or go flexible
a& to permit modifications when requirsd by future technological and labor
developmen’ o if the life of the bugine s&% going to be perpetual,

B The person may wigh to have the life go on as long as he lives, say, approximately
50 years, Or,the partners may wish to put an item in their sggreement indicating
that the business will expire whenever one of the partners quits the business. In
such cases whers we have the limited life of business, legal status can be other

than corporation , But control of the business can remain centralized,
Risk can be as hlgh as it allows for businzgs to rerzin until the end of the
life period. Technology and labor will not need so mueh
flexibility and advancement, Grcwth potential may be low but
return of the business will most probably be high if the
selected business will have a limited life | S
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Legal Status of the Business:

a) If the objective is a proprietorship, thei iife of the busine:s
should be restricted at most by the owner 's life. T'e owner
will not accept great losses during the initial years of the
business because hig capital will be too gmszll to bear the
burden of great losses even during the initiaz! years . Contro:
of the buciness , on the other hand, will bz sclsly by the

owner himself,

b) If the objective is partnership , life of the business will
again be limited if sc indicated in the contract. Partnsrs

will desire to deal with high-return busi 3sseg, md won't
desire such businesges ylelding great logses during th -
initial years of the business for their capital is apt to be
small and cannot bear the burden of great losses even during
the initial periods, The busginess will be rather risky because
they havethe courage to take risks in order to gain high
returns, Control of the business will be centralized in the
hands of the partners.

¢) In corporation, the business will follow its hist-ricel
business life cycle by growing, stagmating and then declinig
if the life of the corporation will be 50 long as to permit
this trend to happen., Control of ths businesgs cgn be
decentralized for the businesgs will probably be large by using
- external as well as internal resources of capital, Tzchnology
- and labor that are going to be used *=n the business should be
advanced and flexible enough to cope with the market and
adopt themselves to future technological and labor
developments, ‘

Growt Potential of the Businsss:

a) The businessman may wish to form a business having

- a pot mtial to grow in the near future, Such business will

| yield high returns. It will also be a risky business, To allow
for growth the technology and labor must be advanc..d and
flexible to adopt themselves to future developments,

b) If the businesgman desgires no growth but is satisfied
with 2 constant gsize of business, then , he must algo accept
low returns ' out of the businesgs., Risk will be low too.
Technology and labor, 80 called "productive factors of
production®, do not ne2d to be advanced and too flexible,
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Return of the Businegs:

T:e business establisher must set asidz a minrimum amount
of return to be accomplished throughout the life of the
business. Or, he must determine 2 minimum gress profit
margin as his return objective. What he setz muy be 18w or
high in comparison to the prevailing conditiong of the
market. In both cases , life of the business should be long
enough to permit at least the objsctive returxz io be realized,
Low-return objective can be satigfied througn = businecss
having stable return 13 How:ver, high-return objectiver needd
a high growth potential of the firm, There is 2 relations™ip
between return and risk, Usually , in Businegc whan risk is
high , return is also high., For high returas, tachunology and
labor objectives should bs towards highly developed and
flexible ones, ' '

Uni”"ormity Pattern of Returng:

a) The entrepreneur may daesire an always increasing patter:z,
This objective must be accompanisd with "high growth -
potential", "increasging return " and "high-risk" objectives.

b) A slable-pattern objective implidag oteoll. zrowis,
stable returns and low risks.

c) The entrepreneur may accept to have no returns during
the initial periods, then, increasing returns thereafier,
Growth potential 'of the business in this case must be high,

Control of the Businesgs:

a) The entreprenecur may desire to have a centralizad control
by himself over the entire busivess. This objective slould
be accompanied by a limited 1life, noncorporate form of
business, intarual capital and stability in growth after a
certain stags where his span of control goes beyond the
 limits of his capacity.

b) He mey not be conservative and may 3esirs to havas hisg
business under decentralizzd control. Cr, he may wish 50
for h+ is not able to perform the control and adminisiration
functions. In that case , a .arge capitel can be employed in
tha pbusiness to allow it graw, expaad and diversify. Ls m y
then evenuse cxternal capit:l and 2staklis™ a corporats form
of enterrprise owred by a s.number of npersons.
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Capital of the Business:

a) The entrepreneur may wish to . finance the business
through his own resources only. In that case, the amount of
capital to be use d in the new business is bound to be at most
as large as the total amound of 1ig effective resources. The
total will probably be small. Thersfore, size of tie bisiness
will be small . If he uses his capital only, them, control
of the busimess will remain on his shoulders, and lifs of it
will be his remaining Iifa 8o, he should accept a limtted life,
and a centralized etganigation for his inter :&l1 capitsl
objective, ,

B) However, if the entteprencur wishes also to use external
sourcea of capital, then, capital accummlation , and size of
the business will be large. One man or team cannod control
a large ~size business, Therefora, the business sikould ba
decentralized, 8o, he must agres taat the control of the
entire buginess cannot be given to. him if thes business is
going to be a large one financed through external as well as
internal gources of capital, =

Type of the Business:

1f the entrepreneur has already decided upon the type and -
quality of the business , then, all other ohjectives must it to
the requirements and characteristics of this business. Tor
example, he mugt have the growth potential, rate of return,
uniformity pattern of returns, necessary capital, risk,
technology, labor, material, enercy and recal egtate obisctives
accompanying his type-of-businegs objective, H2 may have
the type-of-business objective ag a2 result of one of the
following events:

I. A research and development study has concluded that a new
business would be desirable,

2. He may persopally prefer to go into a particular businass,
3. Available i‘esourAcea may require a particular businass,
4, A special opportunity may encourage 2 business.

5. Prestige factor may.be utilized on a particular busiuess,
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Risk of the Buginess: \

a) The entrepreneur may not be courageous enough to embark
on too rigky businesses., He may wish to bes involved in a
business which has low risk of failure. In that case, his
objective on returns must agree with low returns under normal
conditions, .
b) If he aims to have a high~risk business, that means, his
return-objective algo requires high returns under normal
conditions,

Technology~Labor-Raw material, Energy, Real Estate:

The entrepreneur may aim to utilize a particulay technolory,
labor or other factors of production. Then, his capital
objective should allowthe amount of capital which can buy
those factors of production, His raw matetial, energy and
real estate objectives must be in parallel so as to be used by
the technology or labor efficiently.

Chart of Objectives

On chart of objectives (ehaf't I1I) , we see the types and
interrelationships of the msiness objectives that the sntrep-
reneurcan have in his business decisions. Up to now we
discussed the types and interrelationships of the business
objectives, This chart summarizes what we have gaid before.
The words in squares don't apply hundred percent to all
conditions., However, they show the most probable results,
There may be objectives other than those stated on tha chart,
which the entreprensur has to take into account too.

| Conflict among Objectives

The objectives set forth are interrelated to each‘ other in
the manner discussed asbove, However, ths entrepreneur may fini

out that some of the objectives are conflicting. For instance,
if the life objective is such . that the entrepreneur wants a
perpetual life for the business, and the risk objective is such
that he wishes a highly risky business; thess two objectives
are then conflicting, because for infinite life of the business
its risk of failuré must be low, The entrepreneur must
leliminate this confliet efther by changing ore of his objectives
or eliminating one of them., (In our cxample, he may change
his life objective from infinity to limited life, or 1e may
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CHART 1II
CHART OF OBJECTIVE:
i Unifor, [Control] P
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chang?® his Tisk objective “rcm high risk to lew risk, If
this sort of modification is not possible for him , he may
then eliminate sither one of thess obisctivea, So, in genersal,
the entreprensur has two stratsfies to use in eliminating the
conflicts among obj ectives:

. Modify the conflicting objectives
2. Eliminate one of the conflicting parties.

el

~After having aciieved a conformity amoug the business
objectiveg, the entrep rencsur must determiue their 1imits and
as8sign them weights for the purpose of comparing the
opportunities . In the following chart , 2n example i8 given to
clarify the cage:

WEIGHINZ THE ORECTIVES

RUSINESS OBIECTIVES LIMITS M inimumf Maximum
Weight Veight
l. Life of the Business Minimum 30 Years 10 10
2, Legal Btate  Limited company 10 Y 1o [
3. Growt potential 1 Crowth for the first 20 years 30 =0
Stable later oo {
4, Deturn Minimum 20% average gross
profit margin annuelly, or, { 100 200
T1, 1500 000 total,
5., Uniformity Pattern Minimum : No rsturn for
of return | tae first year, 10% gross 80 100

| return for the sncond year
20% for the later years

€, Control of the Bugin. {By the partners,

proportional to their 20 40
capital ghares
7. Capital Amount M inimum: £00 000 T1.
: {or maximum) 40 80
8. 1vpe/quality of the Mo objective ' 0 0
Businecss
19, Rigkof the businesgs M aximum: To lose the capital 100 200
10. Technology-labor-material
energy, real estate of the |[No objectives 0 0
Buginess S i —
TOTAL WEIZHT 360 700
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The explanations under the "limits” column are the
cuther extremes of the objectives of ths p{,rson He sets
those limits independend of outside sf"ccts. His personal
temperement, wishes, feelings and kunowledge af’ect 2im
determining those extremes, Those limits must be in conform-
it with the goal of the business as well as with each other,
Whiis determining those lim’ts, however, he should consider
such points ag:

Mumber of years he will be effe tive i~ '0n husiness
Legal types of business accepted by the povernment
- Ambition for fame

Ambition for earning

Wish to earn quick

Ambition to lead a business and use thz perdonal capability
Availeble capital

Specialized business area
. Courage Zo - -take risk
10, Availal- technology
11, Available labor
12, Wish to help the development ¢f the country.

-

© 0 =3 G5 Lo

Then, he must 2ssim minimum weights for the lower
limits of Ob]‘“Gtin"-‘S and maximum weights for the maximum
satigfaction of those abjectives, Assiguing weights is dons
upon subjective judgment,

RESOURCES

Resources are the availrble factore of firm which are at the
digposal to be used in the establichment and operatioms of ths
business. They cau be obtained internzlly, through personal
properties of the business establisher, or sxternally, through:
borrowing, rentin’‘, or stock issuing. ’ R
Those resources meay be counted zs follows:

"= Current assedts

- Technology

- Labor

- Real estate

- Raw material

- Energy

- An already ogeratlng firm
- Intangible assets

- Courage

= Knowledge

- Any combinatior of those
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a- Current assets may be ix form of ready cash or
receivabicc,
b- Technology, labor, real estate, sourcc of material
or energy may be partly bzine ugsed or not usad at all,

¢~ The entrepreneur may 1ave zlready an opesrating firm
which has idle capacities ia sc- 2 of its Tactors of
production,
d- He may have courage to tzke czasiderable risks,
amb ition to carry out -~ iniz:v .courage until his
business goal and objectives are achicved, patience to bear
hard times in solving difficuld business pronhlems,

e- He may have a professional knowledge of scizsnce,
experience or skill which can be utilized for a n w
business purpose, One thing that makeathes business distinct
from otheres is its ability to use thz universal resource ,
knowledge in its business problems,

f- The person may have or expect to have any combinat-
ion of those resources,

Those rescurces should have some properties in order to
be used effectively In the same business:

1} They mustbe easily convertible to sach other in order to
utilize them most and have tie best coxnbirvation.

B) They must be adequate enough to cover thie gshort-and-loung
term needs of the new firm,

3) They must be flexible enough “o adopt themselves to
future developments in their fields.

4) They must be appropriate enough to satisiy the requiremen{ys!
of the new firm,, : ‘

5) They must pass the minimmm qualifications prevailing
at the present with respact to productivity, ef’iciency
and profitability.
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) They must fit in charactsr and nerformancsa of the
same functions to zach other, so that they caun be
used together in the pame business for the same purposes

7) Their performances should algo satisfy the business
goal and objectives,

8) They must be obtained internally 2g muec' ag possibiz
in order to allow for minimurm costs. Otherwisse,
high cost of borrowing will increase the total cost of capital,

9) They must have economic validity to ailow for sasy
operationg, minimum costs and maximum returns,

.terdependent Resources

e il L ey iu iy

Resources with regpect to their interdependencies are
claggified into the following categories:

i~ Independent resources

2- Mutually exclugive resources

. 8~ Dzpendent resources
Independencies change acctirding to the characteristics of
the regources as well as the characterisgtice of the cpportunity
under consideration ., It is possible that while some _escurces
are independent for nne opportunity, they may be dependant
for another opportunity,

Independent resources canact be employsd in tiiz sams
business , because their characteristics do not fit cach cthar,

Mutually 2xclusive resources caixr replace zach other
but are not used *ogether iz one business. T ey are compszti~
tive alternatives, or, supplements to zach other,

Dependgent rcsources can cither be used together or unot
uged at all, They are ccmplementis to each other,.

In order for the resources to be utilized most , they
must be as much dependent ag possible and fit the
requiremsants of ths bart opportunity to be sc . ected, Alsc it
is possible that interdependencies of resourcez changs when

their interrelationships change,.
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Independent resources are compared seperately with the
requirements of opportunities, Any change in one won't affect
the other resource. On the other hand, mutually exclugive
resources have further congiderations, At first, they should
be conpared with each other as different alternatives te do
the same job or to satisfy the same purposs, and then, they
must be compared with the requirements of the opportunities,
The purpose of comparing them with 2ach other is to find
the most e’ficient combination for optimum returns, After
finding this combinatien, then it 1s compared with the requirse-
ments of the opportunity to find the amount cr quantity of the
combination necessary,

There is little problem for dependent resources,
Because, any way, they must be used together if they are
appropriale , or, they must be abondcuned as a2 whols if they
don't fit the requirements of the opportunity under considerai
ion. Interrelationships between resources are discussed below

Interrelations’ips of Resources

e e e S s o T gy S T

1, Acquisition of tangible ragc:tces are directly dependexn
upon current agsets.

2, Technology, labor, real egtate, material and energy are
variables depeadent upon each other. Technology anllzbor
can alsc be mutually sxclusgive variables if one of them can do

the job of the other, Tn guch a case, before comparing
technology and labor witlh the requirements of the
opportunities, o & must compare them with each other to find
the best combination which results in =~ _highest raturans .,
However, if they are mutually exclusive , that does not mean
that they are not dependent. There must certainly be labor
to utilize a technology. But the aquantity of labor and cuentity
of technology can be changed if they are mutuall y exclusive,
Under this condition , it is likely that when labor increases,
technology decreasss and vice versa. A curve which
demonstrates thzir relationghips can be developed, This
curve between technology {or capital) and laber is called
Coub-Douglass Production Function as illustrated in the
chapter on Technelogy Selection (chapterIV), With the help of
such a relationship the optimum combination of labor sad
capital (or technology) could be determined.

3., Technology and real estate can either be independent ar
dependent, If they are dependent, the technology can be

J
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used on that real estate, However, sizec of the technology
should fit the size of the real ‘eatate.

4. If the resource technology can use the reson-ce materisal,

then they are dependent for the opportunity which requives
those resonrrces. Productivity of the technology determines the
volume of material necessary per periocd. Quality of technology
determines also the guality of matericl.

5. Specifications of the technology requires cerain type of
energy. If we have that energy , then they are dependent
resources for any kind of opportunity requiring that technology.

6. TFor technological development, knowledge of technology is
necessary. Knowledge is also necessary to b~ able © adopt
the technology to future developments. Knowladge of tschnolozy
is also necegsary to operate it. Without its knowledze ,
technolo 7y cmnnot be used, However, tschnclopgy is more
dependent on knowledge, because, 2 minimum level of knowlelra]
is required for a givon level of techinclezy , wheraas, once
this minimum lével of knowledge is acquired, greater
guantities of technology could sti'l be handled.

7. Labor versus real estate, material or energy can either
be independent or depaendent depending on the requirements of
| the opportunity , There is a certain quantity of labor which
yields the highesgt return on. a real estate, If the quantity is
increaged , then diminishing returns occur.

8. Quantity of material proportionally cpanges when the
gquantity of labor changes.

9, Amou,t of energy depends on the volume of technology ,
volume of business and guantity o” labor used .

10. To determine the optimum gquantity of labor with respeect
to other dependent or mutually exclusive regources, it is
not only their capacities that we have to look for, but also
the knowledge, skill, experience and other qualities of labor
since its productivity and efficiency change according to
those qualities, The higher. the guality of labor the smaller
would be the quantity essential for performing a given teask.

11, Volume of real estate determines thas volume of energy or
volume. of material that can be ussd in it for some business
opportunities, -
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12, Raw meaieriai determines the type of technclogy and labor
by which it car be used, Its voiume determines theo volume
of buginess,

13. Energy has the same charactaristics as material,

14, If there is an already established firm, its available
factors of production are depsndernt on eaech other and can
be used for the same purpose,

15, As .far as the intungible aseets ars ccucsrnzd,

coutsss and knowledge are the regourcea in the snireprensur
nimself, Courage implies risk kering. Ambition to carry
out the courage and patiznce to bear tie outcomes are the
dimensions of courags.

16. Knowledge is the knowledge of all factors of firm and
environmental conditions. Its guality and amount det:»mius
the optimality of satis.facti;n of busiress goal and objectives

ENVIRONMENT

Environment meansg the outsids world which involves
aventg independent of but af’ecting thz decisions of the
entrepreneur. Howsver, in some cases gtrong eantrepreneurs
can ecreat” new events. Enviromment covers those areas,
from the narrowest to the widest respectively, as follows:

( figure 1) .

i- Immediate market (Customers, and competitors)

2- Industry (plus: suppliers and dealeras)

8- Couuntry ' (plus: goverrnment and institutions)
4~ ontinent (plus: neigibourhood relations)

£~ "'he world { plus: internatior = rslations)

b Vo Treoad

FIZURE 1
Environmect around the firm

S

ountry JContinent

U‘lrm Industry

A4
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Eventg which occur in t-;e enviroamsnt are of four kiads:

1. Social

2. Political
3. Economice
4. NMatural

Those events c¢create social, political, sconomic and zaturszl
- conditions which the decision maker has to take into account
befors he has his decisions on enterprise selectioa and
evalucte the results In the medium of those conditions.

In general, thoss events are independent of the behaviocurs of
the eunterprensur, but they have degrees of dependencises
amorg eech other,

" Some of the social events may boe counted as follows:

Labor disputes

Student movements
Educational developments
Cultural changes
Population increases

1

Labor disputes and student movemsents agsainsgt current
laws or systems have negetive effects on business. Educational
developments and enltural changes mey have both: nagative
and positive offects on businesgs depending on thair e¢haracters
and nature and area of the business, Populaticon increages
directly have positive af’ects on businsgs, Butthey may Heavs
indirect effects through other related social svents.

Big labor disputes cause shut-downs or declins of businoa-
ses , impede industrial devslopment and injurs community
welfare. Hazardous student movements againagt private or pub-
lic ingtitutions obs tract their developments aud geientific
improvements. Educational development create naw knowlsdga
for the benefit of the industry, It may also create causes for
student movements.

Cultiéral changes and exchanges demand new products
or servi®es , or they may lead to the aboadoning of othars,
Population incrzase is & sign of more aud better employces
and sustomers for the business {n the future,. !

BOGAZIC) INIVERSITESH KUTUPHANER
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Some ef ths political events may be counted as Tcilowe

~ New parliamentary elections
- HNew goveruments

- Mew international treaties

- Wars

~Imtnrnational digputds

~ Revoluticons in the couuntry

Hew election ig the beginning of a raw government,
Trne new governmant may be formed *rom a@another party, =zud
this party will probably follow dif zx ﬁ.t priveciples, dif ersuni
politics, establish different lawsg in relistion to busginegg., Ths
covyernmert may have new treaties wu”: other natione., It may
aven snter wars or disputes with enzsmies, A ravoluticn by
army or people caz also be pOS.:lbl’ if t2e politica of ¢ :2
prasent goverumaygt is agelacs the braasTits of the regpsesetive
bodies, or against tme ben e”1ts of the nation,

Mew treatizs facilitate ivdustrial activitizs, may causgs
new markets, new materizls or products te anpsar. Waras eor
disputes with enemies impede industrial develppmeot 2xezpt
in the fields of war industry. Revolution in thes coeuntry cangas
the business activities to stagnate, fivancial markst
speculeaticons to stop for a whila, Firms will be in hard timas
in findivg mouney even for their curraznt na2edg, Rsvoluiicn may
evaen be directly against the economic system and its mﬂvstv
components,

Some economic events of the savironmeant may ba couvntad
ag follows:

i

- Economiec treaties

- Development plans

- Increases in GNP z2nd versonal incomas

- Revalunation and devaluation in the currsncy
- New laws, customs, tariffs, taxess

- Inflationary and deflationary tendencies

- Economic policy of the goevernment

- Tinancial market specil atiozs

- Toreign trade

HE
sl

Government should léad the sconoy of ths ccunivy wi
respect to the economic treaties and devslopment plarg
which have beond cgtablished., Businzgs activities in tn-
country must bz carried out accordingly. Rats of developmand
and levels of paersconal income are the meagurass of ecoromic
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development. Davaluation or revaluation of money srs made
tc cure some economic deseac~z .Toreign trede and pric=zs

will be influsnced directly by those changes.

New laws, customs, tariffs, and taxes affect directiy the
buginess activities and earnings in the country, Inflationary
and deflationary tendencies warn some unfavorable cutcomes
in the economy.

Cowernment may follow a socialistic or capitalistie
sconomic policy in tie country. Tinancial market vlume
and the turnover of stock exchiange ars the indicatbrs of
business volumse and business turnover. Toreign trade and
balance of pavments are indicators cf the economic efficiency
of the country, '

Some natural events in thes snvironment may ba counted as
follows: '
- Earth quakes
-Tires
-Tlocds
~-Drought

Some regions are vulaerablz to sarth gquakes, which occur
periodically. Forest locations, coal mines, o0il rescurces ar=
volatile to fires, Floods uynexpectedly .may come and destroy
everything, Droughts may cause unbelievably 1:w production.

States of Environment

Events of the environment are interdepsndent, Govern -
ment may promulgate laws in order to work out laber disputice
or student movemants . Some international treaties may be
zgtabligshed to develop the educaticornal systems, economry and
culture of the nations. Heavy populaticn inereasss may be
obstracted by birth controls.

Labor , student or public movemsnts may cause new
slections, new parliamentary regimes and new governments,
Wars, internationeal disputes or revolutions in the country
may cause 8ocial and economic depression,

New economic treaties, development plan2  may cause
closer international relations and social developments,

| Through these kinds of interr=lationships the entrep-
reeur may be able te classify favorable and unfavorable
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zvents of the euvironment and put them iate three main
categories which we may call "states of envirdament":
prosperity, stability, depression.

Prosperity implies social, sceonomie, political and
natural development, Stability impliss their stagnent bahaviourn,
Depression imp’es regressive offects of thogs states of
environment on the business. ' |

With th 2 environmentel events 2ad under the conditions
taey create, one's decision oun the types, character, s ze,
location and other problems of the business echangas,

Of course he will never be able to forecast some of tho
avenis, Howsever, at leastthose events which as esetimetss
as likely to occur with respective probabilit ss will have
somez e "f:ets on tha characteristics of the future business.
iIf he can be able to estimate the probabilitizs of the states
of environment, then he will be able to gelect his futurs
business effectively., Each one of thoes states will reguirs
different businzsses to satisfy most t2c business goals and
chijectives,

BRUSIMESS OPPORTUNITIES

Eavironmental couditions will ereate buginass opporivi-
itiss. Business opportunitisg are ths chacces whicl preoemise
high returns .or sgatisfaction of othor business goals and
objectives. Opportunities in the snvironmet rro detectad
through informeation, knowl:ire and awareness of the faets,
Such opportunities as Yollows may be present in the crnvironmenje

i. There¢ is market which is new, not satisfied ' high-priced’
nudiscovered ' growing/ less compstitive
2. ®here is labor force wiich is choap/ productive
3, There is raw material source which is of lhigh guality ‘¢hacs
sxtensgive
4, There is technology /newly developed /productive./profitabls
5, T ere is export-import opportunity of a /8§ , a tsechnology
cr raw material,
8. There is B naw businssgs fisld demeandsd by Common Ifarkst
or, national develepment plan.,
7, There is an active firm on sale or for merger
for consolidation - for joint venturs
8. There is a profegsional knowledga/evperierce/skill/servies
9, There is a real sB8tate(building/land/ water)
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lo. There is cheap and extensive energy supply

1. There is a technology which is new ‘cheap ‘advancad/
productive

12, There is a new P/8 obtained through resezreh and
development ,which has a promising future,

13, There is 2 business offered by ogher persons under
good conditions .

14, There is an -xpansion opportunity for the extsting buginess

15, There is a sit: which promises a good business

16. There is a new tax/law/tariff/quota which encourages a
business.

17. There is a cheap loan or rent to do ta particular business

18, There is war whick demands supply of a certain P/S

19. There is a project by governmeat which requires somse
main and subsidiary industries,

O There is a new community which demands a business

2l. Any combination of those,

Weighing the Opportunities

There may be other kinds of opportunities in the
eavironment not mentioned in ths above 21 kinds., Howevar,
in realitythers will be just a few opportunities really wortih
to he considered, Others may either not exist at all, or, can
a0t mest the minimum objective requirements, or not
discovered,.

By svaluating the the discovered opportunities tas
entreprencur can find out whether they satisfy the minimum
objective resquirements or not. If ws follow the example
given on page 18 , we may relate the particular Opportunity
to the objectives and weigh as follows:

1- Life of the business is rather a matter of persdnal decisgion
usually independent of the opportunity except a few
specific opportunities which do not live leng by their naturs,

2~ Legal statug is also a matter of decision to be given by
the entrepreneur independent of the opportunity effect,

3- Growth potential of the opportunity is depeadent upon the

type of the busi ess, long-term marketability of its P 'S,
and long-term development possibilities in its resourcss.
The entreprencur should egtimate the growth potential of the
husiness in those raspects.
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4- Return of ths opportunity ou a loug-term basis is %c b=
estimated by consideringths growth poteatial of the
busiress, its mar ksting volumes throughout the psriods,
and re spective probabilities . A total expected prssent value
analysis may suffice to determine the retura of the op-
pertunity.
£ -Uriformity pattern of returns is depandent upon the
tvpes of the business. Its construction period, the type
, price and nowness of the P/8, the risk slemsnt, and thz
| volatility of the business to environmental conditicens are
but a few important counsiderations in determiniag the
| uniformity pattern of returns,

€- Coutroel ¢f the business is dependent upon the minimum
gsize of the opportuaity and the desgire of the business

owner. QGresater tus size , greater the need for decentrali:-

ntion of control.

7- Capital amcunt reouired by the opportunity can veughly
be estimated at the beginning. Its exp=zcted fixesd cost

reguireme ts plus its working capital needs untilthe timse

| of its operation are the components of total capital neces-

' 3ary to build the busginess. Capital intsnsive opportunitiss

will require huge amount of capital than labhor -inteugivs

or material -intensive opportunitizs do.

8- Types or guality of the busginess can immediately b=z scen
by looking at the opportunity P 'S. :

g~ Risk of the opportunity is the counterpart of the

bucsiness objectives such as growtith potential, return
, and uniformity paltern of returns. Ths total probeability
of their failure will givz the total probability of risk of
the business, if risk and those objectives changs reversibly,
1¥ not, then, first the relationghip betwa2en risk versus
those ob’ectives is found and probability of rigk is calcul-
ated,
10- If the objective is the use of a particular technology

, 2 labor, a meatesrial, an energy , or a rezl estate,
then the opportunity under consideratien will easgily t=ll
' us if it can uge t-ose resources, And a small survey
‘will be enough to indicate to what exteat and at what level
tY"aresources can be used for that opportunity,

" 1{1- Kind of the business as suggested by the opportunitiy
' indicates if some factors of precduction should be
imported in case they ars not availabls withia thz countyy,
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Alsc, kind of the business may tell us if its PS8 czu be
cxportsd, Or, it may be the persomal objective of ths
owner , oniy, to make a business open to the outsids of.
the couuntry.

Aftexr the opportunities are related to the oblsctives,
it could be easy to see if they meet the mianimm m
requirements of tha businesgs oblgctives, Weights are
given aud those whieh fail iz meeting the minimbm redquirse-
ments of objectives ars dAropped out, These whie’: pass
the minimum objsctive reguirementg can ave weighis 2as
high as the meaximum weight, given te ths objectives, The
minimum weight that an opportunity should havw: is 28&0 ,
and the maximum weight it can havzs is 700 in our
sxample. The rest of the opportunity ansiysis will be
discussed under opportunity svaluation,

INTERACTION OF TACTCRS OT BUSIMNESS

Factors of business are interrslated to esach othsar,
obisctives are sstablished personally, However, enviroumeut
and resources influsnce them from the viewpoint of
mod 'fying their minimum and maximum boundariss,

Usz of resources is depeandent upon the requirzments
of objectives, avai!labilities of the conditions of envircoment
and the demand from the opportunity under consideraticn,

Enviroament is indespend 53t in 21l aspects from tacz
other factora of business., It plays its rols on them withont
delay .

Pusiness opportunitiss are the results of the conditious
of the environment and availability of resources. They ar=a
screened and solected according to this yardstick ob’ sctives
¢ thz busginess. Ia the following pages, two by two
interactions of the factors of busiszzss are discussed
except that the interactions of the other factors with
the opportunit' es zraz discussed. tcersether due to thas fact
that opportunities combinz ell the interrelationsips witzin
their characteristics.

Objectives and Resources

In order to satisfy his objsctives, the entreprensur
will firs look 2t his resources. For instence, e will
try to use as muech of his jnternzl risourcesg in the naw
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business as he can, In this way his cost of capital will
be smaller than the utilizaetion of external resources., Of
course, the internal resources should fit the reguirsments
of objectives in order for them to be used in the business.

~ Charactertstics of some rescurces will influence
the Intensgities of some objectives.

Courage to bear risks affects the selection of the
uniformity _pattern of returns., The entrepreneur may
gelect that kind of business which yislds no re’urng duriue
the iuitial periods, ard high returns later on., This regui
courags and patience to accept this condition,

The tangible resources which are to be used in the
new business may determine themselves ths type of
busiress, In that case, what the individual has ag his
objectives must be in conformity with th e requirements

and characteristics of the business., If they do not fit
each other, then he should either modify his ob .etives or
change his resources to meaintain the conformity. If he
wauts to use only his own resaurces, their characteristics
have to be taken into account to see if they meet the
requirements of his objectives.

Intensive knowledge enhances meanageriel ability to
solve difficult business problems. With an extcnsivse
knowledge one may desire { o widen his apan of control
on the business, enlarge the amount of capital for a
sizable business, increase his courage to hadle risky -*
opportunities. In short, the wider the knowledge of busginssc
the wider will be the limits of the business objectives,
The entrepreneur will bhe more tolersble and objective in
hig decisions with greater knowledge, ‘

While regources sffect the intensities of objectives
to change, their uses are directly dependent upon the
requirements of objectives:

- Life of the regsources should coincide with the "life"obiactivs,

- Productivity and efficiency of the resource should be
parallel to the return requirements of objectives.

- Regources sghould meet the requirements of the objective
upon the type of the business.

- If .there is an objective as to the use of a particular
factor of production, then the availible resources should
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enabis that factor tc be used in the business. If there is

a difference between the requirements of the objectives and
the characteristics of the resources, then the entrepreneur
should either modiy his objectives ‘or , if he can not, he
should make o decision or remt/sell’abondone strategies

for t:ose resources that do not satisfy the objective
Tequirements,

Zyvironment and Objectives

Environment influences the attainment of objectives.
Tor instance, in depression, lifsof the business has low
probability of being perpstual due to lack of earnings and
ieck of capital . 7, a stable or progressive economy,
vrobabiltty of perpetual life is guite high and high
regpectively. '

When passing from one statsz of environment to
another, growth potential of the firm also changes accordiu=
ly. Zrowth potential increases as one goes "rom depressicsn
to progress for there will be more chances to .grow.

Capital amount will also be very little in depressioxn
due to lack of money in the financial market, Or, the
sntreprencur won't desire to use all of his resources in
depression in order not to loze them all in case of shut-
downs or ba-kruptey.

Return will be low during depression, acceptable
during stability and high during prosps rity.

Tniformity pattern of returng will not be affectzd by
the conditions of environmet unlzss unusual environmental
conditions occur.

If the entrepreneuvur has an objective on utilizing
& particular resourcs, its outcomes will be influencad by
the states of enviroament, During depreskion, outcomes
of the resorurces usged in the busine»s will bes unfaverable,
where as, during progress, favorable outeomes will cecciir
if the resourcszss are not of the kinds relevant to the
opportunities that exist in depressgion s.

If the objeéctive is to produce a certain P/S, the
purchasing of its material requirements, and selling of
its finished goods will be dependsat upon the states of
environment that will prevail in the future, Meny P/S8S's
will sell more in prosperity than: they do in depression,
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A degree of risk versus au amouzt <f retirn combin-
ation may bte one of the bnnin-~za <ljsctives . The degree
of risk may vary according to the nature of ths busihess,
as well as thes conditions of the snvironment, Lufavorable
soclal, peliti2al, natural cr sconomic svents will increszss
the ri 8k of failure for the business, During depressionary
times the environment will incrsese the riskiness, In
progressive ipdustries, risk sffsct wiil be ama "1, The
eatrepreneur must be very courzgsous to iavest in a
business during depreuaio,a which will cenjinus for  a long
time, K

In deprnss‘ion employment will be 1ow, the demand
curve will shift leftward, sales will he less , sarnings
will be little, and there will be low capital asccumulation.
All of these will influence the business, and the probability
of fajlure will rige. If there is a keen competition in the
market, depression will eliminate weak and nonproductivse
firms,

Managerial inability increases thie burden of risk on
Jbusiness. A good forecast of the eavironmental events
and a vigilant effort to keep up with the risk <f fects of
the environment will however reducs ths burden of rigk,
“and in turn, will result in high returns and greater gatis-
faction of business ob]ectives.

i The individual dozs not detsrmir: his busihess objszc
tives according to the states of environmeni, He determinng
%is objectives independent of the outsidse enviromment, The
factors of objectives are the products of his personal
beliefs , desires, feelings and satisfactioms., But, he m=zy
modify his initial objectives according tc the states of
environment, Environmont affects, howevar, aot the types
of objectives but the degrzses to which they are satigfiad,
One may see the effect of the eanvironmental conditions on
the degrres of achievement of objactive targets by lookiaes
at the opportunities that those envirvonmehial counditions
are expected to yield. The opportunities at the cross-
relationship of the states of environment and objectives
gsatisfy the conditions of those states, and reguirements
of those objectives. Classification of business oppovtupitiﬁj
according to the conditions of environment and recguirement
of the objectives is made though a rough evaluation of
those opportunities. Then, each opportunity will imply
that it will satis’y o particular state =f eguvironment
"and business objectives, It may even saiisfy mors than
one state of environment, Any way, it i tre oaly factdr
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which directly relates t ¢ suvircanmant to t . objsctives of
the business,

Conditions of anvironment wili affect the use of
resources according to the follcvng consideraticns:

1. Amount of resources invested into the business
2. Type of resources " ' " "
3. Profitability of resources = " " "
4, Value of rssources n 1 1

During depressionary times there will b3 a slack
busineas period., Sales and returus will be low., Peonle
do not wish to invest their resourczg in business for
they will not get high returns. They will use only t hcos
resources which are fixed assets and not immediately salezi|l
at least in order to meet their cost of esxistence,.

The entrepreneur will try to make his resources o8 musz’.
ligquid as possible if he foresees a depression in th2 near
future. '

In depression, profitability of the rssources will
also be low, thersfore, their va? . will be low,. Oz ths
contrary, during prosperity , resources will yield high
returus and hence , will be valuable, The 2nf{repreneur
tries to increasz hig satisfaction of objectives in prosperity.
is courage to assume risks will increase in prospoerity,
Perhaps , knowledge is the only resource that can bs
utilized mue" eaven during depressio-ary times, 1t will
be used to remedy the ills caused by depressiorary .
conditions. It will lessen the burden of unfavorabls events,

The above mentioned consgiderations will alzo b2 the
same for the whole industry. Number of opportunities
will be muech greater in prosperity than in depressio:.,
amount of resorurces and profitability of resources used
in prosperity times will be mu higher than that usged
in depressionary times,

According to environmental conditions that arsas
expected to come, one will choose an oppertunity which
satigfies best his goal and cbjectives, and 2lso =nables
him to utilize This resources in the most appropriate
manner., Howvevaer, some of his regources may remairuused,

Then, b must make & decision on whether to rent or sell or shordonstism,
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the duration of depression will affect the dstermination of ths
amount and type of resources not to be usged irn the future,

Also , enflationary and defiationary tendencies will
cause flu:tuations in the use of resources.

Again ,the decision maker will ralate h¥ resourcese t¢
the environment through the opportunitiee that fall in sact
cell of the opportunity matrix wh.re business objectives
and states of environment cross each other (table I).

o — s i o et s

Discussions so far have revealed the following coueclu-
sions;
1. States of environment occur independently of individual's
decision, objectives and resources, and they cresate
opportunities. They are interdependent only amcag themsgelvar,

2. Buginess objectives are determined by the individual,
indepen dent of the states of environment, oppocriunitiex
in the envircnment and available regourcas, They ars ‘
completely personzal cconsiderations., But their intengitics
{limets} may change under the effects of enviroumernt and
resources. Howevar, they can be modified to some azxteat
by the entrepreneur to fit them better to the sanvirenmaont,
opportunities or resources.

2. Resources are a function of the snvironment, opportuni#-
ies and busines objectives:

RS : f ( EN, OP , OB )

Those variables will indicate what type and amount of.
resources arée to be used 2nd when,

4. Opportunities are a function of the eavironment,
objectives and Tegources

oPp  : t ( EN, OB, RS )
Twe interrelationships can be 8seen clearly in both fermulas
The common factor among objectives, environmant,

reaources and opportunities which relate them to each other
is opportunities.. :
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Resources and eaviromnmsnt crzate opperiuaitisa,

Thie sntrepreneur examines those opportunities in accordancs
with his opjectives to choose the best one for hLis new
business. ‘

Environment becomes more and more favorable in
creating opportunities 2s one goes from depress.on to
Erosperity. Larger resources are likely tc yield more

pportunities. Objectives will be the yardsticks to measure
We values of opportunities, Opportunities are measured
qualitatively and quantitatively. Both terms can also be
ccmbinad in utility measures. As illustrated in '"objectives™
F‘section of the chapter, each objesctive facter is weiged
according to its importance in the mind of the entrepreneur,
Opportunities thean are given weights according to theix
degrese of satisfying the objiectives, Those opporiunities
which pass the minimum weights are the zlternatives that
can be decided upon for meaking new business. Those wnaich
will fail in satisfying any one of the minimum requiremsanty
of objectives are to be disvegarded, Thus , what remains
in fro.: of the decision maker are a few opportunities
subject to further selection.

OPPORTUNITY SELECTION

As one can visualize from thz cpportunity matrix
(table 1.} , under prosperity, depression and stability
states of the environment fall sone opportunities satigfying
minumum or maximum reguirements of the busincss objasctivss
and utilizing optimally the tangible and intangible resources
available at the disposal of the decision maker,

One can also ses on figure 2 that the states of
environment have different probabilities of occuictnces in
the future, and some of the opportunities pertaining to
sach state will fall in other states too.

The third point that can be drowz out of the figure 2
ig that the quactity of opportunities in depression is leaser
than that in stability, andquantity of opportunities in
atability is lesser than that in prosperity.

Estimation of the probabilities for the states of
environment is a matter of ksen forecast of the future
environmental conditions , Determination of the opportunities
that are expected to or will exist in the eavironmer.t
requires a keen awareness of the business world inl the

eavironment,
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I- _Xirst sfep in the selection of the best opportunity is
to bring the opportunities to a state where we can
compare them. As we know already frem the types of
oppertunities under the '‘opportunities " section, some
opportunities are identified by the given P/S , soms ars
ideastified by 2 given technology, 2:d still some othors ara:
identified by other factors of firm, like labor, material,
ecergy, real estate, etc,Comparison of opportunities can
oaly be possible if we kaow what ‘they prodwce and what
t~chnolegy they use. So, for those opportunities whsse
P/8' and technologies are 7ot clear yet, the analyat should
go into their P-8 and technology seslection activities and
select the most beneficial P-8 and appropriate technolosgy.
Chapter III: P-B5 Seledtion, and chapter IV: Teckuology
Selection are the references for the angdlyst, In those
chapter the pertinent problems are discussed starting from
the very begi ning, The analyst may not need to follow
all the procelures given in those chanters, because sone
of them may already be known or not necessary for him =zt
all depending on the pressnt state of the opportunity that
he is undertaking, At the end , he will have the P-S'and
technologies of all the opportunities known ready for further
analyses, '
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that each state of environment should be taken sepersately
and their pertaining opportunities should be scresmed and
the best one should be szlected. so as to allow for ons
opportunity to remain under each ons of the states of
environment , To do that, one must look at the weightnd

chart of objectives (page 18) . There he will sezs some
objectives like "life of the businesgs'", and "legal status”
which each opportunity must satisfy any how. So, the
analyst may not enter those into analysis since each
opportunity in the analysis satisfies those objectives,

There will also be such objectives like '"type/guzality
of the businessg", etc¢c., upon which the analyst may Thave
no decigion; therefore, they won't have any weight . Thus,
these objective criterion must alsc be excluded from the

analysis, _ : .
There remain those objectives whose weihts have
some ranges from minimum to maximum, Some of those

objectives are gualitative, others are quantitative in
character,
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Cpportunities must be evaluated in accordance with
each one of the objectives and their total weights should
be obtained. Qualitative evalu iion ig rather easier and
cne can have quicker decisign than would be the case for
quantitative evaluntion whicl?requires some further analysis,

e i it e L Bl T e i T v = g mrre =M sy pebtm S A e

a- In crder to svaluate the growth potential of an opportunity

under a state of eunvironment which we assume will
prevail in the future as long as our business stayg zalive,
we musgt relate the characteristics of the state to the
characteristics of the opportunity, Clear answers to such
guestions as follows will help determining the growth
poteatial of the opportunity:

1. On which customer group does the product of the
opportunity belong?

2. What is the population-increase trend of this customer

group?

8. What is the customer potential at the present?

. What will be ths potential in the future under ths state
‘of environment belizved to occur in the futur: ‘

congidering the present and ‘uture competition?

5, What are the probable changes in t‘.mrstate that may

affeet the busginess-?

6., What are the probable changes ia the business itself

with respect to the factors of ~firm to be used for this

businesgs?

Then, the decision maker can estimate 2 growtk curve
for the opportunity with respect to size of the buasinsss
which can be mesasured in termes of amount and diversi ies
of products expected to be sold in» the market,

[1-%

b- To estimate the long<term return of the opportunitiss, on
the - bsagis of the growth potential, one must estimate
what the price and cost of the product will be, Price

can be estimatad by Yooking at the prevailing prices in the
present market and their trends in the past, Cost can be
estimated by looking -at the prevailing compstit rs in the
present market, _

However, those estimates will likaly be rough ones
whose accuracy depends upon the data we obtain from thoss
gources and reliability of our judgment, Then , gross profit
margins can be calculated by relating the cost to the; price,
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¢~ Jurther, the uniformity pattera of returns is to be

i ¢8timated by considering the comnstruction period of the
pusiness, cukttomer awareness of the product, initial capital
cozt, environmental and seasonal affects, etc. Then, the
anelyst can assign gross profit margins to the product for
each period throughout the life of the business. Cfcours,

28 the "retura" objective suggests, the average of those
marging must be satisfactory.

d- Evaluating the opportunity in accordance with the control
of the business resquires the following considerations:

- Desires of the owners

- Capital source of the business

- Size and growth potential of the business
- Knowledge of the business

#irst,it is a matter of peronal satisfaction. Second, if
the total capital is going to bs obtzirad through iaternal
sources, the entrepweneur may want ths entire contrel to
be uader his authority. However, thirdly, size of ius
buciness alsc affsets this decision, Beyond . ceritaiu sivz
control k., one or a few persons is nct pogsible., Sc , t
minimum sgize required by the opportunity affects the
satisfaction of the control objsctive. Tuture growth
potential may imply a change in the gian ¢7 control tso,
Tourthkly, the greater the knowledpe of business the mxrs
coantrol by one person can be possible,

With respect to the above considerations, the
sntrepreneur evaluates the oppertunity under the assumed
states of environment, The best oppcrtuaity ig the ons
which satigfies most hLis'"control' cbiective,

2- Objective z2bout capital amount is affecied by ths
minimum capital requirement of the business. Thse
capital amount may be .too much or just snousgh for the
opportunity. If it ig too much, theu more thaan one sirz of
that opportinity cah be established. I7 it is just snough,
then the probability that the requirerment will exceed the

total capital amount and the extent of excess must bs
determined. Tpon those considerations one may bage s
evalutaion. of the opportunities, ~

f- If the entr'epfeneur has an objective a3 to the type and
quality of the husiness, then he har already selscted Nias
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husiness, . -In this cage there is no nzed fer opportunity
evaluation,
g- Under the assumed state of eaviroament aud future
expected market conditioas the entrepreuneur must
esfimate the probability of not satisfying his other
objectives and losing the business., Actmnally, the risk of
the businss is ( 1 - probability o¢f sz'isfying other object-
ives). 8o, having assigned weights for prcbabilities for
satisfying his other ojectives the entrepreneur can find
the probability of risk of not satisfying his 'maximum risk™"
objective, .
h- If he has aimead at utilizing a particular resource like
techrology, labor, raw material, enzsrgy or real estiate ,
he must then look for the degrees of satisfaction of this
ob!ective by the opportunity under the assumed statz of
environment., Ef"iciercy , productivity and profitability
of the resource can be measures to determine the efficicency
of the opportunity with respect to the "rescurce" objsective.

i- Through those kinds of evaluation the entrepreneur ca:x
determine the weights for opportunities pertaining to eac:
objective, Then the total weight represents the total
gsatisfaction of the objectives., By these numbers, the
entrepreneur can compare the oppovtunitiss under each
gtate of environment and .chocse ths onz under each sitats
which hag the highest weight,

So, the remsining picture is that there is ons best
opportunity under each state of envirormmt, Before endiag
the second step in opportunity selsction , it must be
remembered that, if there are other ebjectives not
meationed here, they must also be considered in the analysis

I11- _The third step in opportunity seclection .*s fto
select the best one among the three opportunities
each one of which falls under differeat states of envircument
Ve should select them again by screening thrcugh our busi-
ness objecti ves. . But this time it is wise to compare them
guantitatively sizice all have satisfied our qualitative
objectives succeasfully., So, we may exelude such objectives
a3z "growth potentisl", "uniformity pattera of returns",
"eontrol of the busginsss!", and '"capitel amount" frem the
analysis., There remain two important objectives: (1) return
2y risk. First ,. we shomld calculatz the total expected
present values of return of each opporturnity uader the
pertinent states of environment. Then we should apply our
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risk factor on those returns to come to a decision ou the
selection of the best alternative. Since risk is a sualitative
measure and . has different personal preferences, thare are
various decision criterig employed which will be discussed
later in this chapter,

&- In calculating the total expected present values of
returns, the following considerations and actions must
be taken:

!, Ter comparison purposes, lives of the opportunities
must be brought to the same base, |
2. An interest rate for eac™ state of environment must
be selected to include the rezl opportunity cost of money
in the calculation,
3. All costs of the opportunity (cost of construction, cog¢
of operation, cost of expansion) must be estimatzd
through the base period. ‘
4. Unit cost and unit price of the product must be estimated
5. All returns through the base period must be estimzated
econgidering the size 8and market share of the business., .
6. Probabilities should be assigned wherecever possibls,
7. Csh flow diagrams of the opportunities should be drown,
8. Total expected presen returng should be found,

9. Above statad eight procedures musgt be applied for cech
one of the threse states of euvironment, That ig, for
instance, although Op is assumed to fall uader prospearity,

it: is probable that if we choose Op for our business,
depressgion or stability may occur. Bekaring this possibility
in mind we must calculate the return th rough sbove givan
eight procedures for the opportunity Op under deprssgsica
and stability too. :

10. Probability that each state of environment will occur
in the future during the base period, ig estimated.

I1f our forecast indicates that for example both prosperity

and depression will occur in the future during the base

. period, then this mixed state of environment should be

taken as the fourth state of environment and put in the

analysis. Howeaver, we assumed anly tiree gtates in our

analysis for simplicity purposes.

o T et P i SR i e S it T g —

the decision matrix (tablell) by putting the figuree
that we have so far cbtained.
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TABLE I

L __‘OPPORTUNITY MATRIX
< e e - —

AP
\'\ States of Fuvironment
. Frogperity] Depression| Stability ~
Buginess v o -
- | ! | lIntangible
Objectives i Cp Cd Os
i Resources
i \ |
_! 1
?‘_ . I q
/

_/// Tangible Resources | \

Op : Business copportunities in prosperity

0d " n" in depression
Cs : " : " in stability

p! d! 3:71;2,3‘,.-.'...,-1'1

FPIGTRE 2

ry

STATES OF EMNVIECNMENT AND RELATIONSHIPS OF OPPOFTUINTIE

Environment
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- In the followin - matrix, opportunities arz now our
silrategies, prosperity, depregsion and stability are agaia
thel states of environment, The figures in ths sguarss are
the total expected present resturns of sach strategy under
each state of environment. Under the row of states of
envir‘onm_ent we have their reghective probabilities whice™
add up to unity, Return figures arein thcusands. It is gesu
that one of them hasg minus siga, iundicating that thers is
loss undsr the respsetive condition,

TlHere are many decision criteric to include th2 vigk
facior in the analygis aecording teo pessimistic, optimistic,
rationalistic , regret, and etc., thin%ing. T oce are u:ad
in decision making under wuncertain‘y, Wald's critarica,
Hurwicz's criterion, Hurwicz ¢ criterion, ratiomnality
criterion and Savage's criterion , respectively , will be
used in our example given in decisicdh matrix I, Howaver-,
before starting to discuss those criteria, we must dcvalen
the decision matrix II, To find it we multiply the »nrobabil-
ities of the states of environment with t:s corregsponding
figures in their columns in decisicn matrix I, Ths cobtaizen
figures, then are the wzithted figures which arz scing to.
be used in our further analyses, In the following , %2
dacision eriteric are discussed .sgeperately upon the data
on decigion matrix I1I,

TARLE I3

DECISION MATRIX 1
(In_ thousauds }; Prosperity Depressgion Stability .
Probabilities .45 = _ .20 .85 3}
Strategiss ___ oo
__Op . _ 8000 __ _-500 2000
o _.od__ _ __.  500_ _ _ 4000 ' 600
| _ .. O8_ . __..._ 2800 0 2 E00

DECISION MATEIX 1II

s T mm mm o wm me o MR A RN e M S Em SR e e e TP mm s ok mm HE mm e = mm e M kR e e e s RN me MR B mm e mm e MR mer e e A e

trategies . . e e - ) Valus |
_.% . ... _220_ _ _ _- 1060 _ 700 _ _  28EQ
od ..., 815 .. 800 210 1885

[P -4 SRS )

Os T 128 : 0 875 ' 2000

. > o o g WA W i A e m sk e M P MR W R W S A SR i e S e e e M WS W M S iy e e e WR me e e L M W s we AR ke AR e e ew
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DECISION CRITERIA

in this criterion, the worst outcoms for 2ach strategy
is conaiderzd., Thues best of those outcomes indicates the
opportunity to be sel:icted. In our. example, the procedur:
is as folliows: '

_.Strategy _ _.Horst outcome
Op | -100
o4 210
Os 0

Since 210 20% -100 , the oppertuanity Cd must be selected,
In this way, the analyst maximires thz minimum outcoms,
T 2 total expected value of th. opportunity is 1 685
thousand TI1,

flis character is guch that he is more coneerned
asbout tie minimum outecome of the business rather thaa the
meiimum. Thu utility of mouey is larger tian the effect
~f risk, He is not courageous encugh toc bear more risky
opportunities, At worst he will gain a2s minimum as TI,
210 thousand which is the biggest among the three minimuin
outcomes,
II- Hurwicz's Criterion ( Optimistic approach),

In this critericn, the analyst will look for the maximum
soutcomes of sach strategy and sslect the maximum, BSg, he

will maximize the maximum. In our exemple the proecedurs
will be like this: ‘

__Strategies_ _ .__ _Maximum Outcomes
Op 2 2850
0d 675
Os L 1753

Tnder this endition, he will select the opportunity Op sinca
2 25071 125 * 678
Hurwics's criterion is used by tloss who are
optimistic and courageous enouzn to bear probable risks,
The total expected value of the opportunity Op is TL.
2 850 thousand . If he accepts Op, then the worst oucomse
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will e T, 100 thousasn ioss. However, be is more concar-
uwed about the highest raturn instead of the lowesat retura,
Jtility of money is smaller than the utility of risk. So, he
will accept the opportunity Op for its risk is the Ir rgest
and therefore the outcome is ths largest too.

ITI- Hurwics s« Critesrion

Ecth pessimiatic and optim: :tic approsches discussgad
in the first and second criteria are co bined by assirniae
welghte to pesgivism and optimi-sm. L2t us say that the
2ntrepreaeur likes tec have 50% pessimism and 40% optimism
in the analysis. Then, the calculation is made through the
following presentation:

Btrategies] Pessimism| Worst , Total |{Optim,Best | Total] > |
Gutcome Qut, Criti.

| o R e R il itk hie ke }--—Q--—}-—---dr ————— ——---i?-«
Op . 60 -100 -60 .40 |2250(5°n | 840

0d . 60 210] 128 .40 800{ 320 446,

Os. ' . 60 0 ¢ ! .40 1125( 450 450§

e e e e e e e e m T ——————— J R o= am o - e = A m e = am - e}

If we look at the last column, 840 is ths largest out¢oms
(840 4507 448) , Thus the strategy Cp must be sel ectad,
The result changes according to the waishtsg givea to
pessimism and optimis:» . The more weight is given to -
pessimis:in the closer we are to Wald's criterion. ‘

iV- Bationality Criterion

Th3 entrspreneur is more rational in 2is decision and
selacts the opportunity whose total sxpectad value is the
higheat. So, in our example, the cafz is like tuisg: :

___8%rategies ' Total xzs2ted value
Op 2 850
od 1 685
Os _ 2 000

Since 2 850 » 2000 >1 885 , the analyst will select the
npportunity Op.

V- Savage's Criterion (Criterion of ref~et)

Here ,iwe consider the regret that we feel in cass
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tr.r:.err; W bave not “elected the best strategy accord-&g to th

tate of envircnment that occured, The regre. can be
maa.surad by subtracting each cell value ‘rom the nighest
e ° iz that column, 8¢, ths sxample will be like this:
jirategy _ Prospsrity Depression  Stability Mawzimum rerr.}
Op ' 0 900 175 500
0d 157§ t] _ €65 1578
O0s - 1123 800 0 , 1125

pi.ce the minimum regret among ths maxzirmum regrets is
PO { 900 £ 1125 < 15 75 ) , then the opportunity Op is
belected,

BEELECTION CF THE BUSINESS

If wa look at the resulis of the five decision matriiag,
the following table will show the sumriary: '

Criterfon =~ = Best opportunity = Total sxpscted 7
v ald's : Od 162E
Hurwiez Op 2850
Turwicz - -Op : _ 2850
ationality | ~ Op |

avage Op 2850

Tow, we should compare the minimum rsturn requiremsnt
T our business obiective with the result of the dscisicn
briterion that we have applied, If we applied Vald's critevionf
L then TI. 1 685 thecusand must be above our minimum
pbjective requirement, If we look at ths weightad tabls ¢f l
pbjzsctives, thaere we find that our mizimuw cbhjectivs

~souirements for returns is TI, 1 £00 thousand which ig
ower than Tl. 1 £85 thousand , 8o, w2z accept that ocpportunity
"or new busgiuegs. If th:e amount of the return obisctive

vere bigger than Tl, 1 685 thousand , z2iher we sheuld zasceczpt
Lo apply anot.—:er criterion or give up making new bugsiness,

koucLusion

The purpose of this chapter was to find the best
business opportunity . To accomplis™ this purpose, first

e analyged the factors of business whici would znabls us
¢ evaluate the opportunities. Thsn we compared the -
nportunities by using some decision criteria and selscted

‘ﬁe best one for the new business. In the next chaptar ,ti"»
arpretation of tha naw business is mads,
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- Fecaibility analysis im cvrreui suvootine invoives the
retivities whiek will help finding and formulating the relevau:

inie and facts shout the selected busincss for Z.L_:-::%f:mrx:;.
planning and the use of creditors -nd invesicre., However,
hecreticaliy, the feasibility studwy should ziso cover the
pusiucss delection zetivities., The purpose of sepsrating this

phepter from the previous ome is tc make it comparable to th-
retiial business practice,

As « result of business selection, the c¢nirepreneur has
kekirowledged the type of the business, The produet and
feckrology are known, However, the production volume, the
procitications of the technology, the size and icsetion of the
pueitiess, the tcial amount of capital required for investment,
he finanelrg snd organization sides of the vaterprise selection
broblom are not yet clearly defined and formulaied. These
[tnciions are covered by the feasibility conelysis of the busineds.

As 2 result of feasibility anzlysis , a feasibility report
s prorared suinmarizing the above mentioned findings. The
Jnusmessman needs the feasibility repori for either hie furths
s in forecast, decision and planning for enterpriseoperation.-j
n the coming years, or creditors' konowledge to evaiuate his
cw business, investors' informsation to be prepsred for the
vmount of the necessary capital, and tc have the authorization
b om the official bodies for the establishment of the business.

A feasibility analysis normally involves the foliowing .
#reas (115)

1. Zcrerzl definition and description of the problems
. Mgzrket purve”

., Project engineering

. Gfze cf the project

. iocation of the project

., Caleulatior of the capital required for invesiment
., Budget of the projeet

Tinancing of the proiect

. Orgaﬂizationai activitices

0.Feasibility report

. g 12
-

We shélf«. not discuss ‘thoge problems in detail ix the
fhcsis. The reader may refer to other sourcea(lis) to learn
%ow a fecagibility analysis is carried. However, after describin

"

624
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the contents of those ten problem areas , we shall sﬂp thel
| routine parts, and focus on the most important and interestippg
problems through the remaining chapters.

A8 a result of the feasibility analysis a fezsibility
rzport is prepared, Its contens cover the feasibility analyses
a5 discussed below (115)* '

1. Summary of the Project

The following dats summarize the key fasts whieh
specify the business: ‘

b

P/S to be produced
Capacity to be built
Total demand volume
Location select ed
Volume o0f investment
Income-expense budget
Unit cost

Break-even point
"Profitability

Social evaluation multipliers
Financial sources

e = =

il N NN R ™

The creditors and investors. evaluste the new bueincsp
by interpreting the data given in the feasibility report, Aftet
this the amount of capital is actually known. The last job
of the entrepreneur ig the application of the feasibility
‘analysis project. In the following pages we discuss the
mentioned problems,

2, Market Survey _

It is the process of estimating the price and demand
projections fo the P/S of the firm throughout the years, It
covers the following points:

‘1) General presentation .

+, General information .

b. Consumption areas for the P/S

2, Statistical information about production~consumptia,
ex¥port/import, national and personal incomes, and
~ ‘population movements.

¢, Types and characteristics of the customers

e. Geographical dispersion of the market, competitors,

methods of marketing (costs and prices, present supply
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aonries, compotiilve P/SY
1 Econcuuie policy in the country
Z. Probable political and social changea

2} Total , current, actual and expected demand determination

3} Marketing of the P/8S (sales organization, distribution
charnels, transportation problems, method of P/S
presentation, probable need for sales promot!on. require-
ments for technical servlce)

4) Effect of the economiec policy on the market (price
determination} '

§) Demand projection s

3. Project Engineering

It is the mheduling and accomplishment of the technical
problems related to construction and produection, continuing
urtii the assembly of the factory, Ite problems are as fonowée

X} Preliminary reaearch tests, psatents
2) Explanation of the pfoduction processes

3) General description of the congtruction and production
equipment .
4) Buildings and their distribution in the project area

5) Positioning of the factory
6) Productivities of the physical sources

7) Activity program (final researches, transition phases, - :
assembly)

a. Determination of the problems at the stage of establishmerft
and fin ding solutions for these problems, #

b. Scheduling the investments which will be base for financia
study on the projeoct.

¢c. Preparing an initial plan for the activities in the teating
period.

4, Size of the Projeet

The size problem :involves the determination of the
volume of -seles and volume of production and arrangement of
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the faotiite
taken:

1) Market volume

2} Demend

3} Geographic seperation of the market

4) Blze versus the technology and investment
5) 8ize vexrsus locstion

6} Bize versus finence

rocowvdingly., The following considerations are

- Howover, in practice, feasibility analysis of size
selectionr problem i3 made not much scientifically. The chapt
on size selection (chapter V) is hoped to widen the knowledgd
of the reader, There, he will read the theory behind this
probiem and then be confronted with some models applicable
te practical situations,

65, Location of the Project

It involves the location consgiderations to find the best
place for the factory so far as marketing, matekial, shipmen
, -abor, etc.,, are concerned. The following points are
mentioned in the report

1) Locezation

2) Distributinn

3) Miaimum cost of shipment

4) BSources as to:

a, Raw material

b. Labor force

¢. Fuel oil

d. Energy

e, Water :

5) Housing, health, education,living conditions, climate, etec,

Usually, location i8 assumed givéu or discussed shortly
without sclentific elaburation in feasibility reports. However,
it needs due consideration as widely digscussed in chapter VI,

Calculation of the amount of Investment

8.

It ig the process of reviewing the investment areas and
determi’nihg the amounts of physical investments and working
capltal needed to finance the investment requirements of the
project. It includes the following considerations :

1) Fix'ed asgsets (their composition and volume‘)'

Ry
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r. Expenditures for preiiminery Jmvosiieniicus and project

vy daniliviog

b. Mschinery and cquipment, buildiag
wné installaticns
¢, Zet-up zopts, patents

d, Leud and antuiral regourcen

[
b}
o1
i3
[
«
o
erhn

B, Eugizeoringe and sdmianistreiive o2zpengas

"o Zapoenses fu the testing period .

g. Erpessesg in the congtruction poried .
4, Facilliics for preperaticnm

i. Miscellaneous expenditures
2y Working caplital

4y External amnd internal capital compositicm of the iovestment
5 Ionvegiment program

1. Expenss Budget of the Project

Au aanual budget is prepared to cover the oxpenditures

othey t.a2n investments, Such {tems as foilows fall in the
budygots

a) Ia.w rmmaterial

b} Energy and fueﬁ oll

-} ZLebor force

} Tax, insuraunce, rent

d
e} Beiling expenses
£t Depreciglion

} Cousumpiion of matural regourccs
kY Iaterest

1y Sundry expsnditures

8, Finznce of the Projeét

it covers the procegs of detormining the times of
noquieition of funds, the sources of finaisce, schemes for
aources and consumpticn are.: , aad fimancial ratio . Thus,
the Tolicwing cousidorations- are to be taken:

y Acguisition times of capital shares

Fuy

2) Sources of finance
g, Fized asgcts
L. Working capital

L
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¢. Credits {(sources, oblig"a'"'tions, types, terms of payment,
interest rates, calculation of interest, guarantees)

3) Local and foreign investment
4) Flow of funds statemenf (sources and uses)
5) Financial ratioo

9, Organization of the Project

It covers the activities related to legal formalities,
ordering of the machinery and equipment, contracts for
building the plant facilities and eny loyment of the personnel]
The following considerations are to be made dear in the repo

1) Legal status of the business and the justification

2) Legal, patent, licence, problems of the project

3) Structure of the organization and the justification

4) Ordering the machinery and equipment

5) Making contracts for the construction of the plant

6) Recruitment, selection and tralaning problems of the
technical and administrative personnel

7) Other

1o, Copclusion of the report

Final remarks about the project and its outside effects
in the community and in the development of the country, are
mentioned, The procedure in the preperation of the report,
sources of information and methods of collection and analysiE
of information are explained,.

FIRM (PROJECT) EVALUATION

In relation to the feasibility report, the creditors
will uge the following financial analyses for project

evaluation purposes in order to decide properly on the amoupt

and terms of loan td be granted to the businessman for
his establishment of the ne¥ business.

a- Break-aven analysis
b- Cagh fiow estimates
c- Flow of funds statement
d~ Performance statement

aF

= TRCO WEnT

e~ 1 _
Tt rattve—tHiqueidity—levoragoy—sto,)
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Nith the help of those documents , the c.editors imay

determine the following tests or criteria tc eveluate the firu}

Tests for evaluating the project:

1. Profitability

a. Sotio~economie

b. Private .

Produciivity

Net return

Share in industrial development of the couuntry
Vuinerability to environmental changes
Balance of payments and effects
Infiuence on the community development
Competitive ability and experiencs
Capital turnover

L3

© 0O =TI U WY
-

As we can visualize, the tests are made in two respectqd:

1- Social evaluation
2- Business evaluation

Weights given tc tlhose factors change eccording to the aims
and requirements of the creditors. For example, government
and State Planning Organization will look for the socizl side
of the evaluation more than the private creditor does, That
ig why, there i8 not a formal procedure to evaluate the
projects in practice because of the changes in aims and
characteristics of the creditors and official institutions.
Bowever, the above mentioned tests are commonly used.

The creditor will evaluate and wel_ ) the result of zach
test according to his understanding and preference and find
the total weight of the project as =z base for his decision on
the amount and terms of his financial assistance to the
applicant, The financial power and policy of the creditor,
and the conditions of the environment at the present and futuij
| will also influence the creditor's decision om the amount,
terms and obligations of the capital loan,

PROJECT APPLICATION

. Upon the decisivu of the creditors,the businesgsman
will find out how much of and in what terms his total
financial requirements has been met through external sources

e
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The totel rozuirement can then be completely satisfied, pay
sotlalled, or rujccted. If his requirements are completely
gatisfied in ftavorable conditions, then that would mean that,
he has selected an opportunity also satisfactory for the
creditors, that his feasibility report an’ answers to credf
ors are accepted, and most important of all that he is
trusted by the creditors. He can then immediately undertake
his invesiment program and carry out the relevan activities
via hisg activity programm. '

If his project is partly financed throughk the loans of
creditors, he will apply some of the following strategies to
get the rest of the capital:

. Modily the project

+» Give up the project

. Look for other creditars

. Borrow at 2 high cost

. Reduce the size of the project.

ok W D

FLOW CHART OF ENTERPRISE SELECTION ACTIONS

¢

———y

i .Develop a new business idea

]'_ Develop the business goal |

e wn s

LD-evelop the business objectives '

‘ — L.
| Maintein conformity among the objectives ,

} ‘ ; -

[ Forecast the Welgh them according to| [Determine the types, classes, |
probabilistic their it.portances and qualities and amounts of the
c™nditions of determine thefr available and expected
the states of boundaries regources
environment N k

Determine their interactions and

| Relate them to each other,
)’ . interdependencies
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| Datemine the bussness opportﬁmiﬁes and relate envircnment, objectives and

eggotrees

e Are i -

//‘Eﬁere oggortmiw:“m
No

— whoge F/8! are yet me e

'*\ knownt, therefore need '
to be deteIV .

Yes

——

Seleet the best B/5 that each opportunity can produce with respect to the |
objectives, Determine alsc the  ype of technology to produce the P/S,

o

~"Wel W the opporturities I accordance WiIth the welgra  objectives and

find their total utility values yor

. '/‘Do\ —

~Fhey excesd

" the boundaries of Yes
\\ objectives// -
\‘2 '
’ No _ ] Abondone those opportunities
- .

3

Evaluate the opportunities accordin.g to the quantitative requirements of the
chjectives . Find their net total present values,

|

Choose the best opportunity for each state of envircnment which satisfies
most the quaniitative objectives,

~1EveElop & decision mAtrIX woere use the Belected opportuniues as

strategies and the states of environment as states of natur

1

Determine the probability of occuwsnce of each state of envirconment

<
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Cmculate the net nreoent total w.iues a’ the se};ected opportlmiﬁes unde !
each one of ihe states of environmenst
S
!

Find the totzl net emeMremnt veiten of the opporivnitles for each
;tata of environment

—

et st

' Use a decision eriterion o choose the Best cpportunity among the strategies l

| Declde to maks ‘he business of the best opportanity selected |

 “Determine the yet imknown. or roughly known factors of firm and go to
_their gelection process throurh feasibility analyses

ClaSsify the datz and prepare  *he femsibility report

T
Submit the report to the creditors, investors and official institutions and
demand the total capital needed snd permission necessary to establish

and operate the business _ :

r

- you get N
tal ? . No
None at all % \i'afi/—
Gi~2 up the project Yes Determine your strategy and

apply to get the rest of the
capital from other sources

or reduce the size of the
project, modify or abondon it.

Prepare an investment program to schedule the times, types and
amoun:ts of investments -

| Prepare an activity programm and apply to get the firm ready st right time,

t
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. By feasiLility arelrsis we eﬁm.,.". at firding the ank L
facts and formvlatirg the vol.wid daw f the ge o d
business. At the end we preparnd cmn Semethiily report for

our use and infermation of the crcd’torﬂ and invesiors to
obtain the external and internal capital needed, Then we
submitted the report to the concernsd p.».iss,and if
necessgary , to official bodieg too,

2, Financial bodies to whom the report was given, =valusicua
the project in the report and hed their decisicus o wheths
and how much to finance the pr¢ :sed firm,

3. According to their reactions and degree of satisfaction
of our financial requirements we developed a strategy
to make out the financing of the busineas.

4, If we have obtained a sgatisfactory amount of capital,
then we decided to go on establigshing the selscted business.

5, We prepared a final inve 'ment program te schedule the
times, t7r2s8 and amounts of invegtments,

6, Prepared an activity programm to carry out the necessgaij
works and formalities in time soc *that the firm will be
ready in accordance with the program schedule.

7. Finally we drew the ﬂow chart of enterprise seiection
actions to summarize the precediuy decisioas.

The rest of the thesis covers individual subjects as
have been occassionally referred to ir this aud the previousm
shapters, They are the subjects covering the selectiion
processes of factors of firm &c nccessary for enterprise
selection and feasibility report preperttion. The reader mszy

¥

refer to the detailed outlines of those chapters *¥ the

beginning of the thesis to acknowledge what topics of inter=q:

they cover..

BIBLIOGRAPHY
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This chapter discusses P/S (product/service) selection
from two dimensions: ¢ ) Splesdion of existing P/S. (2) Seleetion
of new P/S. For selectiig the present P/8, industrial research
approach is uged. For selecting the new P/§ : (1) P/S policy is
formulat }{3’_;_,13/3 ré?fi‘?{ a‘cf*,:;xqity‘ﬂwrried. {3) Organiza-

tion for Govs2lopment {8 5ot upr -

STRATEGIES FOR MAKING NEW BUSINESS

It is clear on chart 1Y, that there are three possible
ways of action from - product/service (P/8) point of view.
to come to a decision, Whatever our initia] position is, we
follow either :

l. The path of already existing products, or,

2. The path of hon-existing products
The products that are not yet developed or diversified require
research and development activities to come into being. On
tho other hand , we make industrial researeh on prevaliling
commodities in the market if we want to choose the most
advantageous one for our new business. Then comes the P/8
selection and implementation.

INDUSTRIAL RESEARCEH
It implies the analysis in the industry inarket.

First step: Differenticite the industries.
_ Indus.tries are mainly divided into two groups
with respect to uses of goods: :
' 1, Producer goods industries

2. Consumer goods industries \
Generally , producer goods industries are more capital
intenmsive, require larger plants, more subject to econemies
of scale, but have moderate Erowth pattern in comparison
with consumer goods industries. The more &8 product is basie
the less risky it is, It gives less roturns but its
certainty of profit is high. The demand for that kind of pro e.i
duct is the aggregate of the demands for the later goods that
depend on its production.

Second step: Divide those industries further into sectors,
They may follow the below pattern:(9) : a

1. Mining
2. Manufacturing
3, Construction
‘"4, Energy
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Produci{/Servics Strategies For Making New

Attempting:c ¢o |

establish a business
for - the first time
by introducing completely different
products which: ore by introducing
N\ new products which:

Adding to
the exiwiing
business a

Business

Expanding the
existing business
by divergifyin
and improving
the existing
products

\
élready /
] exist in

A\ the market

Iindustrial
research

P/8 Research
and Development

ﬁ"o not exist
in the market

AP
P/S8
decision

Implelbentation

Transportation
6. Communication
7. Tourism

-8, Other services

5.

Third Step: Those sectors are also divided into branches.

Each branch is a particular field of industry. The:
most voluminous sector is the manufacturing sector which may
be divided into 30-50 branches, according to the basic raw
material used. The products peculiar to each branch show
similar characteristics in: s
1. Production processes

2. Use of output




%7

-

THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, {STANBUL PAGH

ol make grovps to be analyuod o:oiaoy 1o sowcacok.
Fourth Step: Cost structure ot hranchuos,

Entevpsis o 2v2 Auided !
to thelr cost gtructure:

- Tapital goode-Jupendent
. Labor -degeundeont
. Material-dependent

L s

First category of enterprises requires huge iuvestment and
long periods tc generate profit whereas, istci-jutensive
enterprises require great labor, less favesimcont but more
working capitai. Material-intensive waterprizes zre in bcot-

ween, Also, there are two mores peinie to e considered c¢if.fr

than labor, material and capital, whick ar= trmspor ation
costs iInvolved in the purchasing of materizaiz and sz2lesg of
finished goods, and growth potential ¢f each braanch in the
iong-run, :

A ceapital good-dependent compauny is defined as the cunc
whose cosgt of sales consists 5¢% or more cf capital goods,
And the same . c:finition appiies vz  2tively fcr materiai-
intengive and labor 4ntensive eiterprises., Coatict labor,

material, capitail and transportatlon for branches can be fouif

out from official or private pericdicalg or reporis.

Growth potential and pattern of zrowith can likewige bs
detected through statistical surveys of branches., As a rcen.
of this kind of preliminary analysis, wz ¢ome tc a declsgign
poiant, where, by comparing the capital-iabor-meierial-trans-

sortation requirements with what we piam tc¢ have in hand =z

funds and in the light of respective government regulations

and poliecies it may become easy fo us to give up some of tL
branches but retain more promising ones subje ¢ 0o our mors
detailed studies.

Fifth Sten: Commodities of each branck are tebulated, They
“fall in efther ome of the foliowiung:

. They .are locally produced

They are importud

They are both loeelly produced and imported

Certain parts of them are locally produced and certain
parts imported. The marketing of those commodities will

[F-N T e B
- .

be mainly Mer 1) perféct otr (2 tmperfect compeiition.
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As we go from (!) to (4} risk and profitability will increesse.
Moreover, if the item ig wot imyposind, “hat may mean that the

competition in the markeot is nigh and the demsxnd and supoly
curves for those items aro maet arcund optimum price level
in the long-run, Thke iiems alrezdy being imporied show good
opporiunities for new businesses within the couniry.

Sixth step: Demand Determination.
There are four major methods to eatimate the
demands for commodities{8) :
l. Using demand aiasticitiea
2. Analyming size ard composition of conslimer groups
{Demographic analysis}
3, Adoptin:g minimum consumption standards for esséen-
{ial consumer goods.
4. Projection of future demsands through use of past
trends.

_A_q_é__ordin_g to the nature of the commodity, one or a composite
,0f those methods are applied to determine the demaunds in
quaniitative terms ., The total demand fcrmula for each good
is a8 follows:
D: C-G+I+«Ee X

Where, D : The total demand for the gcod
C: Private consumption
G: Government consumption
I: Investment
E: Export
X: Intermediate demand

In order te find the ameunt of D the quantities pertain-
ing to each element of the right~hand side of the formula
should be multiplied by the respective equilibsium prices
that prevail in the mar ¥et.

Seventh step: Supply determination
" Again, it is in thres parts;
1. Determining the aggregate quantities supplied by
existing firms plus impor4s
2, Finding out the prices
3. Finding the amount of supply for each product by
multiplying the quantities by respective prices

Supply : Imports~ Local production +8tocks

The higher the supply the higher the competition and the
lower the business opportunities in the market,
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Eight Step: Demand/Supply (D/8) Ratie
D/S ratie will give us proportions with respect
to long~term average demends and supplies.
D/8 >1 1indicates business opportunity
t 1 indicates equilibrium in the market
€1 indicateshighcompetition and high risk if we
would enter the market in that P/S fleld. 1f we
don't want to take risk,we eliminate all those commodities
from our analysis which show a D/S relation equal to or less
than one. There remain those products whose D/S>1 .

Nineth step: To select the best of thoee promising alternative
p/s's , the criterion of return on capital is a
good measure. The highest ratio gives the most advantageous
one, but which should also be analysed with respect to riak.
This ratio is simply : ‘

Return on capital .-.{ Qutpat - Material - Maintenance - Depr'n
_ - Labor) / Capital
or; | Profit / Investment ()

Optimums of those ratios for each branch of sectors have
been caloculated by some institutions. If we can also obtain ::
the actual ratios , we compare the actuals with standards,
and then, we find , as well, which industries are hehind the
efficiency target. The resuit telln: us about the productive
efficiency that we should attain for success should we enter
the market, The actually inefficient branches in t he industry
are the ones for development and improvement, and have good
opportunities., We may mention some of them for Turkey:(l):

1. Opportunitles in the Fish Canning and Processing Industry

2. " % Chemical "
3. o # # 0Oil Burner ‘ "
4. " : " ® Refractories "
5. " ' v n Citrus-fruit Processing "
6. " " # Pump 4 "
7. " " " Fertilisek oon
8. " " " Intermal Combustion Enging "
9. " - * ® Rayon »
1o, " " " Hand tool -on

Up to now we analysed the industrial researeh activitigs
step by step, which were related to the already existing
commodities in the market. Now we turn to new P/S8 analye‘-
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NEW P/S POLICIES AND DECISIQIS

Marketing function of an existing company with respect
to customer deman stimulation falls into four major dimen~
.8long;

1. P/S policies and decisions

2. Promotional policies and decisions
3. Priecing policies and decisions

4, Place considerations

Since it is directl related to this chapter, here, we
chall concern ourselves only with P/S policies and decisiosn
P/S policy is formulated to hep systematically and effectiv
carrying out the fonctions of P/S development which are:

a. P/8S innovation
b. P/8 modification

P/S policies serve as guldes in deciding what kinds
of P/S or P/S lines a firm must sell so as to enable the
management for effectively stimulating an optimum amount ofh
P/S in the market,

If the internal conditions of the company can be
equalized to the external conditions in the market, then
optimality in product policies and product competition in the|
maerket ar obtained . But since many variables cannot be
measured quantitatively, such an optimality perhaps can
never be achieved, However, the firm should seek to achieveg
that target. There are two possible drtategles for it:

1. Keep the P/8 congtant and modify the resources to equal-
ize the internal economies to external economies, This
can be achieved by better engineering and marketing methodq.

2, Keep the resources constant and diversify or modify the
P/S or P/S line to better capitalize on the existimg
resources. This can be achieved by P/s development thich
we have categorised before as (1) P/S innovation and (2)
P/S modification. P/S policy is reclated to these functions
and it formulates the ways to be followed in order to
achieve the ends of these functions,
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P/8 innovation function requires research and developmen:
(R-D) activity which will be discussed later on. P/S
modification function first requires the identification of the
attributes of the present P/S subjact to modification.

P/E ATTRIBUTES

There_is aninfinite number of P/8 attributes . The major
ones affeeting P/S competition are as follows(i08) :

1. Product diversification
2. Patentability

3. Quality

4. Style

8. Color

6. Size

7. Packaging

8, Branding

' P/8 diversification implies P/S line which 18 a composite
of P/8's having different attributes: If the management
has a P/S line , then it will try to achieve an optimum
composaition, Several OR models such as dynamiec program -
ming, decision tree, can be applied to determine the optimum
P/8 line composition which will allow for minimum cost,
maximum profit or optimum market segmentation.

Some of those P/8 attributes can be modified to make

the P/S a new P/8 . Tye ones which can make it new, require-
full attention, for they will be the variables affecting

P/S competition in the market. In the following section
those attributes are further divided into more specific
characteristics but in a different set-up so that it can be
possible for the decision maker to deteet correctly the
attributes which will be thedeterminants of marketing

success of the P/S.
NEW P/8

The new P/S may be new to the company, to the country
r to the world. It may be entirely new, or new in some of
ts attributes, There are . mainly 14 attributes for s P/S

hat can make it new(93) :

- Six of them are positive in favor of P/8

n price

~—f—GTEeEtler conveniance

” NAattary mnarfarmanfns
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4 New availability in place and time
5., Conspicuous consumption possibilities
6. Easy credibility of benefits
b. Four characteristics are negative, make the .market
development costlier:
7. New but different methods of use
8. Unfamiliar patterns of use
9. Unfamiliar benefits in terms of the customer's under-
standing
1:9. Costliness of a possible error in use
¢, Four other features have double effacts, negative or
positive* -
Il. New appearance
12, Different service
13. Different channels of distribution
14. New construction, packaging or composition

Determination of the novel aspects of a new P/S is no a
simple mechanical process. What is new depends solely on
what the prospective customer perceives or can be brought
to perceive in the new P/S. Determining such potentieal
aspects require a high order of imagination and understanding
of human attributsos, The dominant ahd continuous human ‘
character in this respect is his alwiays increasing interest
for more convenience, comfort and novelty. For this reason;
there has alwdys been a dequential series of obsolete and
demoded P/S's and new ones replacing them in the market
(chart IV). And only a very small percentage of mew p/s's
introduced into the market are likely to succeed in gaining
customer acceptance. The new attributesinherent in them
are perceived by the customers. Tho onos we see for a long
time in the market are only the commodities which have
succeedod, perhaps consisting only of as little as 1% of the
whole multitude of P/S's tested in the market, Chart .V will
demonstrate the case more precisely.

Behaviours of opinion leaders (leadership elite) towards
the introduced or proposed P/S's indicate roughly . the
future accessiébilities. Before introducing a new P/S ,
appealing to the appropriate opinion leaders will help
estimating the futiwre censumption probabilities.

To improve and develop new attributes in "+ the P/B
researches are carried out. About 50% of rescarches in
this fleld goes to new P/S's, 40% to improving existing P/8
lines, and 10% to Ilmproving or developing new processes.

 The mew attribute whioh is planned to be integrated -
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into the P/S will efther:
4, Improve the P/S in ge eral use , or,
b. Bring about an itmprovement for very specific purpose
;vhich appeals to a certain part of the consumer mar-
et.

To integrate the new attributes into the P/8' Wo
should develop a procedure for this purpose. Usually, the
Procedure carried out in relation with P/S implies research
and development (R-D) activity which i8 a partial implemen~
tation of new P/S policies and decisions.

P/S RESEARCH AND DEVELOPMENT _

In general , R-D covers all activities and related cabh
flows from the stage of setting overall P/8 policies through
planning of those policies, including all the laboratory and
field works that are . carried onut for continuous nianufacturing
and marketing of the new P/S. Researchis mainly divided
into two classes:

l. Basic (fundamental) Research

2.Applied Research

a, Preproduction research

b, ‘Tollow-up research
Basic research is the one that does not immediately result
with commercial applicability. It is rather carried out to
develop knowhow in 2reas of major importance., If requires
diligently scientific study. Its managerial purpose i8 not
profit but the improvement of knowledge. Applied research
on the other hand, implies profit-seeking. Therefore,
private business enterprises usually deal with applied rese-
arch, and, sientific institutions with basic research.

INVESTIGATION FOR R-D

How much should we spend on R-D is 8 very hard ques-
tion to answer, If the environmental information we are aware
of haved high validity and we feel ourselves
capable of the task . it will be easy for us to decide
whether to enter into the area of new P/8 R~-D, 1In order to
decide how much we ocan use as working capital for this
purpose 18 the first consideration. S8ince we have not yet
determined the size and composition of our capital in detail
at this setage, in order to beware of where and how long we
will go through in R~D , we must estimate :

1. The minimum funds that we should apare for R~-D

2. The max'imum amount of funds that we should consider

8. The most likely amount of funds that we should spend

for R-D.
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CEART V.
P/S Pericrmeanos
2pheres of Eelative P/8 Compatability A x B
Performance weig_ht_g_Al (B).. --
Hfarketing 40 T S T TEo
E-D 0 20 . 8 . 16
Personnel- » L0 - E . 058
Finance < 18 o 7 - 07
Production + 05 <4 .02
Locaticn .08 ol . 005
Purchasing ,08 .2 . 006
Image & 87 .8 __9;-;3
1.,00 Te:ttal performaace index: 774 :

Relative weights raflect tic shares of performancesbon P/ 8
success. P/8 compatability valuies refiect the estimsa ted

successes of the given new P/S on the respoetive performances.
77.4% indicates the overszll evaluitf.n,

- Anpotier method , as illustrated belowAn chart VI, is more
P/8 oricuted 28 can be understood from the intangible factors
under consideration., These factors are again weightet according
to relative importances: their produots are aken with found
P/8 factor values; those producis are totalled, and the result
gives the tctal intangible factor index number for that partteu-
lar P/8 to be compared with other new P/S proposials.

CHART VI
P/8 Performance
Intangible Relative Found faector Ax B
factors 1&“.(,..,]. walue (B) _

Marietability o & . 726 T .3800
Durability o3 . 602 . 1808
Productivity o k . 400 . 040
Growth potential _.1 . 100 _sGloo

nLny_ga,_ Totel factor index ¢ _ . 5806

Fetor values are found by dividing the faetors into subfactors
and _xby assigning weights and probabilities..
Chart VII illustrates the

case for durability..

One important disadvantage of both methpds i8 that the
estamaued figures are subjective. To mgke them more objective

further researches may be carried out.
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CHART VII
Zurability Evaluation
Weights of crituricons 1,0 . 8 . 2
P/8sx_/ Criterion s Excel. Good _Poor _ _Total Weighted
Subfactors Weight EV EPEY EP EV_EP EV___TEV _

Tension . 4 .3 .8.25 .5 .04 .2 .59 . 236
Compressinn .1 2 ,2.,25 .5 .06 .8 .51 .05]
Deterioration .3 5 5,25 .5 = 0 .75  .225
Obsoclescence i <1 .1 .1¢ .2 .16 .8 .36 ,.036
y i .2 .2.30 .6 .o .2 .54 _, 054
Lo Fournd Factor Value : _,603

The final decinion iz selecting the P/S falls upon the
total index numbers. To evaluzie them, we must
have a yardstick , say, minimum 70% total perf ormeance is
required ¢o select. 8¢, the /8 in.the first method 1s selected

Suppose that the above two .-methods are applied for the
same P/S and the given reszits. are obtained. The first method
will say "yes' and the secozd methed '"no" for P/S selection
as far as the 7¢% minimum performance requirement is
concerned, In such cases a further research of unknown facts
or unclear data i3 desirable %o increase the reliability. Those
P/S's which pass this kind of screening are subject to further
investigation as foilows. ‘

Step 8ixs Determine and evaluate the requirements of and

decide on whether to carry out, the technical reseaxch
projects of the proporcd and selected ideas, Thon go en to the
technical development siudy.

B~ Technical Deveilopment Study

Technical development study differs according to the
nature of the P/8., In the followin. example we want to develct
4 high-pressure pumping system for a certain engine used
in presses of more than 10 tons. The method we shall use is
PERT(program evaluation and review technique.}in which
there are three considerationss

1. Events : States of nature
2. Activities : Cur strategies
8. Outcomes : Decisions

There are three alternative activities we want to do:

i, Electrical,
2, Pneumatic,
3. Fuel~oil set-up.
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CHART VI
Step one g Decision Box Network Analysis

Events:
I : Electrical control feasibility is/not perfect
. Il ¢+ Cost of the unit g market price
IIT:" Pneumatic control feasibility is /not perfect
IV : Cost of the unit ¢ market price
V s Fuel oil control feasibility is/not perfect
VI: Cost of the unit ¢ market price
Activities:
: Electrical control feasibility study
:+ Economiec fasgibility study
¢t Report the favorable project
"3 Report the unfevorable ‘project
'3 Pneumatic control feasibility study
t Economic contro!l feasibility otudy
Fue!l ol]l control feasibility study
Report favorable project
Report unfavorable project
Ec onomic f.easibi’ity control

MmO OR >

- s *% w¥ o8
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¢ Report uanfavorable project
* Report favorable project
"M : Report Unfavorable project
1 ¢+ Projeot model ready
Accept the Project
Drop the project
Accept the project
Drof the project &
Drop the Praject
Accept the project
Drop the project
CHART IX
Cost Network (T1)
Schedule Network (Months)

0 30O ;b W
-..ll‘-a“qcu

1000712 |
i
10 000 '1:_1,’\ 1ooo ..

e R

4 months 1

AN 1000 4

; e s

~ ; 1 s

20 000 - 10 000 1000

..
_n{ I g
s l

L

‘1000 T1.

; i e e 4
130 000 },--.\10000 \ lmonth

! i . \v G ——
-~

: . ‘ 3 N 4
~.1000 T1. 8
!1000 .-, 1 month (

.

[ 4 " s,

2 months™ 4

e

tep two: Cost Network Analysis

The costs according to each activity are estimated by
eing one of the criteria utilized in decision making under
ncertainty, For example, if we use Hurwicz criterion.fir';._
e defermine the greatest possible cost, then the least L
ossible cost with assocliated probabilities of occurances,
hen find the most likely cost to be used in our analysis,
hart IX presents cost network analysis. Since acti- ty A is
cprlnonto all events it is excluded for simplicity purposes.
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Step threes Schodule Wetwor: Analysois (chart TX)

Time rorieds for cach erelivity are dstersi=ezd in the mame
way costs ave determined, The iongest path gives the Guraiisa
of the project. in our exampdle, ths longcat path is 18 meniha.

Step four; Probability Ne“work anaiysis (chart X)
Each decision box involves two prebatilities: yes, or, no.
Therefore the totzl of ihe prebability compornents 2t ench
decision box 16 1.0 . Probabilitisg gre agsigned by the techni-
cal peisons or commitice who underirke this project and are
familiar witk all itg features, so that, blae wiil Le very low
in the determination of probebilities, If a probability connot
be estimated for a decision box, then, equal prebdabilities &= -
assigned. .

CHART X
Probability Network

o7

| @

§r ettty /’ih . 3
.4 -

r

F i
=
¥ -
=

Step six: Protabllity of outcomes Anelysis
- Xpected probabilities of outcomesn are calculaied as

follows: .
g.:.'-:-tcomes Probability components Expected probabilities

.48.7 '28

2

3 .4 x .3 .12
‘ .68.5!:3 '09
s .6x .5 x .7 .21
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6 .6 %X .5 .6 .18
7 6 X .5X.4x .5 .06
® 66X .5x .4x.5 .06 _

1,00

Since only the outcomes 2, 4, and 7 are accepted according
to the decision box network analysis, their total probability

284,09 4,06 : .43

indicates that 43% of the time our R-D program is successful.
Among those three acceptable outcomes the one with electri-
cal control feasibility has the highest probability of success
as 28%. And the least probable success is that of fuel oil
control feasibility,

Step sevent Costs of Qutcomes Analysis
Below, the analysis is given.

Qutcomes Cost components Total cost P Exp.C.
2 10 0001 000 11 000 .28 3 080

3 10 000 +1 000 11 000 .12 1 320

4 20 000 4+ 10 00041000 31 000 .09 2 7980

5 20 0004+ 10 00041 000 31 000 .216 510

6 20 000+ 30 000 +1 000 51 000 .18 9 180

7 20 000+ 30 000+ 10 00041 000 61 000 .06 3 660

8 20 000430 000 4«10 00041 000 81 00O .06 3 660
1.0 30 200

The greatest R-D cost is 61 000 TIl.

The least possible R-D cost is 11 000 TI.,

The most likely R-D cosat is 30 200 TI. as found out above.
Those figures are the answers to the three questions
previously asked .

30 200 T1, is the project cost alnne. There are other
costs also associated with it. In the next stap the total R-D
cost is caloulated. :

Step eight: Total Cost of R-D Analysis
R-D program of this sort involves also such costs
other than the project test cost as :
Moet Economiec Cost .

Industrial design 5 000 TI1,
Engineering design - 106 000
Prototype and testing 4 000
Tooling 2 000

Machine tools 3 000

¥ LT
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vendor dove.oplcons 6 00C
Total .30 00
Weighted model cost s ,43 x 30 €00 512 900 ta
Welghted R-T project eveluation cost 30 200
Total R-D cost s.43 100 Tl.

The figures under the "most economic cost” ecolumn are
found using dynamic programming method either with hand
solution or compuier approack.

43100 T!. is the total R-D cout involved. Will it be
feasibie to spend this amount?What shall we gein if we spend
A revenue analyeiz gives the answer t~ this question.

=T

Btep nine: Revenue Analysis

A long-~term projection is done , say , for five years,
depending on the life ¢f the investment, grace period of the
economy and the desire of the decision maker. The longer the
undertaken period the more reiiable will be the result. In
the worked out matrix below such analysis is made for the
period stated,

{Figures in Tl. ‘000)}

Yean Estimat ed {Estimated Sales Estimated=st. EP |Exp.
Market{Tl} | market (T1l} |coat of cjﬂevaj of |Rev.
| penetration| sales | Suc, .
1 500 N R 350 300 50 .43°21500
2 600 ) .86 .. 388 300 EO .43]25 800
3 1000 .5 L0 500 400 100 |.43 43 000
4 1800 _ .4 e JI2E 300 ?ZO <4318 600
5 800 R R S 329 300 20 !,43A 8 600

The last column "eDectied revenuves” gives the year-end
reventes for the corresponding periods. However, without a
present value analysis one cannot see the profitability of the
project. In order to eliminate difficultyof estimating an
interest rate required by the present value method, beiow,
another method namely "returr on investment analysis" is
used.
Step ten: Return on investment Analysis
The present value of our total R~-D cost was 43 100 TI,
To find the return on investment that edhtes our future
revente inflows to R-D outflows we use the discounted cash
flow technique.
CHART XI
Cash Flows

6 d .2 ., 3 . 4 e D o . . Time
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When the cash inflows are equated to cash outflowst

43 100 : 21 500Vig + 25 800V2q+43 000VEq+8 800V4éq +8 600V5q
by itiration it is found that at q:48%,presenit value~ of cash
flows 1s. zero g |
43 100 : 21 500 x .6757+25 800 ,4565+43 000 ,S8084 4
8 600 x, 2084 +8 600 1408 ‘

1.43 100 :
That. is to say, 48% is the rate of return that equates cash
inflows”_for‘ R~D to cash outflows of R-D. We compare the:
opportunity cost of money with 48%., 1If 48% is larger, then,
the product undeér R-D study is acceptable for the new business.

As an:‘é‘liernative to step ten, payback analysis ecan be
used. It involves the following formula:

Paybhck"i'ndex t EX S (P -C)x G , (years)
WeM+14+D

Where, E : Probability of commercial success
8 : Estimated number of sales units per year
P : Estimated sales price per unit

C : Estimated cost per unit

G : Estimated grace period(period of no change in the
market ) in number of years -

W s Additional working capital need

M : Marketing developrent cost

I : Additional capital expenditures

D : Production development cost

The smallest payback period indicates the best P/S as the.
most profi-table. However, its disadvantage is that it does not .

congider time value of money.

Upto now we followed a sequence of steps to evaluate
the new P/S. In the final step we decided upon what kind of P/8
we shall produce or render. However, there is an other point
worth mentioning which is related with the reliability and
accuracy of our estimates.

MARKET SURVEY

Suppose that the new P/S is detedted..Thdudb b reaady for
develdpmudntalkorgnnization. However, before going into the
organigation for developing the new P/S, management might
feel f{hat the market-related estimates -such as market share,
saled, and revenues, as giveh in the above mentioned R-D
lanalys'is. need further investigation to increase the certainty,




THESIS . i}

ROBERT COLLEGE GRADUATB SCHOOL PAGE
BEBEK, 1STANBUL

i _...

In that case, it will probably want to go into a market survey
to discover more information.: about the new P/8 .For that
Pul‘.pose it will first want to compare the pay-offs of two :
actions : market the P/8 ; abondon the P/S, my, for one perioc.
An EVPI ( Expected Value of Perfect Information), or the sam:
tking, EOL ( Expected Opportunity Loss) analysis will show the
comparison. i

Assume that the below chart is relevant to these actions
for the first period.

—_.BSaleg revenues ( Tl. '000) . Total
_Forecast 1 Forecast 2 Forecast 3 EV _
Action ' EV EP _EV _EP__EV EP
Abondon P/S 0 .35 0 . 20 0 .45 .0
Market P/S8 =300 .36 100 .20 300 .45 50

If we market the P/8 , our total expected revenue will be

50 000 Tl. And if we abondon the P/S our revenue will be zero.
Whereas , -300 x .35 : -105 thousand Tl. is the EOL under
perfect information. Management then will think that if it
makes a market survey  : at most’ it can save 105 thousand TI.
at a survey reliability of 100%, and 73 500 Tl. at a reliability
of 70% . If this amountis considerable, then management will
carry out a market survey, A CPA (Critcal Path Analysis)
rocedure can perfectly be used for this purpose to evaluate
he results of market survey(106).

One more activity 18 left for discussion. How will the
anagement deal with the management of the new P/S development?
ho will participate in this development? What are the
rincipal considerations? All are the subjects of the next

ection.
RGANIZATION FOR THE DEVELOPMENT OF THE NEW P/S

It implies all management functions from planning up to
hontrol directed towards the activities starting from the time
htf the decision on mew P/S idea until time it is devedoped.
IFhere are several steps involved:

tep one: Evaluate the P/8S according to technological newness

nd marketing newness to determine the functional responsibili-

ies and actions to be done further until the P/8 is developed.
chart like the following presentsthe result of step one:

) CHART XI1
Organization for new P/8 Development

tNext—pagT)
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P/8 requiress| No change in| Improvement New technology
the present * in the present
technology "_itechnology

No change in

jthe present No problem | Reformulation !Replacement

market (R-D (R-D)

Market e

improvement | Remerchand-| Improved P/§ |P/S line extention
izing (Mktg) (foint) (joint)

New . — . i

market New use Market exten~- | Diversification

(Mktg)| sion (joint) (Joint)

As apparent from the chart above, out of the arising
problems due to P/S requirements, two are the responsibilities]|
of the R-D, twofmarketing, and the rest are of both R-D and
marketing departments. After determining the departments
which will be involved in the development process, then go to
step two.

Step two : Assign respongibilities, authorities, and determine

the chamazls: of communication.

The following principles should be considered:
} 1. Originator of the new P/S idea shoul participate until
it is developed, .

2, Marketing department should participate in the process.
3. R-D personnel shouldparticipate in the process.

4, There must be a top management representative who
‘will coordinate the activities and be responsible of the decisionﬂ.‘

5. Top management should be the final authority. .
Step three; Budgeting the expenditures.

While carrying out the development process actual expensesi.
should be compared with the budg et figures, variations should
be reasmned and necessary corrective actions should be formulia-

ted.

Step fours Select a name for the new P/8 .
There are no hard rules for name selection. However,

the following principles should be considered:

1. Name should - be easy to remember.
2. 1t should reflect customer satisfaction,
8. It should indicet quality.

Step five: Packaging considerations.
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There are three categories of considerations:
« Marketing considerations

% From menufacturcr's point of view
b. From retailer’s point of view

, ¢. From customer's point of view

2, Prodveg protection considerations

3. Economy ‘congiderations

An effective review of those considerations wiil make it
possible to have an optimum package,

Step six: P-AuE~: testing -

When the new P/§ is developed it should be tested before
the production or servicing is :scheduled. This is necessary

to make sure of good performances of its pertinent attributes,
Some of the - testing types are -3 - .

. Life tests

- Destructive sample testing

. Simulated environmental - testing
« Consumer testing

- 5. Radiograpkie testimg

o) ng —

Selection of the test to be used depends on the character

f the P/S. P/S testing 1s the quality control of the new
Fusiness:‘

CONCLUSION

P/S selection isa topic of a book, Nonetheless, this chapter
kives a brief summary of the problem.

In the preceeding :.pages, P/8 selectinn problem is t.aken
*rom two pointse:

l. Selection from among alreads: present P/S's _
2. Selection of a new P/S ,* eithoar completely or
part!y new. '

The first  point is explained through industrial research
gnalysis. The second point is explained in a different way,

First, a new P/S policy is formulated. Then, general P/S
tiributes and 2iso new P/S attributes are considered as star-
?L!.l.&.p_g_i.y_t,ﬁ; for new P/S ideas. Afterwards, P/S R-D study with
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2 PERT application is based upbn those ideas.

Finally an organization is set up for the implementation of
favorable resuits obtained through R. -Ds Thib organization
¥ill end up when the P/S is marketed , or, it will merge

probably iato a new department called " new produet (service)
department” in the company.

- Next chapter wiil discuss the techniques and technology
which are going to be hired and used for the processing of the
new P/S. They will take the mission from the point where

the new P/8 is developed  untill the life cyele of the P/§ 1is
terminated., At this poi-t the mission is again of the new

ind

TE /.0, department .
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INTRODUCTION

: ; . Yhis chaptax
attempts to flnd out a teohnology which will optimize the future
outcomes of the firm. for the P/S selected in the previous
chapter,

Technology means the type of machinery and equipment
and the level of techniqucs that are used in the production or
rendering of the selected P/8S.

The processing involves factors of production., Their
scarcity in the environment and quallity of performances are
the firet constreints of the problem., 8o, in the following pages
fira, factors of production considerations are discussed. Upor
their optimum combination techrology selection models are
applied.

Two deterministic models are considered, and at the end,
- with a discussion on make-or-buy decision,which is neces-
sary to implemet the solutions, the chapter is concluded,
STRATEGY OF TECHNOLOGY BEELECTION

Chart XIII illustrates the strategiss for technology selec-
tiono

CHART XIII
WMMH Selection
Selected old P/S Selecoted P/S tomelected new ~/
' P/8
Competitors Cusgtomers ' Scientific commu-
N v S~ nity
it

Economic ForecastTec r_i“élogical Forecaste—S8ociological Fore}

cast
Review of th Identifying the " Review of the
technological — Zimportant gaps “~———present techno-
needs l ' logy

Determining the key factors
to fill t?eae gaps
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| | | 1
When WhL How If Which How much
¢an these faete be found or discovered ?

l

~Evaluation of the impacts of those factual discoveries on the
potential Product/Service- ~Cugtomer-Market- Industry strategion].

|

Renearch Strategy

Por major programmes Fo Pending programmes

\/

Project selection

_ror present /8 For P/S to be For new P/S
-1 selected improved ~selected
b //
o~
l d./
LIS

Factore of prodqotion congideration

- - -~ i .'\
/ \
. "‘\

Two=-factor model Multi factor model

~.

Comparison of technologies

|

Evaluation of technologies

|

# .
- Implementation
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TECHNOLOGICAL FORECASTING

8o far, we have selected one or more - of the
following P/8 :

- 0ld P/S

- P/8 to be improved

-~ New P/S

They are subject to conp into existence and be improved or
developed by the technologies best fitting to our over-all ob-
jectives. Our over-all ovjectives or goals outline the coverage
of the technology to be used. The selected P/S identifies its
spceifications. Determination ' of these specifications in
clear terms requires technological forecasting.

Technologies aré developed to match needs. Thelir
ocapabilities in meoting needs depend on the level of technolo-
gical forecasting (chart X1IV). Technological forecasting (TF)
i also 8 non-deterministic process like business planning.
TF stimulates fundamental research and provides guidelines
for it. It is ap integral part of long-range buginess
planning, and it should be integrated to that vertically
(through policy-strategy-tactic levels) and horizontally (on
system-wide basis). There are several techniques related to
TF (102)

1. Techniques related to exploratory TF, such as treand

extrapolations, computer models, gaming, systems analysiQ.

2. Techniques related to normative TF such as decision

matrices, decision theory, OR models.

3. Techniques for improving the consensus of intuitive
thinking, such as brainstorming.

4, Techniques for the pocessing of TF , such as economic
analysis, discounted cash flo§ techniques.

Those techniques provid tools for horizontal as well as
vertical integration of TF to long-term buginess planning.

Technological forecasting at policy-planning level : It focuses
on basic scientific technological potentialities 2nd their
limitations. The most common tool is {ntuitive imagination.

TF at Strategic planning Level: It focuses on the recognition
and comparative evaluation of alternative techmological options
The most common tools are industrial dynamics,and systems

analysis.

TF at Tactical Planning Level: It focuses om the probabilistic
agssesment of future technology transfers. The most common

toole are network, discounted cash flow techniques, OR'mo dels.
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TF 15 supplemoniod oW 3

a. Economic forecasting, which iiluminates:

i. At what love! the rescuveh can besi be carried, and
2. The future prodebls inchnological improvements
and developmenis, _

b. Socioiogica: forecealiing, which covers the infermalion
on social factors with ruspaoctio past-present-and-ths
future, such aas :

Jd. Population-income-cusiomer considarations
2, Utility changes or shifts of customers in factovs
of production
3. Traditional ard exituzsal changes
4. Upgrading of employees
5., Government policicsa
6. International affairs

Both of these supplementary forecasting activities are
also the basic factors for P/S and other strategies too.

TF utilizes data obtained mainiy from three sources:
1. Competitors, and their nresent P/S data
2, Ctstomers, and thel? @goecicl and economic valte ckarn-
ges. which will permitthe ,improvement of P/S
3. Scientific community, and 1ts studies and conclusions
towards new P/S targets.
Utilization of those datz comprehensively requires iittle
mathemsatics . Because, &t this stage, it is useless amnd
inconvenient to get into mathematical elaboration. However,
it requires as requisgsites:
l. Human judgement and imagination :
2., Knowledge of thke science and its economic and social
implications.
On the basis of these requigiies - , the present technology
is found out through review of the available development prog-
rammes from various gources. Then, technological needs of
5-10 , more than 10, perhaps a decade ahead are estimated.
The gaps betw wen the present and the needed technology are
determined. The key facts that will fill these gaps are identi-
fied., The questions 3
- When can these facts be found?
- Where can these facts be available?
- How can these facts be discovered?
~Whether can these facts be obtained?
~ Which one of these facts can more probably and success-~
fully be achieved?
--How much of these facts can be benefitéd from?
are answered., And evaluated in the angle of P/S-customer-
market-industry strategies. Shori:y, how they fit in -
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CHART XIV
- Absolute limit

Technologieal

-~ Technology C
capabiltty

Envelope Curve‘_,,_://' Technology B

»,,»"'j'l‘echnology A

e

v

o
s

L

Time

As a partiéulaﬁeehnology approaches its inherent limits, anot-
her new one replaces it to carry out the envelope curve towards

the futuwe. This process is permenently carried only through
TF.

e ow

will be considered on thess pages. The model will be developed
to find the boest cambination, so that, we shall be able to see the
required amount of capital which will produce the desired
technology. The technology, then, will be analygerl with respect
to its components, and the set up will be organized , The final
consideration is make-or-buy decision which implies what
products or product components , and the services should hetter
be bought outside and which internally produced on the construc-
ted technology so far as the capacity and limitations of it are
coencerned. The final decision and implementation conclude the
chapter,

FACTORS OF PRODUCTION CONSIDBRBATION

Assumptions:

1. Consider one product

2, Consider two scarce factors; labor and capital ,

8. Two factors are perfectly substitutable,

The well known and most popular Cob b-Douglas produetion
funetion(8) 1is:

t A
Production volume

Annual rigse in efficiency with the aid of constant
quantities of labor and capital

I;Whev:e. v
<,

r

T se am

s .oMan.
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t: Time

8 : Quantity of labor used.

At Elasticity of production with regard to labor

k : Quantity of capital used

At Elastioity of production with regard to capital used

The production function represents a collection of
tI:chnological possibilities wigh respect ® labor and capital.
:
A4+ 41 £ 1 2 There is a favorable economims ofsale,
meaning increasing returns ot %£: consiant.

fi‘f';u Z 1 ¢ There is ad equilibrium » and no economies
A of scale, meaning acnstant returns af g=constant |

%A1 > 1 : There is a poor economies of scale, meaning
: dedreasing returns ot = constant . i
Illustration; Consider one unit of product and labor versus
capital as scarce factors of production. The below graph can
be charted:

CHART XV

Two Factors of Production

Capital
ki \ I

'
N
l \‘\.'
k2 Vo g
i P
' T “
{ ! 4
| 3 1 -
, ! :
ai.a2 a3 ad Labor

If the points | and 3 are compared, 3 consumes more lobor and
less capital than 1 ( a3 > a1, k2<Zk: respectively). A shift
from 3 to 1 will shift capital requirements upward and labor
requirements downward. If we go beyond 3 and settle at 4,
labor is needed more and capital less. -~"-'1-3-4 curve
represents the Cobb-Douglass production function, If 3 is
compared with 2, both need the same quantity of capital, k2,
but 2 uses less labor ( a2{a3 ). This condition results
where and when labor efficienecy and productivity are increased.
In this case, » will decrease and & will stay canstant,
thus , {4 As will be smaller than its previous value; therefore,
increasing return will owcur. It is vice versa if | and 2 are
lcompared. In that case, capital will decline from k1 to k2,
-jabor won't change , meaning that # has decreaseds therefore,
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curve is an example, and,in the simplest case, when efficienay

- o d,\?na'-a-d/uin‘( > O

économies of scale has become better incurring higher returnc.
Efficiency and Productivity of capital have risen.

There are more . than one technological possibilit¥y in
the process, which can be pointed on the graph, and rufile’ .4 .
] sufficiently be represented by a curve what is also called
ourve of technological possibilities". The Cobb-Douglass

doenr not change, it takes the form y for one unit of product:

' ‘ A Ad

V2 Gl k |

Since ;\1-/1 =/ in equilibrium, we can write (2) as:
| = Ca '~

Dividing both sides by a , and simplifying, we get :

o= L0 ]

Where, G is constant Douglass production function.,

(2)

Left-hand side gives the productivity of labor. By a
ehange in technological knowledge, the curve will shift left-
ward. Since the formula contains only the parameters {5
(when there is not a constant efficiency), {a1 antk,; there
are two or three types of changes to be realized. A rise in G
implies a rise in general efficlency, a leftWard shift on the
curve, a new combinatien of factors of production, If such a
rise occurs at a uniform rate, G can be given the form:

. t
G-':(.l-if'.)

The second shange may oecur in N or ~. When A decreases,
& labor-saving , when s decreases, a capital-saving. change
oocurs. However, . a change. in A and/or .« will not
contribute a2 saving in technology. But if total elasticity
declines , it will mean technological progress which will contribu
an addition to the product. Such changes , 4,\and & &
must obey the condition:

As3A LM&.JAJ

o >‘u,\ -

i

for technologinal progeosse T hoiosidiidmy—thatmit—isposaible
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to find the best conbination of lador and capital by using those
formulas., The same procedure appiles for other factors of
produc;ion as well. However, th: fourth and fifth factors of
roduction, nameiy, entreprensurshir and itinovation, cannot
accurately be dealt with by this method becsdse 6f their differ-
nt features for the reason that they dont!t obey ptoportionality
aws, Utility approaches explain the entreprensurial behaviours
esearch and develocpment activitics may takeinnovation as a
arget, For the first factor of production, land, it is possible

o apply the Hbove cond#icted method taking capital or labor a:
ke other extf¥eme of the graph. Alse, we can consider the best
ombBihHtion of capital and labor as one factor, and, land, as
nothér, and use the model to find the best combination of land,
abor and capital. However, we shall not go into that, but, _'
fter having determined our optimum amount of capital that we
hall allocate for technology, k, also leaving labor, a, aside,

s the next step we shall determine the components of k, that

s, allocate k through the best courses of alternative. equipment
o be used in production. '

EQUIPMENT INVESTMENT ANALYSIS

The analysis involves the consideration of cash flows
ertaining to the capital equipmenrt that will be bought and used
hroughout their lives. The model tc be constuctdd to determine

he best mixtur~- of equipment should reflect:

l. The economic soundness :
2. Ease of hanling even by those who are not so familiar with :.
the experir~ce of the problem. Here, our main concern”

40 to deal with the problem in two approaches: .

1. Model for profit maximization
2. Model for cost minimization

odel for Profit MaXimization
here are two types of equipment with respect to efficiencies
ir

they provide:
1. Constant-~efficiency equipment
., Diminishing - efficiency equipment
st types of equipment are those which don't need maintenance
any other current costs during their lives, Co
‘v ' For example, light-bulbs. Lives of such equipment
' o estimated through life tests, ~~ 2he second type of
ehuiPment need maintenance expenses to prolong their useful
1{ves, .. Their efficiencies , however, diminish until they
ake replaced by new ones. Anyway, whatever the type of
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iven by the formula(18):
t -it -1t
Vi [ (R{t) - E(R) )e  dtsSit)e - B (3)
g .
Where, V: Present value of the return on invesiment
t ¢+ Life of the equipment
R(t): Revenue function of the equipment with respect to

time
E(t): Expense function of the equipment with respect to

time
2,71828, value of natural logarithm
Annual rate of interest '

e
O

8(t): Salvage value at time t
B: Inastallation cost of the equipment

Fquipment. the valte of the investment in t he equipment is

-it

expression in (3) represents a contihuous discuunting at
compound interest rate , 1, which is the minimum rate
cceptable to to firm. We might use s discrete compounding
nstead of instantaneous, and revert (3) into:

B ]
¢ ¢ (4)

J R
VZ*"‘ — - B

t: ¢ t
{1 +1) (1+1)

the benofit of using contit2ous formula is the great
use of integral. Furhermore,

fowever.
are continuous, not discrete.

onvenience afforded by the
ncome . H% w prire  streams
,t, we take the derivative of (3)

To find the economic life
to zero, 8o,

ith respect to t and equate

AV : (Rt) - E() ) e b8y ot - 80 oMt o0

dt

Dt: hH
R(t) = E(t) - i8(t) - 8 (¢t} : 0 {5)

y detoermining each function of t in (5) we can calculate t.
be functions of t may take linear forms like :

R(t) : a ~ bt
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Whete, a is the beginning annual revenue,

«b 18 the slope of the revenue. Since it 18 minus, it
meahs that revenue decreases when t grows. This is normal
for those equipment of diminishing-return type.

E(t) al+b1t

| Where, 8, Fropresents the beginning operating and maintenance
expenses,
.+bl » the slope of change of expenses when ¢ grows.

]

N 8(!:)‘ T a, - !:»2 t

W‘h“éfe..” az is the bagiﬁhing salvage %!;iue

~b_ is ti:e s‘lde of dHange in dalvage value as time
't chanpes.

However, in dsdal life it ls rare for thogse functions to follow
linear patterns, although they are assumed so in matty cases
for simplicity Purposes. In some other cases, they are
divided into multi-linear forms. They may take any foym as
likely to be exponential. Putting the funotions in terms of t
into their places in (5) and solving the formula in relation to
t we find the economic life of the equipment. Then, putting
the value of t in (8) or (4) , the present value of the
equipment is found .

Up to now we assumed one kind - 'and one unit of equipment
that will not be replaced at the end of its economic life, but
the business will end up by shutting it down.

A _Chain of Machines : If we aswume a continuous business,

therefore, an infinite series of squipment of the same type
and power, (3) will be:

Vo oj ( R(t)-E(t) Jo~ *at-Bys(tre!t yau o1t o-21t

The extreme right portion is a geometric series. 8o,

Vi ({ (R(t)-E(t) Je dt-B48(t)e )--l'--:;t (6)
0 : -e

And, (5) becomes:
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R(t)=E(t)~ iﬂtt)"dtt)————-—- ( [(n(t) ~E(t) Yo tat- n+8me Ity o

I-e
{(7)
If we write /8) in discrete form:
T R -E,
t 8(t
VS(Z tt-aﬁ' ()t)(l‘! l‘t“ l,zt-’aoo)
t32 {1+ 1) (1+1) (1+1)  (1+1)
or:
-E t
v:tZ——fi-n-q--—’-m-)t i) (8)
t:l (141) (121)* (1+1) -1

i we take dV/dt in (7) and equate to zero, we find the
economic life of the equipment, Then we substitude this value
either in (6) or in (8) to find the present value of the
equipment, assuming that each equipment will be replaced

at the end of itseconomic life.

The same procedure applies for any kind of capital invest -
ment. If some of the alternatives are mutually exelusgive, the
highest present value ylolding alternative is chosen, Instead
of present value analysis of this kind, we might have referred
to tabular presentations of investment analysis and solve the
problem more easily. On the other hand , in the above ana-
lysis , we have assumed a fixed interest rate or cost of
capital effeotive to the concern., This rate should be ch@sen
correotly, Otherwise, the results would bhe wrong or mislea=
-ding.

Thgere is another method to be followed, which is through
finding the rates of returns of technological investment .
. +alternatives. The greatest return indicates the right
glternstive to be selected. In this method the .bias of not
being_ ahle to assume the rate or interest fairly acourately
is eliminated, But, it brings out some other limitations, such
ae¢ burdening work to find the rate of return by trial and
error procedure, After the rate of return r is found, it is
sompared with the opportunity cost of investment inthe
indugtrys if it is greater than that, the alternative is

|aeceptable.

In tha construction of profit maximlzation model there are,

,, wg say, four variables:

B--amuu tu.nctgg_n
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2, Corresponding expense function
4. Salvage value fumction
4. Proper rate of interest

The accuyacy of the model depends highly on the accuracy
of those variables, Since all include risk in themselves, their
accuracy is below 1009 .

A _Cost Minimization Model s If the revenues from severs!
alternatives are the same throughout the years , then it is
"advigsable to use this model and compare the alternat! ves
only in terms of different expenses that they require. For

8 single alternative the cost function is -

' -1t t -
C : ( B-S(t)e )+ j E(t)e it(it {8}
)

Assuming again, that it will not be replaced afterwards. How -
ever, taking into consideration an infinite period throughout
which the old equipment will be replaced by the new ones of
exactly the same type and operating performance, and assum -
lng that interest rate, i, will be the same, the cost model
will be:

¢
¢ i ( (-5t Jrme  ar) a, e o7
0

Since the far right portion of the equation is a geometric
series,

t 1 |
-1t -it
C 3 ( (B-8(t)e E(t)e dt) (9)
+°f | - o-it

Taking dC/dt :0 to find the economic period for the capital
good, we get the following expression :

t
E(t)+18(t)+8"(t) ¢ h iit ( (B-8(tye 't )+ f E(t)e~it at ) (109

This expression means that, ‘2 machine should be replaced
fn that period when its expensss plus interest on its salvage
value pius decline in salvage value are equal to the interest

? 'y L
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on the present Vll“e of 3}l the future costs. Given ‘»u{ the
subfunctions within this expression. t {s found and substi-
tuted in (9) to find the ppesent value of expenses. The
alternatives are compared as to their present value of costs
and the least present value indicates the alternative to be
chosen. '

Also we could havewed a discrete model for this case,
uUsing the formula: '

X .
- 2— E t (1«+1) .

m (1+1) (1+ 1) -1

Tables are aval‘l‘ablo for eaeh component in¢(}l0), . If some of
tho alternatives mquire overhaul costs at certain times, then:

C: (B~ sm 2 E“’t+ M“,-., .11_"_1)?. -y

(! il vy iyt (1+:4)°<1

Where, M{t') is the oveyrhaul coet function at time t' . -1t
is ysoeful to find also the average annual returns or costs of -
fnvestments it is necessary to multiply the V and. C functions
oq;y by i, that is all,

Make-or-buy Degision s After havimmdetermined the techno-
logy va. labor ratio and found out the alternatives to be
se}acted within the technology , it is the right time to decide
upon chowmany o‘f those téchnology - equipment should be
bought. This requires capitalization analysis, so that we
determnine the share of technology in our capital structure.
Angther point is, that a comparative analysis be made

- between the cest of the product or component our technology -
wiil produoo diring that given time, and the reopective
vendor prices of same goods. All other conditions being equal,
given that the prices are lower,th@n it is better to buy.

15 this . decision . 8nme other important intan -
giblo faetorl are involved like utilization of capacity ; increasing
fabor quality, mnintenanpe of labor, eXperience in the field
of ‘technology to be basp for research and development, and
what nots Although our 6pst will be higher than the vendor
p¥ices fof some parts of goods, it might therefore be movre
benefitial to produce ourselves those parts as far as our
long-term goals are concerned, The rest is the implementa~

tion of the model,
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CONCLUSION ] -

In this chapter we analyzed first, the factors of produc-
tion availabilities as constraints to technology selections
then applied two determintistic models to find out the optimum
technology with respeet to t.otal return or cost .

The final consideration was the make-or-buy decision
on whether to buy-or-make certain parts of the product,
Then we could determine the parts of the technology egquipment
accordingly.

In the next ochapter we shall discuss how much the volu_‘me
of the technology equipment would be in order to meet the
total expected long-run demandin the market., This job is
accomplished through size selection of the firm,
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INTROD UCTION

This chapter uges the decision tree approach thugh which
an optimum size is gelected,

. Bize is defined here as a function of idpacity as well as the
life of the investment, That isg,

<
Size :ét.l Ct

Where, t : period
n ! total life of the investment
Ct : capacity of the investment at pariod t, measured
in units of P/8

Thus the life concept introduced into the size selection problemJ
involves two conciderations;

1, Expected life of the inve stment
2, Depreciation method and rat®of depreciation to be used as
determinants of expected life.

SIZE SELECTION

For a decision on size gse lection . a decsion tree (DT)
approach will satisfy the decision maker, This approach
follows the net present value analysis,

PT is a method of analyzing problems which involve a
sequence of deciglons, However, it is not an end in itself, It
only "elps management to consider things systematically, to
‘analyze, interpret and decide upon them systematiocally, The
problem involves risk, and DT does not eliminate it, The
same probles worked out through DT approach may as well be
worked out threugh other methods, but the sssencs in the
tree fashion is that it i{s necat, brief to the point, analytical
and precise, The degreee of risks change accordiang to types
of the variables, Thers may be some chance variables which
are completely beyond our knowledge, and that we can only
aggign random variables for them and handle through Monte

Carlo approach,
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OrPof the characteristics of DT 18 the "rollbsek"
principle applied to come to the final decision. That {8

» We start from the end variables and move back to the
initial decision point. o

If the problem involves a lotd variables, then, the !
tree will be large and computation will also be long.
Nevertheless, computer will help. With the computer, it
will even be possible to make sensitivity anelyses on the
variables of the investmet. If some of the variables are
very sensitive o changes of other variahles, then, a
further research or study may be necessary to narrow the
limits of sensitivity or to widen the limits of certainty .
For that study, a bayesian approach, with posterior
probability calculation maype atilized . .

Let us go through an example which classifies in detail
all the relevant aspects of the size selection problem
faced in the enterprise selection decision. The approach
in DT is the following:

1, Select the alternative sizes

2., Determine the capacities of produetion for each size
3. Specify most probable states of nature : chance event s
4, Estiraten their probabilities

5. Find the respective returns from eerch event

6. Find the projected amounts of expansion investmepnts
7. Initiate the DT B

8., Find the expected values per period

8. Find the present expected values uaing the rollback,
10. Select the optimum size

Il. Determine the expected life of the seleoted plant

12, Determin. the depreciation method to be applied

Let us work out these steps :

1, Management decides, as it is appropriate, to select
three alternatives:

Decisfon alternatives Tl. Initial investment
a1 B~-BP ' Build-big plant 3 000 000
a2 B-MP: Build-medium plant 2 000 000
a8 B-SP : Build-small plant -+ 1000 000

2, Capacity Determination is merely affected by :.
the size of the selected technology. It is easy, therefore,
to .calculate the capacity in units of products per period.
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Some terminology: _
Cec :100% capacity if the process does not stop at all
Cs Standard capacity, normal for a given technology in

a well organfzed and managed plant taking inte

consideration normal stops, representative of the
technology as it is actually used.

Es : Cs/Cc : Standard efficiency of production

Pa : Actual production volume

Ea : Pa/Cc : Actual efficiency

*e

A logical eriterion to find the standard production capacity,
Cs, per period is the determination of an equality between
exXpected average of long~-term aggreagate sales and the net
finished goods inventory level for the Eame period(56).

By definition, in optiium case:
T

J(T) f (Cs -~ EX(t) )dt 3 0 (Ot <T )
0 .
J(T) >0
Where,. ‘
Ce 18 the standard capacity of production per period t
J(T) 18 the expected finished goods inventory level at T

EX(t) is the expected aggregate sales rates as a random
process per period .

Fro-ﬁﬁ‘;bove formula we can find that when J(T) : o,
T
Cs: I/T I EX(t) dt
t:0

By using this formula we can- find the standard production
capacities per year for each alternative size. The result

in our example is as follows :

al i 3 P ¢ Cs/year in upits of P/8
a1 3 000 000 4 000
a2 2 000 000 2 200
as 1000 000 1 000

8., Most probable states of nature
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H-D H¥igh Demand

M-D : Medium Demand

L-D : Low Demand

HH-D : Initially and subsequently high demand when two
decisions are involved fo¥c ing each other

HL-D Initially high , subsequently low demand

LL~=D : Initially and subsequently low demand

LH-D : Initially low - and subsequentiy high demand

4. ?_;_Q_Q_g._bilitieu of those events

reliable

. The more comprehensive rasearch carried out for the

estimation of probabilities the better it will be .

If a research team is assigned for that study its cost also . : -
enters i{nto the proble as cash outlay. The estimate
probabilities for chance variables ma’ be as follows!
Build-Big-Plant, B«BP ; H«D 50%
. ~ HL-D : 20%
M<b : 20%
L-D : 10%
l'o

Building- Medium-Plant ,B=MP : H-D : 70 % (50%+20% total
o - fnitially H-D)

M-D: 20 %

L-D : 10 %

Expand the plant if it is

initially HeD, then:
H=-D : 70% (50%/70% or
.= 3 .7 H-D/Total

initially H=D)

LD : 30% ( 20%/70% or

10-50,
70
Nonexpansion (NE)
B-D : 70%
L-D: 30% as above,
Build small plant, B-8P : M-D : 20%
‘ L-D : 10%
H-D ; 70% (H-D+HL-D)
1.0
Expansion:
H-D § 70%
L-D ; 30%
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E. Return from ooeh svend

b A 5

Notations:
al ¢ infelc? iavestment

C§ Production careciiy , ye,ar in unita
FoC./Us Fixad coni ey unlt =2t COs
V.C./Us Variable ¢cost per unit ' i
T.C./U: Total e¢cst per unit 2t Cu

Tableau;
e CHART XXXV ' o
a1 (TI.Y. !  Cs (un. A“g_st“r.dawr caye;?ty “-:__ .
— F, C. /QIY_QC._,{:JP T, 2. /U |Price/U Profit/y

3 000 000' 4 000 375 500 [ 8%5 1 160 225
2 000 000, 2 200 | 450 ,500 1950 11 lo0 1 150
1 000 000! 1000 {500 !seo. liogoo 11 'co ! 100
[Caleuiations:

First column ¢ We know from step 1

Second columnp:s " m " "3

Third column : For small-gize plant, & 500 Tl, fixed cos®
er uhit ‘overhead/unit) is zssumed. Fixed costs for the
ther sizes have been calculeted as foliows:
2 000 C00 x _ GOO
450 Tl. 2 500 X wrmermsmmci e ———

1 000 000 x 2 200

3 600 000 x 1500
8375 Tl. : 500 X ~=-e-rmemcnrenmeceaanan

i 000 CCO x4 000

Fourth column 3 5§00 Ti. variable cost per unii is assumed

or all sizes. It is direct materizi cost plus direct labor cost
ﬁstimated.

Fifth columns 374 plug 4%B  golumns
S8ixth column: The price for the product iz giveaz =z

ominant in the marzkei. it is itrther assumed that it will not
hange throughout the time.
Columnp seven: Column 6 minuvg column 5

After having found the unit profits for each 3ize »f plants
he neX: thing to do is to calculate the total profits. The
ollowing chart (chart XXXVy will do that., Vhere;

Column 1 {s given from . step 4

Column 2 ¢
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b.

¢. 4 000 x 375 / 2 200 : 682 Tl fixed cost/U at M-D .

of 2 200 units. 6824500 ; 1 182 is the total cost /U
at M-D. '

1182 x 2 200
1100 x 2 200

2 600 400 - 2 420 000 : Tl. 180 400 , total loss.

d. 4 000 x 375 /1000 + 500 : 2 000 T}. , T.C./VU
2 000x1000¢:2000¢C00 Tl., T.C. for 1 000 units
1100 x 1000 :1100 000 Tl., total revenwe from sales
of 1 000 units .,

2 000 000 - 1100 000 : 900 000 Tl., total loss from
1000 sales .

Column 3 :

a. 2 200 units /year x 150 Tl./unit s 38 300 000 T, /year
profit.

b. Same 3 300 000, since the demand excedes the produc-~
tion volume,
C~. Same 3 300 000
d. 2 200 "°x 450 ¢ 990 000 T1. total fixed ocost/U for
a2 at full - Cs.
980 000 /1 000 : TI. 990, F.C./U at L-D
990 + 500 ¢ TI1. 1490, T.C./U
} 490 x 1 000 ¢ TI, 1 490 000 ,T.C. for 1 000 units.
1100 x1000 ¢ T1. 1100 000, total earninge from
1 000 zales.
1490 000 - 1 160 000 : T1. 390 000 , total loss at L-D

Column 4:

a., 100 T1./U x 1 000 U/year s 100 000 T1l. / year profit
bo Same .

¢. Same

d. Same, since the demand excedes all the production.

Column 53

a. Same as column 2

b. During the next six years, L-D occurs. Therefore,
T1. 900 000 1loss for 1000 units demand as in
column 2,

o. Same as in column 2

d. Same a8 in column 2

Column 6: - o
a. Expansion takes place., It is assumed that .some of
' the other firms also enter the field, thus, reducing
the total progit to: 900 000 -100 000 ¢ TI. 800 00O,

a. 4000units /ye~- x 225 Tl/upit : 900 000 Tl. /year profi:
For the first two years the demand is estimated as higt

t Tl. 2 600 400 , total cost of 2 200 uni‘s.
t Tl., 2 420 000 , total sales of 2 200 unitsl
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d. 100 000 more lonss due to competitions Thus,
9060 GOO +100 00C : 1 002 000 TI,

-3
o

CHART XXXV

i i 3rd and_4th voars Annual profit next 6 yearsg
¢ 8t LCB(U)’annual profit{Ti.}
i a1 Taz reExs a1 ia2-E-a2-NE\,a3-E
al H-D : 4000 | 900000 {330000,100000(900000 {800T.300 T.,\700T.
b1'. H/ L-D40004 ' \_
1000 900000 330000 1|100000| -900T. - ;
ciM=-D 22090 ) ~180400{330000 | 100000 -180400\- )
d{L-D {1000 }-900000;{-390000 100000 -900000\ -}" M} -400T, ~1M{
Columns: 1 2 3 4 5 6 7 8
_J3-NE _
100 000
w(E:‘ Expansion -
NE: Nonexpansgion) 100 009
9

Column 7:

a. A slight dec’ine from Ti. 330 000 profit due to entries.

d., Again a small change assumed. Expansion from M-~P to
B-P is taken as one year.

Celumn 8:

Expansion from SP to BPF takes | year.

a. A 900 000 ~ 200 000 3 T!, 700 000 profit: A pessimistic
behaviour.
d. Same as column 6

Column 9:
Asg column 4

6, Expansion Investments
“For expansion from medium plant (MP) to big pland¢(BP):

[t} Years 4
--3 000 000 - 1000 000
-{-2 000 000) § f 3 =mm=eese=e-=a: =1 000 000/.592
S'—'\
4114%

-
n_

= relfe-0—0-0-0
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Tl. 1 700 000 are required iz the fourth year to expand the
business. For expazsion from small plant (SP) to BP :

Bu Years 4
-3 000 000 : ‘ -2 000 000
~{=1 000 090) g 8 3 s =2 000 000/.592

8 t Tl. 3 400 000
il

Tl. 3 400 000 2re requiPed to exparnd the busihess in the four::

year. Here, we used 14% discount rate, assdmiug that the

business is very risky.

7. .. DT___ 8. Expected values/Yesr
H-~D,50%,800000 __ta, 450 000
=~y / HL-D,20%, B b, 180.000 for 3rd
1/ 900000/-900000 and 4th years,
2-yeariy, -180. 000 for next 6
construcy, M-D,20%, ~180400 c. -36.080
\ L=D,10%, 506000 3., -9Q 000
. LH-D, 0%, - e. 0
_M-D. 20%.330000 f. 66,000

& H-D,70%,800000ig, 560.000, 1,190 000
H-D, 70%\‘“‘* L-D,30%, -1l mil,|h. 231,000, =300.000
330000 ~/ wE:I-_J,_’(G%,300000'i. 210.000

«”" q,__.us’ D,80%, -400000j, -120,000

L~ D,IO%.-39“000 k, -89.000

M-D, 20%, 100060 1. 20.000
~ H~D,70%,700000'm, 490,000, -2 380 009
H-D, vo%pgiJ(L -D, 30%, -100000n, =300 .000
1000001\ 2 §~= H-D,70%,100000 0, 70.000, 70.000
— FXL-D, 30%, 400000 jp. 30.000

\ L-D, 10%, 100000 r. 10.000

B
1 .
- Other alternatives disregarded

Y

DECISION TREE

CHART XXXVII
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8. Calculation of expected present valu .. of alternative decisic
(T]: period, figures are in Thousands of T, )

BP__:(Build Bip Plant) _

BP
. ' r
Tj:0i1 2] 3| 4 5 8 7 8 9 10 ‘s
a -3000 0|0 M50 | 450 450 | 450 | 450 {450 450 | 450
b [-3000f 0j0 180 [180 {-180 | -180( ~180 ;180 |-lgo {-180
C [-30000 01 0)-36 | -36 |36 | -36) -36 | -35 | -36 -3¢
d;-3009010f-90 | -90 | -0 | -90] -90 | -90 |-90 |-90
T#12004 0 ;0{504 © 504 {144 | 144 | 144 144 144 | 144

Total expected present value -big plant (TEPV-3P) :

~12000§{504 x 1,647 x 0,768 ) 4+ ( 144 x 3,382 x 0,458)

-11,105_

iy it s i s S

. P -
2|Tj:011; 2; 3 4 5 6 7 8 9 10 .
f.1-20040 : 0 66 66 66 66 66 88 86 €€
g 1=2004 00 {231 231 589 560 ] 560 580 530 580
-1190 0

h}-200¢ 0 [0 -300¢ ~300 {-300 - ~300 =300
k1-20040 |0 |-39 -39 -39 § -39 | -39 -39 -39 -39
T+80006 | 0258 | -932 | 258 28T 287 287 287 ; 287

H ' : :
TEPV-MP with expansion : -8000+258 x 0,675 - 932 %0, 592

+ 258 x 0,519+ 287

X 3,433 x 0,519

o 7,733

MP-NE
alrj:a1]2 3| 4 5 Y 8 9 10 )
fl200pofo| 66 66 66 66! 66| a8 66 66
i f-200q 0] o] 231 |23t 231 | 210 | 210 210 | 210 210
g |-2009 ofo0 ~120 | -1201 -120 A -120 -120
k -2001 olo} -s9| -39 -39 -39] -39{ -39 | -39 -39
Ti-so0d o {0 | 268 |258 258 | 17} ur | ur 17 117

_{

222,328

TEPV-MP/NE : 80004258 x 2,832 x 0.7894117 x 3,433 x 0,512

.
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SP-E : Small Plant with expansion
T: 0 1] 2 3 4 5 6 7 8 9 10
I|-1000{ o}o,{ 20 { 20 20 20 | 20 20 20 20
m! -1000 { 0f 0! 70 70 | 70 ‘

: -2380§ 0 490 490 | 490 | 490 | 490
n{-1000 § of ol «300 | -300] -800] -300 | =300
r}-1000 folofle 10 10 10 10 {10 | 1o 10
Ti-%00 | of 0] 100 {-2280 | 100 220 220 | 220 | 220 220
TEPV~SP-E :.-4000+100 x 0,6%5 ~2280 x 0.592+100 0 0,51

4220 x 3,433 % 0.519
1o 4,833
__SP-NE .

Ti: 0 1{ 2} 371 4 5 6 7 8 ) 10 1
1}-1000]0j0 } 20 20 20 20 20 20 20 20
o }- 1000 o] 70 70 70 70 70 70 70 70
p}1000 jo fo 30 | 30 30 30 30
rl ~tooo ] ofo}] 1o 10 1o |10 10 1o | 1o 10

T4 ~ 4000{ 0 0} 1o0 100 100 130 130 130 130 130

TEPV-SP-NE : -40004+100 x 2,322 x 0.7603+130 X 3.493 % 0. 510
: - 3,689

e v e ok o e e e

Recapitulation:
Al ternative decinions _ TEPV ___
- ~1 ., BP T1-11,105, 000
2 . MP-E Ti-7,733,000
3 ., MP- NE -7,329,000
4, 8P- E -4,838,000
6., 8P~ NE - 3,589,000

OPTIMUM SIZE SELECTION DECISION

The result of the DT analysis reveals that the optimum
aize sf small plant with no expansion in later years, The
comparigon of alternative decisions shows also that the moast
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; : _ nilurnnilve 13 >uild big plant, with correspon-
ding figure ¢ ~11,105,00), « il =gh 1t haa indicated highest
profit per unit as we remember.

:
R L R I T
dicadvantigoots

The resulting expscted prssent value figures are all minus,
not to imply tkat ail the glterus‘ives result with losses. Those
TEPYV figures should be considered only for comparative pusposes
The reason for this is that we did nct teke the whole lives of the
investments into accourt, ui we wanted only to be content
with a length of period sc 23 tc snable us to have a fair
com, :rison between the decision aiternatives. The length of
life for the alternative sizeos that we used here was 10 years.
Nonetheless, the benefits in the given example are very low,
See that, return of investments vary from 1% in B-BP to
about 4% in B/SP-NE. On the other hand, the assumed rate of
interest, 14%, is a high percontage which indigates that the
business is very risky.

As far as the undertaken period of 10 years is concerned,
.we did not go beyond that, because:

1. Choosing 10 years was sufficient to compare the
alternatives

2, Or, we might have no idea or estimate upon the events
that would be expected to occur after 10 years

3. Also, we might have forecast that no change would

" occur after 10 years,

EXPECTED LIFE

Expected life of the plant however is not 10 years,  but
more, In our earlier discussions we have assumed
perpetual life for  some investment alternatives for the
reason of simplicity and ac rcquirement of perpetual business
goal, Here we shall discusshow to find what the exact life of the
plant with all its components counld be until it is secrapped..

The composite life of a2 plant is defined a8 the time in
which the total annual deprcciation charges for the plant
would amount to the total depreciation value, when accumalat-
'ed at an assumed rate of intercst. The depreciable value is
the wearing value which is equal to purchase value minus
dcrap value. The problem is to determine the composite life
of the plant composed of several parts havirg differgnt
probable lives. T hese parts arel  the installation facilities,
the building itself, machinery and equipment, etc. We know
their probable lives and depreciation rates individually, For
official depreciation purposes there are oificial rates , and
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for business purposes we may sei up different rates which -
fit_bettfar to our policies. Tae problem is how to find the
composite life of the eatirc plact. %ot us develop the model(34):

Accordixg  to the definition s

Wi S_D -
;' (17)
Vhere, W denotes the total wearing value
(1+1 301
S] : » denotes the coefficient which

brings the annual depreciation charges to the present value.
‘D denotes the total annual deprecisfon charge .
i is the assumed rate of interest for discounting.

If we put the value of s_] into (17 ) :

n
( 1+ )2 -1
W o x D
i
Wxi
or, (140 ¢ 14
D

Solving for the exponent , n,

w
log( 1t i)
B
Tn?
log {1+ i}

Putting D/W : d , rate of depreciation, the formula then become-

i

“log ( 1+ )
d

log (14 1}

fwhere, n is the expected life of the entire plant.

Let us xapply the formula to our DT model. There we had
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1 3 14%. A-suming also thet D/ : 4 sav. 15 7
substituting, /v 4 ,eay, 18 T%, then,

log (1t ~==n=-)
. 07

log (14 .14 )

log 3

log 1. 14

0.47712

vy

0,05690

t 8.5 years

I we had taken d: 2% , n would be 117 years. The rate
of depreciation affects the life considerably.

DEPRECIATION METHODS
They are several, o which,

a . Straight line depreciation
b . Double declining balance depreciation
¢ . At one time, passing from b to a

- nn; be applied in Turkey . By passing over
from b to a at a suitable time, we want to get use of more
depreciation charging to previous years so as to increase
cost and reduce tax charges in earlier years.

CONCLUSION

P/8 vs. technology vs, portfolio of investments vs size
are the prerequisite variable components of an ¢optimum
enterprise mixture. Probabilities assigned to the variables of
. each componen should coincide. Some will be independet, sone

dependent, and stlll some, mutuallyoexclusive. However, the
so lution of one variable should nd cntradict the solution
outcomes of the others. If so, thean, there will be either of
the followinrZ:

a, Earor in our assumptions

b. Mistake in probabilities

o. Inconsistency in the applied method or model

d. Errors in the information obtained.
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INTRODUCTION

afterbp'lant locati on (PL) problem is a dynamic process, which.
“er being solved will have a static effect -depending on the
degree of optimality of selection- on the benefits of the
business, continuing until the end of the operations at the
location.‘ It is not a general but a specific problem to be sol-
ved as L to the type and size of the business involved.
e It is not merely a cost problem , * but also a
Problem haviiig intangible cowsiderations srelated to the

commubity - and personal preferences of the owners
themselve_s..

In this chapter, the problem of ibcation selection is
started with an overview of its theory. Then two models ara
defined : optimality model, and cost model. The first one
explaines the conditions for optimality in location selection.
The second one constructs the cost structure of the optimum
location.

However, these models are prescriptive.Therefore,to give a
descriptive feature to the location selection probfem, a
practical approach is applied to a particular case. This
approach involves non-cost, cost, and purely personal
factors affecting the decision on location selection.,

EVOLUTION OF PLANT LOC/.TION THEORY

The orig’n is Germany, The forrunners Launhardt, von
Thiinen, Sombant and especially Weber, assumed pure economy
in their theories, where there was a big market and all the
seljers were scattered around. Prices and gqualities of goods
‘'were the same. Rules of pure competition took place. The
seller who was the nearest to the market would have the least
cost of freight and therefore the least total cost, which in
turn would result’in the highest return. Such seller; were.
‘considered to have ‘the best plant location (PL) in the market.

They considered the PL problem as cost problem only,
because ., demand was assumed to be infinite.

Weber went fulrther. and established his imperfect
competition model . There, he classified cost factors into

three groupings (60, 62) :

1. Tranmsgportation cost
2, Labor cost

PAGE {)D

3, Agglomeration effect (proximity to auxiliary industries)




THESIS

ROBERT COLLEGE GRADUATE SCHOOL ,Aalg‘i
BEBEK, 1STANBUL ‘

¢d near at least one of the followind gources:

to be locat

8. Raw material and energy source
b. Labor Supply source
¢. Consumer supply source

The first source gains more importance when the raw mateital
used loses much from its weight when {t becomes finishod
good, For example, iron and stcel and cement factories are
locaited‘lvery close to the raw matetial supply source. .1t is
known that to produce 1 ton of steedl: + 2 tons of iron ore and
2 tons of coal are required (62). Vhen the business is labor
intensive and requires skill, then a ¢érowded and trained
community is needed. -If the good 18 a final good, the fmetory
should be as neay to the population center as passible...

- Later on came two approaches which may be considered
a8 one theory since they assume the same things. They were
"market area™ and "locational interdependence" approaches..
Among forrunners, Hoover, Hanger, Hammer, Christiansen, .

Bolomon and August L3sch can be mentioned,

They assumed seperite market gatherings. Each of the
markets was penetrated by a seller whb loaded its monopoly
over that area. Costs and pr7zes would change acco rding to
demand and economies of scale, Demand was limited. 8o, it
| became a devand faetor that had a great effect on PL.

They analyzed the problem using the following three
criteria: '

1. Elasticity of demand

2, 8lope of the marginal cost curve

3. Amountof the freight cost.

The demand for the output of the supplier was accepted as a
variable factor governed by location of competitor.. Supplier
tried to maintaine its control on its buyers,

We must admit that Weber has also assumed implicitly
the existence of demand factor; but the assumption of its
infinity has not created any restriction to the problem(62).

Still, we cap introduce a third approach by including
‘both demand and cost factors into the analysis and
| presenting them as coordihat-s on the cost vs. demand graph
{chart X XXVIII). There, P' represents the delivered cost
funetion of the firm which is disadvantageously located., P is
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the function of effectively located firm. The left-hand side

- of the functions imply that ., unfavorably
situated firm wil} Probably have more advantage of its localics
at low sales than the other firm. The right-ha 2d .  side
(to the rightof the intersection) however, will favor the firr
at the optimum iocation., This favorability may be due to :

l. Different modes of transport
2. Freight rate system.

3. Number of buyers, as well as,
4. Amount of sales,

OPTIMALITY MODEL(60)

Notations:
L 3 Location
R : Total revenue
8 Total cost
: Average cost
: Sales volume
¢ Unilt pride
¢ Period ‘
¢ Total period of operation of business in -ivan I,

C
Ca
8
P
t
n

Formulas:
L: {f(R-C)
Subject to:
C: (S x Ca)

R:@(Sx P}

When dR ¢ dC , there is locational equilibrium, that is,
optimality in location selection is secured. Generalizing this
logic, it should be that :

n n
N N\
,_./_w P‘,:-St - Z..- Cat St s 0
t:l tsl

to obtain the optimality.

COST MODELX

This model heavily depends on the algorithm developed

b 4
by Kurt Spielberg in his article (65).
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Notations: _
m s Number of plants which produce the same P/S
ni: Number of consumers that the P/S is distributed to
ni:

NUm:oer of customers whcse demar~s are supplied by
piant i{

i1 : The particular plant
J ¢ The given customer
dj: Demand of the customex j {sink j)
Zi: Cost associated with the piant i (source i)
Al: Total amount shipped from source i
Alj: Amount shipped from source i to sink j
Yi: State whe:t her the plant is built or not ‘
81j: Unit shipping cost from solirce i %to sink j
fi: Totzl cost of source i (construction cost plus
production cost)
Uis Production capacity of source i

Conditions:
There is one P/S§
L¢i <m
.
1€J gn
Zi : 0 when source i is not built

1::

N

AL 3 Atj

jal

Yi : 1 when plant is buliit

Yi : 0 when plant is not builg,
Yi: 0,1

fi + 0 when plant is not built

Zi : f{ when Yi : 1
Zi : 0 when Yi: O
0 Z1afi
Formulation:
Objective function:
m,n m

T ”\Q‘”"
- s > Sij Al , f1- Yt
Minimize 2Z : ~ i i+ _{:

» ]

-

i

isl -
y N

~

Total cost of shipment Total FOB cost

Subject to :
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CHART XXXViil

Delivered cost
¢{average cost

of produciiox
+freight cost)

Distance ¢ buyers and/or value of sales

Aty 0

An+. above mentioned eonditions.

Revigion:

Put Xij s Aij / di . meaning that the slipment from source
i to sink j is a fraction of the total demand of .j. Assuming
i either supplies all what j needs or it does not

that ,
supply j at all, thus,

Xij : 0,1 only. Then,




THESIS

ROBERT COLLEGE GRADUATE SCHOOL \Z5
BEBEK, 1STANBUL PAoR

Put also Cij : sif.dj, meaning that , that is the total shipmeut
cost for the total demand of sink j if it were supplied by ¢

gource i only. Then the whole model will take up the followiny:
Hosar programming forms

m,n m
Min. Z : \> Clj. Xij + \ fi. vi
- yan
isj i:1
Subject tog
m
;.>._.,. X{) sz 1 G:1,2,..,nf
i:1
n.
Z Xij:'.:ni Yi (i:14,2,...m)
J:l
Yi : 0,1
Xij> 0

As a consequence, optimal solutions may in general associate
more than one supply plants with a given customer j. Evident-
ly, for fixed Y, the linear programming problem 18 a
transportation problem ., As some of the routes may be
prohibited ( when Cij : L, where, L is assigned a prohibitive=
ly large cost), however, the transportation problem may or n -
may not give afeadble solution,

We have included into the analysis only the cost and
demand factors which could rationally be measured. What if
irrational factors had to enter

.. the analysis? In this care , the above model will have

a pértlal fulfiliment in the selection decision. There is a
practical and widely used approach , which does not even need
computer's help, taking into consideration all tangible and
intangible features of the PL problem. - ‘

PRACTICAL APPROACH

Steps to follow :

I- Establish the committee which will deal with this problem.
" The responsibility of the committee rests upon the




TRESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBRK, 1STANBUL PAGE 2 G

strategies involved., Either one of the following strategies
could be utilized v

l. Location selection (L8-) for entiraly new plant

2. LS for expansion of the business

3. New location selection for an old tusiness.

Difficulty of optimal solution goes down as we go from {1) to
(3). Howeve‘r. ® the committee will go in the same analytical
Procedure to get the result, in all cases.

II- Establish the selection ¢riteria (requirements fof the new
plant),

The location of any firm depends upon sevetal factors which

can be classified in various ways. One way can be

l. Primary factors

2, Secondary factors
Primary factors are the factors without due consideration on
them, locating the plant somewhere does not give optimum
solution. Secondary factors are of lesser importance. An
other way of clagsification ia:

l. General factors ( which relate to reglironal forces)

2, Specific factors ( which relate to the location itself).
Another way :

1. Non-cost factors

2, Cost factors

3. Purely personal considerations of the owners.
We shall utilize more of those factors a few steps below. To
find out these factors, some sources of information for PL
analysis may be listed as follov3: ~

- Newspapers

< Architects and engineers

- Departments of electricity, gas, water
- PTT

= Civie officials

- Municipality

~ Chamber of commerce, {ndustry
~ Consultant bureaus

= Firms

- Real estate brokers

- Tax department

-~ Trahsportation agencies

- Gowernment

Statietical publications , reports

Il1- Select the general area (region ) for the new plant,
The region is where most of the requirements , especially

primary requirements, for the -new PL are satisfied.
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IV~ Screen the commurnit ies within c¢hat ares.

Belect, i applicable, tke community whereby there is a
heavy consentration of the primary PL faetors.

V- Compare the alternative communities and select one.

The one which offers the optimum combination of favorabls
factora, is selected.

VI- Select a site within the chosen community.

. The site which gives the maximum profit, minimum cost,
optimum personal and costomer satisfaction, is where the
plant should be constructed.

VII - Construct the plant
This is the suject of a next chapter.

On chart XXXIX we put all possible but general factors
under the analysis and tried to come to & SYntheSlS

which will enable us to decide on the optimum PL alternative.
Plant can be built either within . Qr outside the
country - o both cases, application of the

procedure does not change, however, 28 to foreign country-
alter:matives, certainty of data must be higher.

Chart XXXI1X presents non-cost factors, their relative
weights to the proposed company, and their ratings among the
alternative communities. The last three columns show the
weighted ratings - of non-cost factors. The total of those
columns indicate that, town B has the most advantageous
position for the PL as far 28 non-cost factors are concerned.

CHART XXXIX

NON~COST FACTORS

Weight Rating: .
1: Less important 0 : No value ?
2: Moderately important 1: Poor V"eightec;
3: Highly important 2: Good Rating
44 Extremely important 8. Best
.S N EE W R W W NS W WSS e Aol A8 S AR e T SR S am se A S S T ML Sm NS Em A m D = e e g ----T-—"""
W.| Non-cost factors Town| Town Townu : }
A B Cc fja1B C

P b e R e e e e e C XN R o= - -r--—-u-F--u-—-pr—---
1

(Continued ) f
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(Cont*nued?

e e s e i 1t

| E ~
W, ; Non=-cosf{ factors A B € A B .C

‘ ; . ' i
o 1 i g B - o s 1t = etk e ki ke 8 st - -y :

; [ETEP - et e —
],4 Charactew'istics of the : ; ' i
i surrounding territory :1 | 2 @ 3.i4 , 8 !12

- Terrvain

= Elevatior

~Fiood hazards

~Volcanos

- Avaiiability to the
industry

ﬂ--bu--u-—mn--n—-mun——--—-n—t-——m

3 Climate

—---}—u--h--— ETEELELLLE S - e we gy

- Temperattre
- Minimum
- Maximum |
Length of seasons !
- Winter 1 i
- Summer I
Precipitation ;
Humudity { i |
- Wind and dircction _! ‘
Smog ! i
! e e - - e - = - - - -y -----'b----g----q----------p-—-ql-
3 Availability of transport medfa 1{ 3 & 2 3 9 6
- Railways 1 i
~ Highways ‘
- Waterways i ;
- Airports ! i :
i ] Al e . e - [P - -J----é--—--i-----dh---------d,----
2 Existing transport facilities 2 2 ( 2 4 4 4
Trucks : g
- Busses a
- = Train

§

i
t
!
‘ ¢ !
e ey e g e NN o S TS e R . L L L L T T W ;---T----;----i----h ——————— 3

2 Civic administration 3 . 2 f
- Police E : i
{

; - Fire

; ~ Municipality services
5 - Sewerage , ? - ‘y
| Garbage disposal
- Hospitals

; ~ Judiciary (Continues)
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. . Non-zust fzcicrs . A B ;. A H I
‘.,\._.«.__j...__.,...-_.....,,.M.h,. e e e e e _.i.. _{L e :ET___,__,:L,__ "T" ;
4 ' Company image K 2 2 12! 8, 8
e e e mc e ————— AU Py F U U Sy S
1 | Standard cost of living | 2 1 3 ui 1 3
3 ; K ousing avai~bilitiesg 1 1 2 3 3 6
i
5 - For sale
= For rent
] - Comfort
it TR TN RO P ho—— SRS | SR NI N L
4 Energy availability
- Power 2 3 1 8 12 4
- Strength
- Bervice of supply
- Reliability of "
- Adequacy of "
- Kind of service
- Seasonal restrictigns
0 - Coal - - - - - -
2 - Gas 2 2 1 4. 4 2
- Natural/Artificial
- Quality
- Quantity of supply
- Service of " '
- Reliability of " |
- Adequacy of :
cecfocmmmm ] A P IS | S R R |
31 water 3 2 3 9 | 6 9
- From city main: i
- From rivers |
- From wells ‘ !
1. Volume
2. Quality
3. Chemistry : :
4, Service facilities : i
5. Reliability of service ! : boe
‘6. Accuracy of service ; 3 i
D e e i o o L R e W e N KD W e e e e e L e L L R L L LY Y P L) r
o ’ i
{Continues)
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1 ' e e e L
;“I: Non-cost factors A B ¢ A 3 2
! ! o= s . : - 1 ¥ : PR
2 ' Competitors 1 12 ;2214 4
- Number § | i l' l
| - Size | L i
: = Efficiency ! | ! ;
~ Average number of employeos | § ', 5’
~ Average wagc reta I ; i ’
- TYpe fo manufacture | {
- Competition ! ;! i
~ When have they 2ome to the | | '7
town ? f H
- When/why theq ‘moved. from the
town?¥ ‘
R P e amm——— e I | S Sy
‘1Bankgfand loan institutions 1 11 {1 {1 |1
= Number
~ Interest rates
Capaci'y
e a2 e -t o 2 o o 'SP SR N & N W SN
1 Schools 2 3 2 2 3 2
-~ Common
- Technical
- Commercial
- Administrative
e e VS L G o e R R e ¥t D G R D el ik LRk § ST RGN R I
2 Revreational facilities 1 1 | 2 2 2
‘- Sports
- Parks
- Cinemae, theaters
- Swimming pools +
e ——— Sy RPN PP | SR [ N i
2 Social facilities 2 1 T 2 4 2 4
- Mopsques '
- Libraries § : i
- Newspapers [ i ’ :
- Restaurants ' 3 ! i
| = PTT ? A
' = Hotels SN A i
1 | Population growth -tz | 2 E 2 .{3 2 : 2 2 !
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[t ST P

. 4 | Labor availabilities 3« 3 1 12 .12 4
| ;' =~ Total employment ﬂ — t | e
E ~ Total unemployment ? ; t i
. = % unionized ; ' 3 :

l. Skilled male ; ;
+ Skilled female o ) * '
. Unskilled male :
« Unskilled femaie

2

3

4 i

- Past history of disputes '
- Turzzver ?
~ Educational levei ;
- Efficiency /productivity i
i

U P D R S ) WE b wn D ww we W ma W -n---—-lb--—----:uw—--,—--u----u

'4 Staff availebility

- Engineers ;
Administrators : [
¥ Managers ‘
Officials ;
1. Number ‘ !
2. Turnover '

u-&---—-w--—----—---——au—--m-—-—-

2 Construction material 2 ;2

|
|

- Resources {

- Volume |
Construction labor | :
availabilities !

: ]
- Proximity of resourcep ‘ !
---r ----------------------------- 4- —-—--q--—' -—--b---'L-—-.

{

3 : Soclal factor
[
!

- Political

t
!

t

l

|

- Cultural ! i ;

- Religious : i i
-y .- = e o ﬁi—-—-lh--q-—- -——-1.—--+-n-l—-.i
P H : !
TOTAL RATING 1370 41! 39| 95 i1 o7 |

?---g---qu--n.+—-—--u-.u—‘—-—-.-;

i:,'i A

i

!
| v
i ]
. i :
[ H

4
1
1
T e e ety e e s oo
]

Chart XL shows the analysis of cos * factors. 1 year is
taken as base period, The: "requirement " column figures have
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been calculated considering prospective sales volume and size
of the company., Prices should be comparative. The last three
columns cover the total costs for each cost factor:. The totals
of those columns give us the amounts of annual costs v the
alternatives. Since town C has the least total annual cost , it
has the most advantageous position. But, according to the firsi
chart (XXXIX) we have found that town B has been the best. So
what to do ? In those cases, the third criterion other than non-
dost and cost criterion, "personal preferences " takes "over

an important function. 1t is the utility that non-cost and cost
factors will give to the decision committee. If the committee isg|
mOﬂ‘? ~consclious then it selects the town C. If it were not TI.
1,621,000 and 2,193,000%!instead, only T!. 162 ,100 and
219,300 respectively, then, utility of plant B might have been
more to the committee, since the difference would have meant
nothing considerable.

We can propose another way to find a soluiion: From chart
XXXIX we see that the higher the total won-cobst ratifig of an
alterndtive, the bottet it ik, From dhart XL , the smaller the
total tdst, the better. 8o, if we divide the total cost column
by the torrebsponding total noti«cost rating c.oiumﬂs. we get
ratioy + The smaller the ratio, the better it i#, The row Ycost
factor / rating non-cost fud%or" points to this fact and reveals
that p lant C is still the optimum location to be chosen. But it
is true also that it does - not give always correct -result. Ong
should be careful,

After having determined

a. Non-cost factors

b. Cost factors

¢. Personal preferences and found the optimum
community , the next step and the final one is to select the
gite where the plant will actually be erected. The same but a
smaller analysis than that of community selection is required,
Some of the factorial cobsideratione may read as follcds

1. Acreage
2. Proximity to main roads
3. Elevation
4, Foundation
5. Accessability to
~ power lines
« Gas lines
-~ Water mains
- Resources

6, Sowerage

| 7. wind direction
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8. Sunny side
9. Nearness to transportation faeilities

10, Location

in the town

11, Fire protection facilities
I% History of flood
13. Beaug v of scene, etc.

C_o“st factors

Al 145 1 e i

Tax rate N
gross profit
per year)

i
3
1
L.
i

Average wage
rate(Tl. /Hr.)

Energy cost

-Gas (T1l./L

lWater (T1. /Ton

|Raw material co|
- X
-Y
- Z
- Q

Average- rent fan
housing(TL/Y}¥

Construction
material
- Btone:
~Cement
-Sand

<« Iron

4

-Power (Tl, /Kw. 20

Land rent (T1. /a}2°2¢

"CHART XL

COST FACTORS

Average salaried 200?18 00

‘Total cost
Price (Tl. _Lln Requirements. _____ {(Tl.'000)
A _Be-_,-g.,.__T.,m._,m, . A, Bl ©C
: i : !
: 1 H !
|40%| 40% [35% i500.000 T1, | 200 200! 175
l
. i |
3.0 (3,20 .80 200 000 Hr, 26’00 5401* 560
. | |
.25 1,30 1 000 000 Kw. 1200 |250 | 300
.50{.50 .60 , 100 000 Lt, .50 50 60
o 9 :
.9¢ 1.0 {1.01 1 500 Tonk .1 1 ;2
i i i
| :
2500 30 staff 160 | 54 ' 75
3000 | 1500 200 sores {400 | 600 300
f i
18.) 20 . 20,] 400 Kg., (72 | 80 i 80
2. |2, [2.20 3 200 Kg. |8 8 7
.40 1.,50 .60 5 400 Kg. P2 3 3
.50 .50 {.,40 1300 Meters; 1 1 l
| o
6 000 6500 4750 4 families 124 j26 | 19
f | X
l‘ i
' }
150 {170 [100 | "0 trucks |15 1710
10 |10 10 i . -. »acks b2 2! 2
100 | 80 | 50 . 220 trucks | 22 {18 | 1l
2.2§ 2. 35 2. 55 10 000 Kg. | 23 | 24| 26 |

(EOntinues)
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(Continued)

Cect ~factors Mlllion Km.

1 Total cost :
| Price/Km.~U.: (T1.1000 ) i
..i : i

! i D i
A:B|c’ A B Lo
Transportation j E

i
] i
cost 5.0 4,416.0 1 .05 Ti. /Km-U 250 220i 300
|
{
|

8pecial cost !
(Bridge fare) =

10 000 T1/Year] 10 0 i 0

-ﬁ-ﬁ-*-.—_-L--‘l)
TOTAL ANNUL QOST i 1938 '2193 !:1621

n—-—-——-————.--

Lo a
/Rating nqn-cost fact.za 3 |21 19 ‘17 |

Total cost facton

DECISION : Choose Town C  since 17< 19 ¢ 21

CONCLUSION

PL selectionconcludes th
‘phases of enterprise selectio
stages-

Cgpitalization selection and re
to obtain funds

- next chapter.

e initial research and study
n. Then come the real activity

porting to financial sources
is the fimtone considered in the
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INTRODUCTION

Capitalization selection is defined in this chapter zao
the accomplishment of the following activities:

i Prediction of long-and-short-term cash outflows
necessary to establish and operate the new busi-
ness,

> Determination of the sources of finance to meet
the requirements of predicted cash outflows.

3. determination of the optimum compotition of
financial behaviours (investment, borrowing ,
and leading).

4. Preparation of a_financial feasibility report
to be submitted to lending bodies (external
sources of finance; to pursue them in financing
thke new business.

5. Preparation of the financial statements based on
the final status of the internal and acquized
funds, and thereuppn , construction of' the
capital structure,

! in the following pages these activities are discuss c-d
separately.

PREDICTION OF CASH OUTFLOWS e

Master budget model that was discussed in portfolio
selection reveals cash outflows necessary to establish and
operate the new business. Those expenses relate to acquisi-
tion of asrets depicted by enterprise selection activities,
Master budget model will also reveal when and in what amounts
shouid those expenses be made. Their sums for each period
indicate the total capital requirements pertaining to those
periods. However, priority is givenr to those expenses which

it possible for the new firm to be established.
DETERMINATION OF SOURCES OF FINANCE

Next consideration is the sources through which thosg

ash outflowgcan-be financed. There are external and internal
ources of finance which are illustrated on chart XLI.

ince internal sources of finance are already at the hands of
he owners they are known beforehand. So, the difference
etween the total cash outfiow requirements and the total
mount of internal sources of finance will give the theoretical

need immediate considerations so that thei® financing makes §:

Acquired throlgh oxterndd e




THESIS

ROBERT COLLEGE GRADUATEH SCHOOL
BEBEK, 1STANBUL

Sources. It is the theoretical amount because in practice all
of the external needs may not be acquired due to prevailing
restrictions in the present financial market of the country.
Thkose restrictions are mainly, lack of external capital, high
cost associated with {t, imper ‘ect information pertaining
to the capital market, rfsk involved in debt finaneing; )

governmant regulations, and variation in profitaﬁilities
of different levels of debt flnancing (chart XLIT ),

CHART XLI
Financial flow chart according to sources
f [
External sources internal sourees ,
f=— Loans -~ CurXrent 1ncome
- Banks - Accumuliated eash savings
Government i
~Persons — Fixed assets ‘

Other loan inatutions
— Alds
—— Inheritence

b gift

Consumption Saving Inveé}tment Lendihhg Ald Gift Other
! |
) i
Investment optimization decisions

DETERMINATION OF OPTIMUM COM?OSITION OF FINANCIA
BEHAVIOURS .

Despite all those restrictions in the financial market
there is a theory developed by Irwin Fisher and expanded by
J. Hirchleifer (46) to find out the relationship between exter-
nal and internal finaneing behaviours and determline the optimum
composition among them. 1In the following analysis (chart
XLIT) lending 18 also introduced as an outflow of cash
varying with borrowing (inflow of cash) in an oppeyite direction.
They are both considered as external financing behaviours.

Assumptions of this theory are as followa:

PAGE] 3%

l. Utility is a function of consumption , only. Thatﬁs:
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Ut CH

Where, U is utility of the particular financial behaviour
C is consumption

2, There i8 perfect capital market (perfect
information ).

The business establisher will look for the opportuni-
ties on both borro”ing and lending in the capital market. As
far as the investment behaviour f{other than borrowing and
lending which may also be considered as investments) is
concerned, the establisher kncws already the field in which
he will invest for the new business. Then he will try to
achieve two things : ’

l. Maximize wealth (by obtaining tangemcy between
market Iines and production opportunity locus).
2. Maximize the utiility of lending or borr¥owing
(by obtaining & tangency between market line and
. indifference curve),

- Yo and Co represent the initial income and consump-
tion. Y1 and C1 , the next period's income and consump -
tion, OCs5 is the income Yo. Of that, the business
establisher should invest the amount C45Cg 1in order to
increase his wealth, Of that, he can borrowthe amount csc
to increase the utility of investment. If he chooses lending
also as an alternative in decision making, then, he may act as
followst '

Invest C9Cp to increase wealth
_ - Lend C;C2 to increase utility. So, of the income
OC5 (YO)

-+l

-~ OC1 remains as the consumption Co, of the initial
year,

- €Ci1C2 remains for lending.

- 0203 remaing for Investment.

- cac remaing for borrowing

~ C4Cg remains for investment any how.

- The corresponding flows in the next yesar are seen
on the coordinag scale.

We recognize that the market borrowing line has
bigger slope than that of marketlending line. That is because
of the fact that, usually, borrowing interest rate is larger
than lending interest rate for the firm, and the slope is defined
as ~-(l+#r ) , where r is the interest rate in the market.
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CHART XLilI
#foﬁtabilit}ﬁ Stable state
No. 1
table state
2
% Debt financing
CHART XLIII
Y1 |Cy
Lending market line Lending
{present worth line, or, indifference
wealth line) — curves
. -
/ & Borrowing market
line (present worth
Iine, or, wealth
line)
Cat
' Borrowing
c.! ‘ indifference
2 \ \ curves
|
C
3 T l
! | .
Gy T
1 l ,
' i | Production
| | | i -~ Opportunity
i \ L ¥ locus

C

4 5 Yo, Co
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hrough formulas (2%):

Suppose, additionmal capital

E : { e ez,ea,.......et )

can be obtained by borrowing. The net cost of the loan e, 1a:

t
i w
q e
C(et) : Z—- P + ¢
(1-'-::')1J (Ii-!')t '
pst+l .
Where, C(et) t Net cost of the borrowing
et * Additional capital borrowed at time t
: The borrowing period ( t-*l?.p{w )
q_ t The principal interest paid to the lender in
P period p

The interest rate for the firm.

It 18 assumed that C(e ) is non-negative and monotone non-
decreasing and that’C {0y >0 .

Lending the unallocated capital can also be ineluded
in this model by redefining C(et) H

w
. ql e't
C(e' ) ¢ - —e e -
o (1 r)P it
p:t+l

Where, C(e}) :+ Net cost of the lending

e'-t ¢ Lending amount at time ¢
q.'p : Receipt in period p ( a%, (q;) <q'w )

In the below 'ohart we see the cash flows of external finaneing,

—---C-------ﬁ-—---------—--—----——4—‘0----—‘-‘--------n---nﬂ

0 1 2 ... t tl... W oeeoo T Periods
eo-%el-ql.ez-‘qz et~qt¢ et“-qtd Cw= 9w °'I‘A"q'r Borrowing

~odedy --- | 'ﬁ"qi e:v,-q‘fv e.'r-rq,'r Lending
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'11. Technology to be usad

Imay evaluate the new business according to its expeeted presont

PREPERATION OF FINANCIAL FEASIBILITY REPORT

When it is time o appeal to lenders, the new business

true. He will be able 4. acquire some of the external financial

due to prestated financial market limitations., However

practice , the new business founder has to appeal to the creditofs
{external sources of finance) with a well prepared financlal feas}b
report at hand ;, This report can be considered as a statement o

bieen carried out in this thesis. It covers the following oconsider
tionss

l. Branch and name of the new business

2. Location of oo "

3. Purpose and policies of the new business

4. Its evifects on the cconomice welfare of the country
5, Legal status proposal

6. Names and shares of the owners

7. P/S to be supplied

8. Size and market coverage

9. Raw material to be used

10, Export ant import conditions

12, Employment

13, Time to initiate the business

14. Long-term sales and profitability of the business
15. Financial powers of the owners

16, Financial analyses of the new business

17. Financial requirements of the new busineas

18, Extermal financial needs of the new business

19. Other material required by the creditor

FIRM EVALUATION

Upon this repowt , the creditors will evaluate the new
business and decide on how . much they can lend. Creditors

values., The value of the new firm project can be represented

by the following for;nulaz
' a

EPV Z q. ¥y
izl

where, EPV is expected present value of the new firm project
1 18 a particular period

p 18 life of the firtm

—

establisher will see that what Fisher's theory suggests is not albuqya

requirements , but for soae of them he will not be able to get fundjs

the findings out of enterprise selection activities which have sof f

i
| §
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q '
1 18 EPV factor for period |

Yi is cagh flow in Period ¢

As a result of firm evaluation, some creditors will accept
lending and some will reject, Those whe accept lending may or
may not satisfy entire external financing requirements, If some
part of the external financiml re~uirements is not covered
through credit financing ,then the owners may follow one of the
following strategies: . ‘

1, Issue stock or bonds. ,
Thie strategy may also be a primary considerétion in
exter:al financing,

2. Reduce the gize of the buginess,

3. Plan the implementation of some projects to a later
‘ period .

4, Reduce the size of the project,

5. Find other creditors even at higher interest than normal,
This will raise the cost of capital

6. Give up the project of the new firm,

After a decision is taken, then, its implementation takes place
When the required funds are acquired, the next step in
capitalization selection activity will be the construction of
financial capital structure through preparation of pertaining
financial statements of the new business. :

CAPITAL STRUCTURE

Capital gtructure reflects the financial position of the firm,
Financial position, on the other hand, reflects the sfficiency,
productivity, profitability, liquidity, and solvency of the
firm's overall operations, Generally , capitel structure, and.
particularly, financial ratios which are the interpretations of

the numerical
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data in financial statements, should be in accordance with
the nature and size of he enterprise.

FINANCIAL STATEMENTS

In view of the capitalization principles a. sbund
¢apital structure can be established through the use of
financial stdtements{clart XLV) . Chart XLV shows the
activities and related financial statements necessary in the
preperation of capital structire. The mog_t important of those
are income gtatement and position statement, which are

respectively the dynamic and static conclusions of enterprise
activities.

COST OF CAPITAL

The final consideration in capital structure
analysis i8 the calculation of cost of capital which is
fllustrated on ehart XLVI.

CHART XLV
Overall view of the total budgeting process and financial S8t.

Business goals and objectives

|

Businesailong-range plan

Business long-range sales forecast
!

P/8 mix strategy

Short-term sales forecast

_Ofsratingstatements ' _
Manufacturing policy | Marketing poliey IR-D policy |Fin, Pol.
Production budget Ad Budget Research B.{P/S B.
Materials " Sales " Develop. B.[Branch B,
|Personnel " | Turnover Region B.
Capital expenditures :

Break=-even chart

Budgeted financial statements
-Capital budget(long-term cash flows)
F ' LCash " (short=teerm " "
‘ tIncome statement{Profii and loss ntatement)
“Pogition statement(Balance ~Sheet)
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CHART XLVI
Cost of .capital

——

Classes of Marketing value{ %Wethgt{%Cost Weighted % cost
Funds {T1) a b a x b

Short ~term 140 000 . 10 10.4 1. 04
Long-term { 420 000 .30 7.8 2,384

- 3
Stocks ‘

- Preferred 70 000 .05 14,0 .70
-Com_mon 770000 ‘ « 55 24. 0 12,00

Total 1.400,000 1.0 16.18 :

Total cost : 226.520 TI1,

There are two theories of cost of capitals
According to classical approach , the cost of capital does
change as composition of capital changes. Acocording to
Modigliani and Miller approach , cost of capital does not
change as composition of capital changes. Chart XLVII
illustrztes the two theories.

CHART XLVII

Cost of capital . Classical approach

\ / Modigliani and Miller'd
\_/ approach

% Debt in total capital

CONCLUSION

In this discussion we analyéed and gave a solution
to the financial probloms of the new venture. The basic
considerations were in the following manner:




THESIS

ROBERT COLLEGE GRADUATE SCHOOL PAGE
BEBEK, |STANBUL

e

l. Determination of cash outflows

Determination of cash inflows(sources of finance)

Determination of optimum combination of

external and internal financing

4. Financial report to creditore to acquire external
funds to finance some of the new firm require-

ments,

Preperation of financial statements for the

_ construction of capital structure .

6. Calculation of cost of capital,

| By now, the finance and actounting departments(x]
of the new business Bhould be established , and finaneial
transactions that will take place should be recorded ,

If the owners have decided to abpeai to publi¢ by
Issuing stocks or bonds, they should fdllow up the ‘
acquisitions . They should also appeal to publiec authortities
when a2 required amount of capital is accumulated , to label
a legal and commerecial standing to the new business, These.
and related activities are discussed in organization selection,

x T.hose departments are also the last ones te expire
in case of bankruptey.
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SUMMARY AND CONCLUSION

. Enterprise is assumed to be a perpetual entity. There?
fore, its problems are also supposed to be continuous.,

An entérprise model consists of the following stages:

l. Enterprise selection
2, Enterprise operations
3. Enterprise expansion

Enterprise operztions are the activities carried out
conti nuously as long as the firm stays in the market. Those
operations which are mainly administration, fidance,
production and marketir g, constitude the routine functions of
an enterprise. Their aim is to acdomplish the current (shor. .
term) objectives of the firm,

Enterprise expansion activities aim at accomplishing
the future {long-term} objectives of the enterprise. Those
activities, in addition to the expansionsd problems of enterp-
rise operations, are mainly research and development, new
P/8 (product/service) planning, acquisition, merger,
consolidation and diversification. They help providing a bettex
fut{ure outlook and better accomplishment of growth to the
enterprise.

Enterprise selection activity , on the other hand, is
the begin ning of the cycle of enterprise model. It is a cycle
which starts with an enterprise selection, goes on with
enterprise operations, grows with enterprise expansion, and
links back to the activity of enterprise selection for further
diversitication into new firms . bra-ches or P/S's. An.
the oycle goes on this way . '

The aim of enterprise -selection activity is to build an
enterprise with an optimum selection and combination of
pertaining activities so that the new firm can operate
effectively and grow properly under the business conditions
that are expected to occur.

This thesigtovers in its scope only the enterprise
gelection activities. The!~ identification, analyses,
| relationships, interpretations, alternative approaches and
optimum solutions are treated in the thesis. This thesis
deals with these probiems in general terms by somethimes
giving specific models and simulations to clear up the
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procedures., Emphasis is on mathematical models and their
applications,

Entreprise selection activity covers the following c}gaptors
in the thesgis:

Chapter I , Businsss Selection, discusses how a new business
field is found under the considerations of business factors~
namely, goal and objectives, states of environment, available
resources,and business opportunities.

9hapter I1, Feasibility Analysisi, covers the analysis ,
interpretation and evaluation functions of the new businsas,

Those two chapters include all of the problems which must
be solved in order to conie up with an optimum enterprize
model. Howevar, of those problems, the following are discussed
in seperate chapters in order ot clear them up in all their
dimensions:

In chapter III, Product /Service Selection discusses the
alternatives of a known P/S and a new P/8, A sample gtrategy
is formulated to solve the problem. ' '

Chapter IV deals with the problem of Technology Selection in
order to produce the P/S in the best way so far as th . satisfac-
tion of businesgss objectives are concerned, Two deterministie
models are applied in the chapter to help the reader,

Chapter V- Size Selection:

After technolony is selected, the next decision is on the
size, of the business. According to environmental conditicns of
the present and future, an optimum size scl ection decision
is taken, The approach followed in the chapter is the decision
tree method associated with expected present value - f outcomeq.

Chapter VI- Location Selection:

Then the question "where the plant should be?" arises,
For that, a location analysis is necessary, Chapter on
location selection .gives the theory, models for optimality and
cost, and closes with a practical application of the location
selection problem to find the best place of the firm,

Chapter VII- Capitahzation Selection:

The beforem J:t:loned aotivities need some working capital
and fixed capital, Therefore, it is the right time for the
new businessman toapitalize upon those expenditures and
investments. There are two major ways for eapitalization:
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ntoriial aeqs

igi symal a¢auisitins ¢
ft’ifidsv For extar P TR R tas
report has to Lo d to the oreditore, Tloi:
filrm evaluation Ic w. o dther £2 fund o not

to th LW E‘,‘.‘" “J,E‘-'..ll.":.: e 4 e 2 L
oL how efficiently he has sclnct 1 i:ne baforementionad
ctivities
Thig thesis haeg bzen prepared through gtilization of thz
following axternal sources: '

+

a) Adwsors whe arc egiigiblie both in theory and practids of
businzss strategies,

b) Libraries, which contain the relatad documents iz fis

manage.ieat sdence litorature,

¢) Some actual reports prepared for the purpose of naw

enterprise building.

Through the study of this thesis it hasg been found out fiai
the current practice of enterprise calection has haen lackiug
many important consider-tiong as has bezn peinted ouvt in
chapter I, Alsc in business practice, thez probiems of
anterprige gelection are ususally solived without piviag due
regard to uncartainty and prcbability of futurw events.
Likewise ,some recently developed modeis arec not being
utilized even though they may provide baiter solutions to
present eanterprise se. " 2etion pretl - 3. The author trizs to
tackle those considerations threugh the papges of the thesis,

The final important conclusicn of the author thro
gtudies is that tha scientific literatiire in enterprics
is far below the necessity. Since zntsrpriss g=ziestd
nrobiems iacludz many facts and 1mds of manesgernant, ihicis
optimum integration is hardly attaznabi e. Howsever, i
desirable to develop-a computer modsal applicablie to any kind
of or at least to certain fields of enterprigs gslec i
It is hoped that this necessity is going to bs & ki
great extent in the near futwe,

It is also hoped that this thesiyz will fiil some of the z2rpc
arising out of those prcblems.

| The enu

sxternal neads 1 dapernl
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