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An Introduction to the Problems of Decision-Making in Enterprises

15+ Introductionﬂ

The following paper might be useful if it were decided to introduce a2
greater degree of decentralization in the operations of public enterprises,
and provided that viable cost-price relationships could be created, and
used- as the major indicators for policy decisions. The paper confines
itself to the problems of current operations._(i.e, ignores investment de-
cisions), and assumes that the snterprise operates with a fixed quantity
of capital equipment. There is therefore only one constraint but the argu-
went could be extended if there were more by resort to linear programming.
The paper concentrates on relating some well known ideas familiar to eco-
nomists to the problems of enter prise decision-making and is really an
exercise in the application of opportunity costs to decision-making. Some
attempt is made to show the relevancy of management accounting to this

processe.,

2, Once it is recognized that deciders possess a degree of discretionary
power and that their success however partial is conditioned by the quality
of their decision-making which is the means for exercising this discre-
tionary power, a host of interesting questions arise; which may be examined

in various ways. It is possible to classify the major issues into 3 types:-

1. In the first category we may include those problems about decision-
making which have to do whether decision itself, divorced that is from the
context in which the decision is made, That is under this category we are
interested in the rationale of a decision, in its premises in assumptions,
the process of argument which is based on these assumptions and the conclu-
sion reached . Here we are interested in the number and kind of assumptions
made, their realism or otherwise; is the process of argument valid and is
the conclusion valid? A discussion of decision-making in these terms is in

the main a logical exercise.

2. The second issues have to do jinto what may be termed the evironment

of the decision making process, Individuals and groups which take part in

the decision-making process are part of a wider society from which
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they draw ideas which tend to condition the decision-making process partic—
ularly as regards the premisses processes or assumptions which underline

that process.

3 Finally we may point to issues which have to do with process of deci-
sion~making i.e, how the decisicn is made. Here we are referring to the
organizational structure within which the process takes place, and we are
therefore interested in the formal and informal mechanisms within the .orga-
nization which may infiuence the fype of decision made, Again, the question

as to whether the decision is made by an individual, group, or committee

would be relevant. to an investigation under this head.

Here we will concentrate upon the formal attributes of the decision-
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making process as comprehended within the first of the thre
advantage of this approach is that it does lay bare the main logical founda-
tions of the decision making prccess,‘and the approach can be made in suffi-
ciently general terms as to be applicable to a greater or lesser extent fo
most decision-making problems. Thus is not to argue that the issues outlined
under the second and third heads zre unimportant, and the fact that we exclude

them from the main discussion will undoubtedly lend an air of unreality to

the discussion.

1 proceeding to the first problem, it is first necessary to achieve a
working definition of what is meant by uhP term decision. Tentatively we may

say that a decision .is a conclusion .drawn from  cértain premise

f'..‘
{7}

o
From this it sould not be inferred that a decision has a completely logical
standing; often a decision may be, and very often is, based upon demonstrably
wrong premises, an incomplete number of premlqes, or again may be based on a
selection of premises among those which are-90551ble. However a decision making
process need not. be undertaken on the basis of a logical process of thought
because the process of decision making connctes nothing as tc the system of
argument, (if any) which is used in connecting up the assumptions which under-
lie it and in reaching a conclusion. Again decision making need not be linked

up with action, Possibly most decisions remain suspended from this standpoint.
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Some writers have emph: ized this point by distinguishing between what
they call and idea decision,and i,e. a decision which does not prelude
action based on it, and an active decision which prefaces action., The
significance of the distinction is of course that very often idea decisions

and active decisions are linked together after any elapse of time.

Now for our purposes there are three assumptions about the decision-
making process which have to be kept under observation continuously, not
because they are necessarily very realistic, but because they offer a
basis for analysis where the assumptions, as is usually the case, remain
unfullfilled. The first assumption may be called that of complete knowledge
i.e, we shall assume the deciders to be completely in formed the sense that
not only will they know the specifications of all possible courses of
action which they may undertake but also that they know what the outcome
of any particular course of action will be, Now this assumption really
involves three further assumptions.(l) The first assumption relates to the
knowledge which is deemed relevant to the choices facing the businessman
in the situation requiring decision. Probably only a tentative line of
division may be laid down to divide relevant knowledge form non-relevant
knowledge, but it certainly excludes knowledge not bearing closely upon
the choice (s) to be made., More important perhaps is the fact that the
assumption of complete knowledge carries the implication that the decider
can predicate the outcome from adopting and not adopting a particular
choice, from which arises the important consideration as to whether the
knowledge assumed is confined to the more proximate or the ultimate con-
secuences of choosing. But whether we adopt either or both of these views
the assumption carries with it the implication that the decision maker is
certain about the future. Though highly unrealistic this aspect of the
assumption carries with it th theoretical advantage that it is a starting
point from which we may introduce the complications of the existence of

uncertainty both as to kind and extent.

Secondly it is usual to assume, again as a starting point, that the

decider is infinitely sensitive; translated into business parlance, this
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analogy would imply that the decider can change from one choice to another
at the slightest change in the surrounding conditions and that he can adapt
his facilities smoothy to the change, by small marginal changes in prices,
costs or some other variable., This implies too things. First that the changes
in the surrounding conditions are smooth and marginal and not in any sense
catastrophic or a shock and secondly that he is capable of adapting the
facilities of his organisation smoothly to meet such émall changes, Clearly
this adaptation is an importnai problem because if we presume the decision
is an active and not an idea decision there may be lags in the adaptaﬁion.
Now where these conditiﬁns are fulfilled the characteristics of the choices
and decisions can be translated into. continuous differentible functions

expressible in terms of the calculus,

Thirdly, we may add another critical assumption, which is that ve take
it that the decider has the quality of rationality. This term;like sanity,
is very difficult to define, but at a minimum it would incorporate two lea-
ding ideas. The first idea is that the decider is capable, somewhat weakly
perhaps, of stating an order of preference as among the choices or alterna-
tives among which he has to decide, That is he can state his-choices in terams
of the more preferred and the less preferred, so that if the enterprise
decider were offered two choices say as between X and Y, he is able to state
that he prefers X to Y or vice versa, or that he is indifferent as between
them. A further aspect of this is that the preferences of the decider must
be transitive which means, in our case that if the individual prefers X to Y,
and he also prefers Y to Z, then he prefers X to Z, Similarly, if the decider
is indifferent as between X and Y and between Y and Z, then he may be taken
to the indifferent as between X and Z, This appears to be a going obvious

condition, but these appears no clear feason‘why it should aiways hold.

The second aspect of the term rationality that is of significance is that
the decider is assumed to be able to order the alternatives or choices before
him with some particular object in view. That is to say he may prefer X to
Y, but we wish to know that the object of the preference of X over Y is,
Usually we assume that the choices or alternatives may be ranked in such a

way that the decider may maximize something i.e. we take it that the motive
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of the decider is to maximize something, bearing in mind that the motive is
related to the immediate choice before the decider. In some ways this
assumption may be regardecd as the most important aspect of the idea of
rationality; because in mosv theories of decision making this appears as a
central principle. Mathematically the concept of maximization is a very
usueful idea since it is possible to use it in conjunction with the idea

of infinite sensitivity so as to specify a unique point whichk is the goal

of the decider. It is of course possible that a set ¢ functions may not
be in a form which allows for predicating one vaigue point and so lead to
this eritarion it is possi-

determinate soluticns, but generally if we use ¥ o
ble to pradicate the goal, From this we can stabe the direction of movemend
given the siimulus, aand hance, given this assumption prognosticate the

end result.

t is stated

o1

1

-

But again, the trouble with this assumpiion is that
9 3+

X

in the very general form in which it has just been stated, the proposition
is unexceptionable, The problems begin when we come to specify what is to
be maximized, Unfortunately this is precisely what we have to &0 when we

wish to adapé the concept of maximizatiomn for operational purposes. For

an enterprise we may b2 tempted tc say that profits are what deciders wish

to maximize. But this phrase is itself vague, and poses guestions of mea-

ning such zg whether long or short term profit meximization is the obj=c=
n

tive, and whai occurs when there may be an apparent conflict betwaen them,
But more impertan’ perhaps is the fact that if one admits, as has been
suggested earlier that current  industrial structures allow for a larger
area of managerial discretion , that is, if one credits manasgement when a
capacity to affect, or control markets, then the possibility arises that

a degree of discretion exists as to objec ctives. Maximizahion might be a
sinequa non of the capacity %0 survive in market dominant sitvabtionsg in
cases where managarial discretion exishs, we should at least admit of the
possibility of a ran

e of choice as to objechives, Even sc, it is pernaps

unnecessary to take an extreme position, and argues as some have done that

the typical business is a unit of sccomodation i.e. serving as it were
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as an honest broker as between various interest groups such as trade unions,
shareholders, customers, and management, implying that profits are not the
expression of a particular motivation but only an uncontrollable residuwal, r
remaining after the claims of these interest groups have been fully accomo-
dated for, It is also of course possible to argue that profit maximization
may set up such intolerable strains within the managerial group itself that
its attainment may become a subsidiary issue., This reminds us that any maxi-
mazing process is in itself onercus, and costly, and managars may wish to
avoid, or not persue with full vigour a particular choice among preferences
which may bring about such frictions. In this way the institutional eviron-

ment may influence the process of decision making.

Summarizing these assumptions we may say that a usueful starting point.

is to take the case of perfectly rational deciders who are congnizant with

the future effects of their decisions, who are capable (together with what
the organizations (they control) of unlimited adaptation both of their own
organizational structure and the physical resources they command, and whose
objective is the simple minded persuit of maximum profits. It can be argued
that a theory of decision making based on such assumptions is devoid of
relevance because it has no application to real business circumstances ,
Indeed it may be suggested that it is the very absence of these conditions
which makes the study of economic administration so compley and so interes-
ting and so necessary, That is, it is the very existence of constraints

in some shape or form that makes the problem what it ise, Bui in offering

a premium to logical adequacy at the cost of discounting realism, it ought
to be borne in mind that our task is to dissect the decision making func-
tion, and to accept a framework of ideas which makes this possible, Imn this
way it may be possible to assess the relevance of the comstraints upon the
decision making process which exist in real life and analyse then conse= .
quences for the assumptions we have already made. The approach which we pro-

pose to adopt will also, as we have already indicated,divorce the decision

making process from its business ontext by saying little about the institu-
tional framework within which it operates., One is on stronger grounds in

omitting this aspect of the problem if only because no valid general
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statement about the effects of the operation of these institutions upon
decision making .has as ' yet been made,

In this part we have to undertake a deeper analysis of the ‘theory of
decision-making, with the object of putting forward a series of clagsifi-

cations which will be of value in lajer expositions.

——

Now it is obvious that ﬁhen we are called upon to make a decision
there is the implication that the decision is aboui alternative choices
which we have before us, That is, we can not decide anything unless we
have a choice, or choices to consider, Clearly also such choices emerge
from the fact that we have some scarce thing about which we have to choose.
In sum therefore, if there were no scarcity, there would be no need o
choose, and if we did not have to choose, have would be no need for decizions,
Scarcities, choices and decisicns are infer connected in the sense that

the ideas follow in a given seguence.

It follows thern that one of the concomitanits of choice and a decision
is that in order to fulfill one ené or ends, another choice or choices have
tc be relinguished altogether, or remain in abeyance for a period of time,
That is to say if we implement one choice by a decision, it means relingui=
shing another choice which must remain unfulfilled either for a period of
time or for ever., Not only is this the case, but alsc, the fulfilment of
a given end often commits resources in a particular form, or in a particular
way. That is, implementing a particular choice usually (though not always)
implies some special, and possibly unigue way of bringing about the désired
result, and so over a shori period of time at least, it is very difficult to
undo the consequences of the original decision. That is, one can make a new
decision but one is precluded from actively implementing it by the fact that
the original decision has meant that our resources have been used up in a
particular way. Hence for the Hime being, the consequences of a decision

imply an irrevocable act, which we find very difficult %o undo.

The upshot of this is that every choice, and therefore every decision
involves a sense of something foregone. Something has to be relinguished
altogether, or for a period of time, Now we can say therefore, that an im-
plemented choice implies something left undone, or something has beei doue

do
without, or forgone. So we can say that what remains the unimplemented, or
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what has been foregone is, in the fullest seunse a cost, for the foregoing
is the costs We may say then that every decision invelves a cost because
something is foregone, or an cpporitunity has been given up as a consequence
of the choice, and what is fergone, or the opportunity given up can be said

0o be the coest of the decision?

This use of the term cosi to refer o the major characteristic of a
decision may appear to imply that every decision involves a money cost,
because we usually associate the term cost with the ocutiay of money. It
is of course irue that many decision, particularly on the field of business
administration are quantified in money Herms, which usually, lends precision
and definiteness to the idea becaﬁse money is a unit of measurement, Bub
it is also valid to remark that both in business and outside it; cogts need
not be so quantified in money terms. Usually there are very gocd reasons for
this, two of which are worthy of some comment. First, it is very difficuli
to measure in money terms many costs; for example, certain costs may be -
imposed upon my neighbour by my addition to excessive noige in my home and
these species of costs might be called social coshs. Indeed it has almost
become a characteristhic of social costs to infer fhat they are not measurable.
Situations of a similar kind can arise within an enterprise., Secendly, it
nay not be worth while measuring the cost, even though it is quantifiable
in money terms; in this case cests are for trivial, and the effort of meas
suring them is, or may be, greater than the value of the angwer from an opg=
rational stand poin%. In business this sort of situation can arise even in
cases where the cosis are relatively large because competition is insufficenily
keen to force a narrower, precise, calculaticn, Bui a cost is no less a
cost if it is not wmeasured in momey terms. Essentially it is the foregone,

unimplemented opporituniiy which iz the cost.

At the same time it has to be admitted that our conception of costs
would be of little operational valus unless it could be quantified; and the
next issue jhich arises is, how do we measure costs in the sense we now use
the term. If, as we zay, a cost iz involved when resources are devoted to
a particular use,; and therefore withdrawn or not used for alternative or

other possible use; we have to investigaie what is foregone befere we can
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estimate the cost of devotiang the resources to current use oOr uUSES. He
have to attempt to do this on meney ferms not only because it adds pre-
cision to our ideas about decision-making, but also beczuse in business
we are either faced to do so hacause of competition and or because we are

accountable to the sharehclders or government etC.

The matter would be put thus wise. Suppose I devote a gertain given
quantity of resources in the form of manpower to a specific use which I
can measure in physical terms say nan-hoursy or money terms, and I wish to
£ind the cost of the decision in the above sense of that term, I should
have to consider what alternative uses the man hours could be devoied to,
which willallow me %o compare up the contribution made by the man-hours
in their prevailing use, with the contribution made in the alternative
contemplated vuse. Suppose further that there is only one aliernative use
for the sake of simpliciiy. Now, I may know quite well what contribution
is made in the present use because I have calculated expenses. Buit in
order to find out the cost of continuing to devote the resources to their
current use the question which arises is, whal contribution would they
make in the alternative use? Until I know this, I caunot answer the ques=-
tion — what is the cos% of continuing to devets the resources to the present

current use?

There appear to be two pessible lines of atbtack o chtain an answers.
One view is that what we ought to do, is to compare the expenses paid for
the manhours in questicn in the present use with the gross value cbiained
from the labour in this use. In this way, I obtain the net value contrib-
wtion in the present use., This difference has now o be compared with the
expenses which would be paid for the labour if used in the alfernative
occupation and the gross value from the labour if devoted o the alierna-
tive use., Now the difference obtained here which would be the net walue
contribution in the alternative use constitubes, in msﬁey tefms, what is
foregone by devoting the man—hours to the existing use. Az is obvious, the
approach meets two difficutties; IEEB how Lo asses the expenses of the

iabour if it was devebted to the alternative use, for the expeses might be
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different to those involved in the existing use; and secondly how to asses
the gross value comribuiion in the ealiernative wniried occupation, Possibl
we can get over the first of these ivom our knowledge of the situation, bul

the second estimate is difficulis.

this guestion of measursment sirongly

o

ok
Q

Now the second lins of attack,

.

aigfly on the grounds that it is di:

o

objects to the procedure just adopied ¢ fi-
cult, if not impessible to measure the gross vaiue forgone (say in output)
because it assumes that .there 1is practical -difficulty . in estimating
this quantity. Proponents of this lasieor proceedure argue that it is ime
possible %o do this and to wish to uadertake a ghort cub, which is, instead

of attempting to measure the gross value (of output) forgone, we should take
the expenses (wages) paid for the man~hours in their existing cccupation as

a measure or index of what $the man-hours would coatribute in the alternative

P

oceupation. This means that the known figure of expenses (in the form of
wages), is taken as the value contribution of the man-~hour resources in the

alternative, contemplated occupation.

Now obvicusly, %o ihe extent that the wages paid for the man-heours in

the existing occupabion approxinmaie egqual the net valae condition in the
alterrative occupabion ths differsnce batween the twe approachesis small or

nil. And the difference would be nil if two conditions were fulfilled,
First, if the wages outlay in the present and contemplated cutlet for the
man-houwrs were the samej and seccadly that businessmen were so sensiiive
to differences between weages and net value obtainable in two outleds, so0
that if any differences arose between net valus ars wages they would
competed 2 away immediately. If we assums that the situation iz to come
petitive as to erode differences the two methods, effectively, give the
same result., Sc that the second method meeits the practical difficuities
at the cost of a possibly unrealistic assumption aboul competition. The
first approach is formaliy adequate but its conditions are difficult to
fulfill in practical termsg, Bub this should not affect its valus as a

mental tool,
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We may leave for the moment the question of measurement of cost ia owr
sense in order to point S0 another major characteristic of the cost conceptle
I? the cost idea has to do with the sense of foregoing, then it must be aléo
insisted, as a consequence,.that a cost is a reflection of a current, im-
mediate, experience, That if to say choices, with their consequent costs

made in the past give rise to a sense of foregoing at the time they were

made, but there were past implemented foregoings, Cleary, these do not re-
flect currently foregoing which are the subject of current costs experience.
Now this is a critical issue, for we can say then that in deciding about
choices, costs in our semse are closely relevant to them.that is, decision=-
making and cost in our sense are linked together intimately., When we make
decisions we are dealing with the present and the futwre, but not the past,
for we cannot decide about the past in any meaningful way. The past is past
such as we may reflect it, and whatever we have inherited from it. It is
over and above with, or spoilt milk. In a famous phrase "bygones are for-
ever bygones"., Now if decisions are about the present and the future, then
our cost concept must be about the present and future too, so that if we
define cost in terms of alternatives given up, or in terms of foregoing,
and think of cost purely in terms of the present and future and never in
terms of the past, then, decision making and costing,.prOperly understood,

are about the same thing,

Now if we agree on this issue particularly as to the true meaning of
cost, then it must also be admitted that when we plan in business the cost
aspect of each plan must be about the preseant and the future only. If the
content of a plan, and therefore decisions about plans is in the future and
only in the fubture, the administrations of a business must be extremely
careful to ensure that the relevant facdtors entering into a plan (which is
a choice really chosed up) relate only to the future. Hence one of the
most important, if not the decisive element in planning and decision =
making is to isolate expenses and which attach to a plan (a choice) so that
they ensure that they do in fact relate to the future. Hence and for these
reasons, we may say that all past, historical expenses, and all past his-
torical revenues zre sirictly irrclevant to decision making, and if we

exclude them, we can be really certain that our decisions are in fact
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decisions (i.e. to do with the fuiture). The fact.is we cennct decide about

the past, only the future, hence we must be certain that the mental tools

we use in considering the future do not carry the rust of the past. This

is not to say that data about the past may not be used as a guide to the futur
future, But data collected in the past if used at all must be incorporated

ik
into mental furniture that this to do with the future and the future alone,

If these general ideas about the meaning of the term 'cost! are accepted
1t is important that the significant diffzrences beitween the meaning we

have give %o the term, and the meaunings attributed tc the term in business

should be apprreciated. From this, it is not meant to imply that there is

something unwarranted in the meanings ordinarily attributed to the term in
business practice. Provided the term is precisely defined, its usage can
cause no confusion, But in our case it is essential to avoid confusions

because of the special view we have if our subject matter.

It is not uncommon in business to state or imply that all outgo, or
expenses whatever their source are costs of different kinds; but it will
be accepted that this procedure cannct be squared when the view point have
taken up., This view point can be then expressed by saying that only those
expenditures or expenses which are a reflection of choice can be regarded
as 'costs! in ouwr tberminology-, This involves a re—examination of all @Xow
penditures that may masquerade (from our new point) as costs in order to dis-
cover whether they are costs in our sense, and the purist., accepting this
attitude, would not apply the term costs to the situations where expendiiures

are undertaken which do not reflect choice,

However, what we have done is take up a point somewhere midway betweesn
the views of the purist and the expendiencies of ordinary business usage,
in order to make our view-point more palatable and less foreign to those
vho wish o retain the ordinary tePm inologies. The matter can be put as
follows. As indicated before when we are making decision or chcosing as
between alternatives, or alternative plans, our considerations have to do
with the future. Now when we are considering plans, which usually have

consequences as far as expenditure is concerned, we can say that those
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expenses or expenditurer which need not be undertaken if the plan is nct
undertaken are ‘costs’s These are expenditures which we can either undertake,
or not undertake ie.c. we can choose a plan in respect of them. We can
avoid undertaking them if we so wish, We may call expenditures which fall
into the category avoidable cosis, because we may define such cosis as those
which we need net incur in the project is mot undertaken." If therefore aun
executive has before him alist of expenditures which relate to a project

and be wants to ensure that any item of expenditure is truly an avoidable
cost, =il he has to ask is; is such and cuch an item onme which need not he
incurred of the plan were not undertaken., If the expense ig one which need
not be undertakeh if the plan is not undertaken, then we have what we have
defined as an avoidable.cost. The word avoidable is intended to illustrate
the concept, and the word escapable, alternative or opportunity may be used

instead of it provided to some meaning is implied,

We came now to a more dificult consideration, Now there will be szoms
expenses which will be the same whether the plan or not the prcject is
undertaken. Since such expenses will remain the same, it will not be
possible to ghoose in‘respect of them. Such expenditures are cbviously
unavoidable, or inescapable, and we can conveniently call them unaveidable
costs . These are expenses which will be incurred, whether or not the plan
Cor project will be undertaken, Now it will be clear that in calling such
expenditures unavoidable costs we have in fact contradicted the whole
principle on which our éoncept of costs has been erected. That is, we have
called an expenditure an unavoidable gost, whereas in reality it is not &
cost . in any sense. Since we cannot chogse in respect of an unavoidable
cost, or forgo anything; it is not, on ouxr principle & cost at all, Bub
we shall call it a cost for purposes of convenience to accord more with

business usagee.

The same terminology can also be applied to revenues. Thus, an avoide
able revenus is one which need nct accrue to the decision makes if the pro-
ject is not undertaken. On the other hand, an unavoidable revenue is une

which would acerus whether or nobt the precject is underiaken,
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But it should be accepted that the price of accepting this ferminology

is considerable. The true economic cost of a plan is the net revenue (i.e.
the difference between the avoidable costs and avoidable revenue) in the
next best alternative which is rejected by the decision-maker. We confine
the term cost to the former of these quantities, but use the term in a pros=
pective and not retrospective sense. The difference between avoidable cosh
and avoidable revenues of the accepted plan or 'rofpoﬁtunity" is taken as
an..indexof the value of the next-best, but rejected opportunity. This
appears to be the only condition in which prospective cost and revenue data
may be used to approximate 4o the econonist's view of costs as forgone

opportunities.
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&, It is now possible © make a sub=division by type of various kinds of
avoidable costse, This is the distinction between those: avoidable costs
which are allocable and those which are unallocable. By allocable avoidable
costs we mean that clase of avoidable costs which.may be directly and une=-
‘quivoeally attributed to the @ministrative point of reference implied in
she planning procesdure whicia may be individual units of output, departments
of plants, or planﬁs themselves. On the other hand unallocable aveidable
sosbs eannoh be so attributed to the same point of reference which is subject
to the uccision to be made, Therefore, it is of some interest to note that
it is quite possible that ﬁnafﬁidﬁbﬁé costs which may be allocable when con-—
sidered from the standpoint of one ﬁoint of reference, may be allocable if
considered from a different point of reference, so thai casts may be unallo-
cable from the standpoint of a department but allocable from the standpoint
of a plant. Again flexibility of interpreation is called for depending upon
+he character of the enterprise plan, and no costs may be regarded as per-—

manently allocable or unallocable respectively.

The idea of allocability may, with equal validity be applied to
revenues as well as costs. Again though it has to be noted that only aveid-
able revenues have significance from the deeisioﬁ'ﬁéking point of view, so
that we can speak of unallocable"&ﬁd“éiibcable avoidable revenues, which
will depend on turn the interpretation of the administrative point of refe=

rence we have in mind.

So much for classification. The question which now arises is what
significance has the distinction between allocable and unallocable avoidable
costs? In order to illustrate the this perhaps we could concentrate upon

allocable avoidable costs and by reference to fairly specific cases.

If we take the normal case of multiwproduct enterprise, which we
assume produces two products, in two distinct departments or plants, and
consider the problems of the allocation of avoidable cosis from its stand-
point. This is of course a highly simplified situation, where depratment X
?roduces 211 the z and department X produces all the b, This is of course

seldom the case in reality because enterprises could be producing in several
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ways. 1.e. could be producing various combinaticns of a and b in different
departments, In the first of these cases, where an enterprise were prod-
ucing the same product in two departments, then perhaps only a departmental
allocation of avoidable costs would be of significance from the adminis-
trative standpoint: in the second case alluded tc, the reference point might
be both the product and the department,

Given that we accept the simple case the next question to ask is
ﬁhy two different products are produced, because this affects the analy=
tical proceedure we adopt. One reasco for simultaneous: production of the
two products might be beaausé that mode of production was technically im-
perative, as is often the case in the chemical industry or in the oil in=

o

dustry whers the catalyst cracks oll ix given proporticans which tend to be

o

This gives rise to the phenomenon

ot
n
®

invariant within fairly narrow limif

of joint costs and iz discussed below .

But there are other cases ofimmlii-product production where tech-
nical considerstions are not an imperative matter, where, that is, it is
a matter of choice as to whal products to produce and in what proportions
i.eo it is a matter of administrative choice entirely. In this purely

commercial matter, we may apply our distinetion hebween allocable and un-

allocable costs of the awvoidabla type,

o

Now in this case thera ars usually costs which are avoidable,
but provided the decision maker is prepared to ceas2 to produce the two
commodities a and b i.2. to cease two and hence under our assumptions all
activities. These costs which fall under thig definition we may term com-
mon costs. It is seldom the case that all aveidable costs invelved in the
production of a and b can be uneguivoecally allocated tc either one product
or gnother. Thers are, that is ceriain costs that will have to be incurred
so long as a or b are being produced., Moreover these costs will remain
the game whether a alome is producad, or whether b alone is produced. They
are avoidable costs therefore, buh only on the essential condition that
neither a or b are produced. In the terminclogy being used therefore,

' these costs are unallosable as bheetween a and b , so they may be termed
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soumon costse Also a  ilready indicated such costs are avoidable, but only
or the condition that neither a or b are produced, so they are avoidable

mallocable costse.

Tn addition to these costs there will be what have been termed
avoidable costs, that is those costs which can be avoided if product a alone

were . iscontinued, or if product b alone were discontinued.

Now in order to reach a sensible decision about the unalloccable
aveidahle ~osts and the unallocable avoidable costs, we have to deal with )
the problems in two stagese. First, if we apply the maximising cyiterion as
earlier assumed, we take the maximum avoidable revenue, obtainable from the
production of a, which we will assume can be calculate, These may be taken
at this stage, only those avoidable costs which may be unequvocally allo-
cated to a. Similarly, the maximum avoidable revenues attaching to b is
assumed calculatted, and related only to those avoidable costs imputable

or allocable tc b,

The second step is to summate the total avoidable revenues for
both a and b, and assume that thié is positive. From this sum we may sub-
tract the total avoidable allocable revenue, and so derive the residual net
avoidable revenue for both a and be This residual or net avoidable revenue
has then to be compared with those avoidable costs which are unallocable

as between a and b,, as given in example I below.

Example I in & E
Depg;tmeht or Department or
 Product, ~ Product
(a) (b)
Allocable Avoidable Costs £1,500 £ 800
Avoidable Revenues £1,600 £1,000
Individual Net Revenues £ ,100 £ 4200
Summated Net Revenue £ 300 |

Assumed Total Unallocable Avoidable Costs = g 250

Contribution to Unavoidable Costs = &£ 50
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Alternatively, there are four possible courses of action from a

decision making standpoint to which may be assigned the respective avoid= ~

able costs and revenues.

Course of Action Avoidable Costs

Avoidahle Revenue

Contribution

(i) Production of (a) £1,500 allocable

alone £ 250 unallocable
(ii) Production of (b) &£ 800 aliocable
alone £ 250 unallocable
(iii) Neither (a) nor 0
(b)
(iv) Both (a) and (b) £1,500 + £ 800
allocable
+ £250 unallocable
= 82,550

£1,600

£1,000

0

£1,600

+ £1,000
=82 ,600

to Unavoid=

able costs

£ =150

& =50

£ 450

Another aspect of the same argument is given in example II below,

where the complication of a split up of the common costs is discussed.

Example II

The case of a storeman whose services were used in Departments A

and B, Suppose on a basis of a technique of splitting the contribution made

to each Department, Department A ‘bears' £300 of his services and Department

B "hears' £100,

Assume other data as followgs

Allocable Avoidable Costs
Avoidable Revenues

Individual Net Revenues

Summated Net Revenuss = £400
Unallocable Avoidable Costs = £400

Contribution to Unaveoidable Costs

Department A  Department B

£1.,000
£1,200
£ +200

&0

£1,800
£2 ,000
£ +200

All alloeczble and unallocable aveoidable costs are met and it is

worthwhile keeping both Deparimenis going despite nil contribution to Un-

avoidable Costs, about which nothing can be done anyway in the time period

concerned,
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The result would be different if the technique alluded to above

were used, €.8e
Department A Department B

Allocable Avoidable Costs £1,000 £1,800
Avoidable Rev: nues £1,200 £2,000
'Allocation! of Storeman’s Wages £ 300 £ 100
Total ‘Allocable! Costs ' £1,300 £1,900
Net Revenue £ -100 £ +100

The decision now is very different from the above; Department A
should be closed down. This s possible in case of common costs. The
essential difference between this case and one involving joint costs (and
joint production) is that technical circumstances would prevent the closure

of Department A if it were desired to continue production in Department B

It ought to be said that the magnitude of the unallocable awvcidable
costs depends upon the objective of the decision making exercise i.e it is
a purely relative matter depending upon the standpoint from which the pro-
blem is considered. So that the distinction between the choice of a de-
partmental or a product or process viewpoint is very significant. For
this reason, the overall decision-maker may view matters differently from
say a subsidiary decision maker, and unless the latter is given very clear
terms of reference as %o the administrative or cperational standpeint which
he is asked to adopt error and conflict is bound to arise, which need not
be resolved by making organigational divisions and distinctions of a per=
manent character, Indeed it is often in the nature of the decision=-making

process that orgnisational inflexibility conflicts with its efficent conduct.

For example, if we are involved in providing a 'service’ or a
product, then depending upon the manner in which we define a proeduct or
service and use it as the administrative reference point, some resources
may be dispensed with altogether, if the service is discontinued, and
some may not, because some of the resources will be used in the provision
of other 'services's That is, the more we particularise, in the sense
that we make finer distinctions, the smaller the proporfion of the resources

used that may be dispensed with, if the service or product or department
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is discontinued, The broader or lsss fine the distinctions, the greater
the proportion of resources which may be dispensed with. Or again, the
finer the distinction (greater particularisation) the largér the element
of unallocable avoidable costs, and the smaller the element of allocable
avoidable costs, and vice versa; s¢ that the proportion of allocable to
unallocable avoidable costs alters with the scope of the univarsg of dis-

COUrse.

This point may be illustrated by reference to an example which
is often too familiar in modern railway operation in developed countries,
wnich requires the clossing of branch lines because they are unused or very
under utilised because of switches of passengers and freight to the roads .
from the railways. Here the distinction between allocable and unallocable
avoidable costs is a major consideration, but one which requires cliear under=-
standing of the reference point at issue, and the definition of the service
which it is required to discontinue., In this case the discontinuance of
the service might be interpreted to mean the dicontinuance of such freg-
vent running or trains as betﬁeen points A end B, Thus, it might be argued
that it is worthwhile financially to discontinue the morning service, aad
retain the evening run, thus say having the frequency., Now if we mean by
the 'service', the morning rua, little more than the cost of the fuel used
by the engine may be saved. If howsver, we mean by the ‘service’ both the
morning and the evening journeys, we may be able to save, if the capacity
of an engine plus erew is two trains per day, in addition to the fuel, the
cost of maintaining and replacing the emgine, the pay of the crew plus the
accomanying rolling stock. Agdin, if we mean by the ‘service’ any train
journeys whatscever between A and B, we can close down the two stations A
and B as well as make additional savings., Further if we mean by the
'service’ any train going over the A to B Track, we can take up the track,

Similar considerations would apply with equal force inside enterprises.

At this point it is worth mentioning a second problem In cosh
allocation which is somewhat different in character to the one just oule
lined, because it derives from the existence of differemt production gon-

ditions, to thosec we have been examining., In the last example of the



(21)

distinction between allacability and unallocability of costs attention was
directed to the question. ig it worthwhile on our assumptions te¢ continue

or discontinue the production of a particular commodity or service, or of

a depariment or process. The case we now have to consider in effect assumes
that this problem has been solved, s that attention can be directed to an
ancilliary and often subsidiary issue which is: how much of the produci
should be produced or to what extent should capacity be used?d

Very often it is not possible to impube or allocate in practice
because of the basic characteristics of the oubput. It is too ofien assumed
that mass, flow predustica of small similar uniis are characheristic of pro-
duction processes: rather, by far the commonsr cases are those where singls
unit output or output by ‘babtches’ is the case, In these situations wnale-
locability exists, in the sense that cosis may not be allecated to undividual
units of output, bub only to single units, or batches of output. This
means that we cannot consider to sxist a contluous differexntible function,
and we cannot examine problem of cosiing in terms of =z marginal avoidable

cost function.

To addition to this, we havae to consider case where soms avoide
able costs have to be incurred not simply to produce single additicnal units
of outpubt, but outputs beyond that. That is %o say the ipputs are indd-
visible, which is very often fhe case with many types of cverhead expenses.
Some overheads are incurred as sooun as tha enterprise starts off in busimess,
and their size remains. the same regerdless of the oubput of the entarprise,
But in addition to these there are those obther types of expenses thalb ige
crease not gradually as oubpué increaszes, but in discontinuous jumps. This
implies that a certain guantity of some %types of rasources have to be en-
ployed, even though the ouiput may vary within wide limits, say te 100 uniis
a week: oub if weekly oubtput excesds 100 vnits even by one additismal unit,
a relatively large lump of zdditiomal Fesources is required. Bub o more
of that type of resource will then be requred udpll output increases say to

200 uwnits a2 weeako
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As indicated these considerations arise usually either because
cannot produce gradually in small units, or because inputs are obtainable
in large indivisible lumps. This means that we cannot allocate avoidable
costs to particular units of production but only to ranges or often batches
of output., The two cases being alluded to are conceptually quite different,
and may exist together or apart in an enterprise. In the absence of these,
and given that avoidable revenues may also be regarded as a smooth dif=
ferentiable function, the avoidable cost approcach to decision making would
proceed in the hallowed texi book mannere But the facts 'of the industrial
sence are very different to this and it'ﬁs no use proceeding as if the texi
book assumptions were reproduced on the ground, If they were the assumption
made earlier as to infinite sensitivity of the decider would be fully just-
fied, This means however that the act of decision making must become far
less precise vwhere these awkward conditions exist, but it is to be noted
that to the extent this argument is accepted, this does not invelve as a
consequence the rejection of the avoidable and allocable categories by which
decigion making may be elated to the problems cof enterprises on the ground,
In f ct this is one of the advantages of relating the decision making fuge-
tion both to real problems and at the same time accepiing what is funde-

mentally the economists view of costs
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5. A cost which remains the same whether or not we undertake a project has

no relevance to the decisionwhether or not to undertake the project.

Such a cost we shall call an unavoidable cost-a cost we cannot avoid

whichever way the particular decision under review goes.

It is extremely important to realise that it is not possible to classify

particular kinds of outlays as always being avoidable costs and other kinds
as always unavoidable, What is an avoidable cost will depend upon the problem
under consideratidn, We should, stfidtly speaking, talk not of avoidable
costs but of the avoidable costs of dUing gomething—for example the avoida-
ble costs of underitaking a particular contract, the avoidable ‘costs of

buying a new machine, the afoidéble costs of preoducing 10,000 units of out-
put in a year, It is not the avoidable costs of the thing but the avoidabla
costs of undertaking, or buying, or producing. In deciding whether or not

to rent a new factory building, the rent and rates will be avoidable costs

‘but once we have committed ourselves to rentirg the building, the rent and

rates are unavoidable costs in relation to decisions whether or not to undere
take a contract or to prcduce a certain ouitput in the forthcoming period.
Avoidable costs must always be related to a particular decision. It is not
possible to go through a Profit and Loss Account and tick off avoidable
costse

In our decision-making, it is the avoidable costs and the avoidable

revenue which we must estimate. If the avoidable revenue of a project is
in excess of the avoidable costs, it will be better to undertake the pro-
ject than to do nothing, when this is our only alternative. Where projects
are competing with each other, and the management has to choose from among
them, it will naturally choose to undertake thai one which is expected to
show the greatest excess of extra revenue over extra costs=that is the

greatest excess of aveoidable revenue over avoidable costs,

This, then, in outline is the avoidabile costs approach or if you like

the "what's the difference" approach, since we are estimating what differen=-

ce there will be in costs and revenue if the project (whatever it may be).
The first example relates to a departmental store. Frequently the Profit-

and Loss Account, whether it records past transactions or whether it is a
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budget of expected transactions, is prepared in an analysed form, The

revenue,'stocks, purchases and expenses are allocated to departments, or
apportioned among them., A number of expenses can only be apportioned on
some more or less arbitrary basis and the accounting textbooks recommend

us to choose some "reasonable" basis, having regafd to the nature 6f the
expense to be apportioned. A loﬁg list of possible bases are given us in-
cluding: area -of floor-space, cubic capacity, departﬁentai sales, depart-
mental gross margins, number of employees and so on. There are a very large
number of possibilities. In many~instanCes there is little to choose between
them, but if ﬁe were to choose one basis a department might show a profit,
whereas if we were to choose another apparently equally appropriate basis
the departmenﬁ ﬁight show a loss., One wonders, of course, what such a profit

or loss can mean, ;

On taﬁle I,we have shown, in outline, a departmental -budget drawn up
in this way. Rent and Rates have been apportioned on the basis of the floor
space occupied by the departments (A occupiéé two=-thirds of the‘total floor
spacé and B the other one~third), General Management Salaries and Expenses
have been apportioned on the basis of the departmental sales (i.e. in the
ratio 6,000 to 4,000), The other expenses relate specifically to the depart-
ments o which they are charged and need no arbitrary apportionment. On
this basis, Department A shows a profit of £6000 whereas Department B shows
a.loss of £200,

If results similar to those shown are likely to recur; should Depart-

ment B be closed down?we will assume, since we are not dealing here with
control but with decision-making, that there is no inefficiency within
Department B, In order to decide whether to close down the department, we
must adopt our "what's the difference?" approach. We must estimate what

the efféct of the closure would be upon the total net profit of the under-
taking. What sales would be lost and what costs would no longer be incurred
if Department B were closed down? The rent and rates on the whole premises
would still have to be paid and it might not be possible to reduce the

£1,000 general managemeunt salaries and expenses. Let us, then assume that

these costs would remain the same whether or not Department B were shut
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down and that they a2 therefore unavoidable costs of the department in
relation to this decision, The other costs would be saved and are therefore

avoidable costs of the department in relation to this decision.

If instead of makir arbitrary apportionments of expenses, we had only

charged avoidable costs %o .epartments as has been done in Table II, we
should have seen that Department A is contributing L1,400 and Department
B £300 towards the unavoidable costs and towards the net profit. If Depart-
ment B were closed down, the net profit of the undertaking would fall from
£400 to £100, Clearly, then, it would be better to allow Department B to

continue in existence, if the only alternative were to do nothing with the

floor space, the equipment, the managerial facilities and the working capi-

tal which would become available if the department ceased to trade.

However, we may not be faced with the simple alternative of using the

resources for Department B or doing nothing with them. There may bz sone
further choice open to us: to use the floor-space for a new department, or
perhaps to sub-let the space and equipment occupied by the department. If
more "than £300 p.a. could be obtained from any alternative use of the resour-
ces, then, of course, that alternative will be preferred to their use for

Department B.

Table III shows a comparison of alternative uses of the resources. il

sub-letting were the best alternative use (supposing, for example, that the
available flcoor-space was the whole of the tdp floor and could be let off
without disturbing the arrangement of thé remainder of the building), then
department B would be retained at a net gain of £20 p.a. In the avoidable
revenue of the sub-letting there should be included not only rent receivable
but any income which would arise from-the freeing of resources no longer
required. (E.G. Working capital might be freed and equipment no longer
required., This could be sold and the cash invested to produce income).

If we have chosen the use of resources, in each instance, which showed

the greatest excess of avoidable revenue over avoidable costs, then we cannot
do better than that, It is useless to consider whether each department has

made a "fair" contribution, if it has made the maximum possible contribution.
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So far we have only considered shutting down departments and substit-

uting new'departments for old ones, A further-possibility is to increase
the floor-space occupied by one department by reducing that occupled by
another, Table IV relates to this kind of problem,

The problem is this: we have a fixed area of floor space and over the

period for which we are budgeting we cannot increase this area, The floor-

can be used for department X or department Y or'pértly for one and partly
for the other. The area of the floor-space is 4 units: one unit being the
area required for one counter and its surrounding gangway. What is the most

profitable way of allocating the floor-space between the competing uses?

(The units of floor-space we must be concerned with are those which are

just large enougﬁ for the addition of one uﬁit to a department, or the sub-
traction of one unit from a department to make a significant difference to
the costs and/or revenue of that department), There are five possible allo-
cations of floor-space between X and Y: 4 to- X+0 to Vs J-to. X+l Lo ¥i 252
1353 Qsli,

The table first sets out estimates of the avoidable revenue and avoida=

ble costs of department X on the basis that éll the floor-space is allocated
to it Estimates are then made of the avoidable revenue and avoidable costs
of each department under each of the other possible allocations of floor-
space., Once more apportionments of overheads will not help in the solution
of the probiem and might in fact be misleading. Any costs which would not
be altered by the changes in the allocation of floor-space ( fdr example,
rent, rates and apportionments of general administration expenses) should
not be included in the calculations. Coi. VI shows the combined avoidable
revenue minus the combined avoidable costs and represents the combined con-
tribution which is being made towards unavoidable costs and net profit with
each space allocation., If we were to deduct from Col. VI any costs which
relate to the floorspace as a whole, since these will be the same for each
of the five situations, the most profitable positions will still be either
row 3 or row 4. These are equally profitable and are preferable to alloca-

tions shown in rows 1, 2 and 5,
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As floor-space is taken from one department that department's contri-
bution is reduced and as floorspace is added to the other department the
second départment's contribution is increased. If the contribution of the
department which is given added floor-space is increased , by a greater
amount than the contribution of the other department is reduced, then that

shift of floor-space is worthwhile.

A similar problem to this is that of allocating machine time between

competing uses. If products have to undergo more than one process, this may

involve a number of complications.

A final illustration is from manufacturing industry. Not infrequently
a decision has to be made whether to make or to buy a component, m@'want to
consider what information about cosis and revenue is required.by those who

are faced with such a choice,

If it were possible to make the component but it is decided not to

do so, then manufacturing capacity wéuld be come available, We have to con-
sider whether this capacity is likely to remain idle or not., First let us
assume that the facilities freed by not making the component would remain
idle, Under these eircumstances, the effect of making the component will be
that costs will be incurred that would not be incurred if it were not manu-
facutred and the effect of buying the component ready made will merely bet

that a sum of money has to be expended on its purchase. We should them com-

pare the avoidable costs of making the component with the pruchase price

of a ready-made component and the choice will go-to the cheaper of the alter—
natives. In practice there may be non-cost factors to take into consideration

(eeg. quality differences) but I am ignoring these,

Now let us assume.thab the facilities freed by ggi,makiné the component
would not remain idle but would be put to some other use. There will no be
two effécts of buying the component ready made: (1) a sum of money has to be
expended on its purchase and (2) a contribution towards the unaveidable costs

can be obtained by using the spare manufacturing capacity. (This contribution
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is the excess of avoidable revenue over avoidable costs arising from this

alternative use of the freed facilities). It is the net result of these
two which has to be compared with the avoidable costs of making the compo-

nent, We can set out these figures in two Qays as shown in table V.,

(1) Avoidable costs of making Purchase Price
minus net revenue from alternative
use of resources
(2) Economic sacrifice of making Purchase Price
= (a) avoidable expenses

+ (b) net revenue forgone

The net revenue which will be forgone as a result of making and thus

using up capacity which othorwise would have been available, is just as
much a sacrifice incurred and therefore a cost as what I have now called
avoidable expenses. Both (a) and (b) are strictly part of the avoidable

cost of making the component,
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DEPARTMENTAL ACCOUNTS

Dept.4A DeptoB Total
£ - <
Cost of Goods Sold 3,600 2,800 6,400
Assistants! Wages 900 700 1,600
Rent and Rates 100 200 300
General Managment 200 100 200
Salaries and Expenses 600 400 1,000
Total Expenses 5,400 4,200 9,600
Net Profit or Loss 600 200 400
Sales 6,000 4,000 10,000
DEPARTMENTAL ACCOUNTS
I (avoidable costs approach)
,Dept;A Dept.B Total
£ -] £
Sales 6,000 4,000 10,000
Less Avoidable Costs: : _ i
Cost of Goods Sold 3,600 2,800 6 4400
Assistants'! Wages 900 700 1,600
Sundry Expenses 100 200 300
Departmental Gontributions 1,400 300 1,700
Less expenses of business as a whole: i
Rent and Rates 300 .
Management 3,000 {1,300
Net Profit 400
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IIT THE USE OF FLOOR-SPACE,ETC.
Use as - Use for
" Dépt,B sub-letting

£ 2
Revenue 4,000 300
Less Avoidable Costs 3,700 20
Contribution (towards unavoidable %00 280
costs and Profit)

IV Allocation of Floor-=Space Between

Departments ¥ and VY,

1 IT 4 e R v VI

Allocation of Ayoidablernﬁxoidablaﬁ.lwoidahle -Avoidable-:ﬁembiaad,

Floor-Space Revenue X Revenue ¥ Costs X Costs ¥ Net Revenue

; - ' X plus Y
X Y < = -5 C £
(1) 4 0 100 - 80 - 20
(2) 3 1l 88 53 70 41 30
(3 2 1 68 99 55 79 35
(4) 1 3 39 133 28 109 35
(5) 0 4 - 154 - 129 25



(31)

THE MAKE OR BUY PROBLEM

MAKE BUY

(1) Avoidable Costs of Making Purchase Price

Minus net revenue from

alternative use of resources.

(2) Economic Sacrifice of Making Purchase Price

= (a) Avoidable expenses

plus (b) net revenue forgone

Note:

The only essential difference between (1) and (2) is the switch
of the net revenue from being a deduction under the heading of
1BUY! to being an addition under the heading of 'MAKE', A resul=

tant change in worBliing is necessarye
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6o We can carry the analysis of costs for decision-making to = further

stage. It is still with expected future costs what we are concerned,

We are dealing with special purpose budgets, rather than with the

profit and losg account or with the costing system.

We can deal with a problem of allocating avoidable costs 4o types of
product, when a number of types of product are being manufactured ia the
plant. The particular aspect of this problem considered is that relating

to joint products and bye-products,

The first point which can be made is that the distinction bestween joint-

preducts and bye-produects is arbltrary, When two or more products, arising

-k

out of a szingle process or sast o processes, are regarced by the firm as
being, in some way, of equal importance, they are termed joint products,
If, however, a product is regarded as of less importance than others, then
it is called a bye-product. Pres umebly the criterion of importence will be
normally the market valus of the ouiput of each type of product, But if the

market values do not coincide, it must be difficult to decide how big the

difference should Ha before a product is relegated from the first division
(of joint products) into the second division (of bye-products). In spite of
this somewhat arbitrary distinetion between Jjoint products and bye-products,
cost accountants normally adopt different procedures in computing their

cost, This is unfortunate since, particularly in the Chemieal Industry,the
dividing - line between them is continnally moving, For example, the Leblanc
Soda Company started off with soda ash as its sole marketable product, while
salt cake and hydrochric acid were waste products, The hydrcchloric acid
emitted fumes which bilighted the countryslide arcund, The introduction of
governmernt regulations compelled the company to do something sbout thece
fumes, and in dealiag with this problem, the company convertsd both hydro-
ckloric acid and sal% cake into salezble products, In the second stage, then,
ird

i
;3‘

wrkat had been waste producis were pow treated as bye~products, The -
stage arose when the introductioz of the ammonia process for produaing

soda caused a fall ir the price of soda ashy which now was treated as a bye-
|

i
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product, hydrochloric acid being the main product. Thus hydrochloric acid
started as waste, became next a bye=product and then the main product.
The story has a sad ending. The hydrochloric acid was sold mainly to the
bleaching industry but the demand for it fell catastrophically as a
result of the introduction of cheaply produced chlorine as a substitute
in that industry. And that, ws regret to say, was the end of the story
and of the company.

There is no advantage whatsoever in attempting to make this distinc=
tion between joint and bye-products. Aswe shall try to show, precisely

the same considerdtions apply to each in decision-makinge.

The usual costing procedure is to record the bye-product at its
selling price less any separate costs incurred after the split-off point
(e.g. refining and packaging) and to treat this as a deduction from the
joint cost. The result is that the bye-product shows no profit or loss-

all the profit or loss being attributed to the main product.

Whereas in arriving at the cost of joint products, it is usual to

apportion the joint cost to the joint products in some arbitrary way,
frequently in the ratio of their relative weights or their selling prices.
Textbooks often recommend a points system as a basis for apportionment,

on the grounds that it is more "scientifie". So many points are given to
each product to measure selling price differences, so many for differences
in weight and so on. The joint cost 1is apportioned in the ratio of the -
total points given to each product. To call an arbitrary mixture of arbi-

trary methods "scientific" is to use words in rather an 0dd way.

Two illustrations from the chemical industry may demonstrate the

absurdities which may arise from these arbitrary apportionments.

A survey was made in 1926 in America of firms producing caustic soda
and chlorine as joint products. In firms using similar processes, the joint

cost was found to be apporticned in five different ratios: 50.: 50; 40: 603
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60: 403 39,008: 35,46 ( in the ratio of the atomic weights) and 56,76 :
43.27. The last ratio was worked out so thaty, when the joint cost was
apporticned in this way; caustic soda and chlorine showed an equal book
profit. The firm adopting this ratio had previously made the apportionment
on a 50:50 basis, which resulied iz the chlorins department‘showing a
loss, The bankers, who controlled the company, wanted the chlorine foremsn
sacked, The works manager wanted to retain him and was able to satisfy

the bankers by altering the ratio in whish the joint cost was apporticued,

This kind of thing can only bring costing into disrepute,

'

Another instamse of the misuse of costiag

results, Methaiol was produced in America, with acetate of lime and char-

ad rather more seriocus

over the th ze

cal @z jeint produsts, The Joini cost was appors:
products im fhe watic of their selling prices, In Germany s new wethod was
discoversd of producing metharcl bty 2 chesper process which did not result

L the productiom of the other products

methanol ware imported into the U.S.A, ax a »dmlt there was a large drop
in the selling price of methauel iz the U,S.A. withouw: any maior change in

the selling prizez cf axstats of lime snd of charzoal, Since the apportion-

went of the joint ccsh was in the rabio of

"(:”: a3 = '?_h'id .;.F‘]"" T'(":* ]

of it was charged tc methancl and a correspondingly largsr part to the two
other joint products, It appeared, therefore, that methanol kad basn proe

o
i

duced more cheaply im the U,S.A. than it kad heen iz previeus years, The
American producers of methanol sought a higher rate of import duty on the
product, and were able to satizfy the Teriff Commission that costs of pro-
duction at home had fallen, This indiecated, it waz claimed, that the
American Industry was not less efficient than the foreign indusiry, and a

50% increase in impord duty was authorised by the President, Costing wasg,

in this instance, ap admirable guide o

o

The important poipt is that whevever joimt coshs are aprertlened on

a s8lling price busig and g new method iz discoversd of prodaesing one pro-

duect by tself more efficlenltly than under the cld method, the coztiy
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system will discourage the businessman from #witching to the new more

efficient process.

If, then, the apportionment of joint costs is only misleading, what

cost infdrﬁation about joint products do we need to accumulate and what
budgets do we need to prepare? Briefly the answer is: if apportibnmentS‘
" are useless, then don't make any apportionments., We can prepare a budget

on the same sort of lines as we did for a departmental store.

Pable: 1 shows in summarized form the kind of apportionment which we
have criticized, .Tdble2 shows a re-arrangement of the information on the

avoidable costs approach.

What we should do is to show the contribution which each joint product

is making towards the joint coste.This will give an indication of whether
it is worth while to continue the separate processing and sale of each
joint product or whether it would be preferable to dispose of it as waste.
We must deduct from the avoidable revenue of each product those costs which
would be saved if we ceased to separate processing and sale of that parti-
cular product while continuing the proce551ng and sale of the other joint
products, Those costs are avoidable costs which can be allocated to the

products and we shall call them allocable avoidable costs. Some costs will

be saved if none of the joint products are produced but will not be saved

if any one of the products is not produced., These are unallocable avoidable

costse. _
The excess of avoidable revenue over allocable avoidable costs is

the product contribution. The excess of the total product contributions
over the unallocable avoidable costs is the total contribution., Unless the

total contribution is positive it will not be worthwhile producing at all.

For price and output decisions, it is necessary to distinguish hetween
cases where the proportions in which the joint products can be produced are

fixed and cases in which they can be varied.

When the proportions are fixed, price and output decisions can only bve

made by taking the whole bunch of products together. The products in the
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aggregate are responsible for the costs in the aggregate. The revenue in
the aggregate arises from the products in the aggregate. The considerations
involved will be similar to those involved in price and output decisions for

a single product.

A more interesting situation arises where it is possible to vary the
proportion in which the joint products are produced. This is so common in
the chemical industry as to be almost the typical instance, The situation
is that it is impossible to produce Product A without also producing Product
B but that within certain technical limits it is possible %o expand or
contract the output of Product A relative to that of Product B, Frequently,
by the application of greater heat within a proceéss we may drive off a
greater volume of a gas while reducing-the quality or the quantity of resi-
dual solids, This is the situation Weunderstand in the production of coks
and coal gas; The greater the quantity of gas extracted from coking coal,
the lower the quality of the residual coke. The problem is to achieve the
mixture which will give us the greatest profit. In order to achieve this
we must be able to estimate how total costs are likely to change as, say,
the temperature is changed at which the process is carried out. We must also
estimate the effect upon total revenue of increasing the cutput of the gas

and reducing the quality (or the output) of the o%her prcduct;

This procedure is illustrated on the third slide, The first column
does not show the total cost of applying heat, bubt the extra cost of appl-
ying a further 10° of heat, We are, then, recording the increase in avoida-
ble costs of applying heat as a result of rdising the temperature of the
process in increments of 10°° This is called the marginal cost of applying
heat in the process.We have assumed that the cost of raising the tempera=-
ture by a further 10° becomes greater as the total temperature rises. The
next two columns show the increase in the revenue from the gas and the
decrease in the revenue from the solid resulting from the application of

greater heat, The increase in revenue is called the marginal revnus, The

declining figures reflect the fact that the application of additional heat
is likely to become progressively less effective, The fourth column shows
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the effect upon total revenue. We should apply an additional 100 of heat
provided that the marginal total revenue arising from such an pllication
is greater than its marginal cost. In the illustration we should then
apply the third additional 10° but not the fourth additional 10°.
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JOINT PRODUCTS

( with arbitrary apportionments)

Product Produch Total
il Rar 2
Separate Costs: Avoidable £:75450008 (800 2,000 £ - 6,000
Unavoidable 1,000 500 1,500
Joint COSth 20,000 24,000 3"!-"'r, 000
Administrative Costs etc, 11,000 13,500 24,500
Total Costs 36,000° 40,000 76,000
Sales Proceeds 35,000 51,000 86,000
£ liﬁ?ﬁﬁq £ 11,000 £ 10,000
x Includes £ 4,000 unavoidable costse
JOINT PRODUCTS
2, (Avoidable Costs Approach )
Broduct Product Total
A B
Revenue & 35,000 £ 51,000 £ 86,000
Less Allocable Avoidable costs 44,000 2,000 6,000
Product Contributions 31,000 49,000 80,000
Less Unallocable Avoideble Cosis 40,000
Net Contribution 50,000
Less Unavoidable Costs 50,000

PROFIT

£ 10,000

@ e st e a3
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JOINT COSTS:
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VARIABLE PROPORTIONS

(Variation dependent upon application of heat )

Extra Extra Reve. Extra Rev, Total Additional
Cost A (Gas) B(Solid) Extra Profit
Revenue
1st additional 10° £ 20 +£ 50 ~£5 +E45 +£25
2nd " " 21 48 4 Ly 23
Srd & " 28 + 40 -3 + 37 4 9
4th " " 34 + 34 -£2 +£28 -~ 6



