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PREFACE

There is no lack of terature on the subject of corporate planning,
nor is there a lack of opportunity for managers to hear lectures on
the subject. In fact it has become dufficult to avoid either How-
ever, have the impression, denved from discussion of the subject
with many managers separately and collectively, that mast of
them do not have a clear 1dea of what planning 1s or, more im-
portant, what it should be There is also confusion over what a
plan should contain, how planning should be conducted and
orgamized, and what values can be derived from it Perhaps the
persistence of these questions, despite the multiphcation of efforts
to answer them, s due to the fact that most of the hterature and
lectures on the subject tend to be flled with either platitudes or
technicahities Platitudes are easy to understand but are not uses
ful The technicalities tend to be more useful but Jess under-
standable

1 have tned to address myself to those questions about plan-
ning in which most managers scem to be interested and to do so
1n a wav that provides answers that are both understandable and
useful Where [ have not been able to do so T have tried to in-
dicate where the difficulty hes Mostly T have tried to develop a
concept of planning mn the round, to deal with the whole subject.
What I have produced mas well be more a philosophy of plan-
ning than a gwde to it 1 have certainly not produced a handbook,
a bow to do it book This is more a what should be done, a who
should do i, and a why book. It 15 much more concemed with
the objectines and logic of the planming process than with specific
techniques and tools that can be used in this process Perhaps
this is nhat a Manager's Cuide to Corporate Flanning should be.

Because of the hmits of my experience the concept of planning
developed here is primanly appheable to “homogencous™ cor-
porations, that s, to ones with interrelated sets of activitics. This
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does not exclude companies that have diversified outputs if their
diversification has a logic dictated either by the nature of the
inputs (the materials or services that it consumes), or the pro-
cesses by which it transforms inputs into outputs, or the con-
sumers of these outputs. The most apparent exceptions to these
conditions are conglomerates and holding companies. I have not
been involved in planning with such organizations. I believe,
but do not know, that much of the concept developed here is
applicable to them. However, I do know that the concept is
applicable to their parts.

On the other hand, the concept of planning developed here has
been applied to corporations of every size, from the very large to
the very small. Therefore size of organization is not relevant to
consideration of the applicability of the ideas put forward in the
book. In fact these ideas, with only minor modification, have been
emploved in national, and other types of public, planning. To
those involved in public planning it will be apparent that much,
if not most, of what is written here is relevant in such planning,

In a sense the underlying theme of this book is the value of a
marriage of management and management science in planning.
By “management science” I mean the application of scientific
methods—that is, the logic of scientific inquirv, not necessarily
the techniques and tools that it has vielded—to the problems of
management. Thus a management scientist can come from any
of a large number of disciplines. What makes him a manage-
ment scientist is not what he knows about management, but what
he knows about using the methods of science in solving manage-
ment problems.

Among the management sciences, operations research has a
special role. It is an interdisciplinarv activity that is concerned
with the design and management of large, complex, organized
man-machine systems. (See Ackoff and Rivett, 1963, for a de-
tailed discussion of this field.) Most of the specific procedures,
techniques, and tools discussed in this book have been developed
in the practice of operations research.

In my concept of the management sciences and operations re-
search the behavioral sciences play a major role. Without the
participation of behavioral scientists manv of the procedures
discussed cannot be carried out effectively. I do not single out
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their nor that of representatives of any other dis-
cipline, because 1 assume that the research discussed is always
interdiserphinary In my opimion such research should involve rep-
resentation of the formal saences (logic, mathematics, and sta.
tistics), the physical saaences or fields of engineenng based on
them, and the behavtoral sciences

1n prepanng this work T have accumulated debts to many The
Largest of these 1s to Enc Tnist, who suggested manyv improve
ments in the manusenpt and provided a great deal of encourage-
ment I am also indebted to Frank Caleerano of Western Electric,
Dand B Hertz of McKinser and Compam, Harper Moulton of
IBM, Hole Sunpson of Columbua Unnemsity, and E Leonard
Amofl of The Institute of Management Sciences, who have al-
lowed me to speak about planming to managers and management
screntusts so often that [ have begun ta bebere T mught have
somcthing to sav on the subject

1 am particularh indebted to Jeanne Gibstein, mv gal Mondas-
through-Friday, who has helped in prepanug the manusenpt for
publication

Russtie L. Acxorr

Philadelplua
September 1959
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A Concept of Corporate Planning



Chapter 1

THE NATURE AND CONTENT
OF PLANNING

INTRODUCTION

Wisdom 1s the ability to see the long-run consequences of cur-
rent actions, the willingness to sacnfice short-run gams for larger
long-run benefits, and the ability to control what s controllible
and not to fret over what 1s not Therefore the essence of wasdom
15 coneern with the future It s not the type of concem with the
future that the fortune teller has, he only tries to predict it The
wise man tries to control it

Planning is the design of a desired future and of effective ways
of bringing 1t about It 1s an mstrument that ts used by the wise,
but not by the wise alone When conducted by lesser men at often
becomes an arrelevant ntual that produces short-run peace of
wund, but not the future that ts longed for

Tecenthy 1 asked three corporate executives what decisions thes
had made i the Lt vear that thes would not have made were
it not for thowr corporate plans Al had difficulty 1n dentsfyng
one such decision Since cach of their plans were marked “secrct”
or “confidential,” I also asked them how their competitors might
benefit from the possession of therr plans Lach answered with
embarrassment that their competitors would not benefit Yet these
crecutives wene strong advocates of corporate planning

The need for corporate planming 1 so obvious and so great that
it1s hard for anvone to be agunst it But it 1s cven harder to male
such planning useful Planning ts one o} the most complet and
difficult mtellectual activities in which man can engage Not to
da it well is not a sin, but to settle for doing it less than well s

We do not yet understand corporate planning well enough to
prepare a handbook on 1t. At present, and for some time to come,

1
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planning will have to be tailored to the umque characteristics of
the organization and situation in which it is carried out. Never-
theless some guidance at a fairly general level is possible. We can
strive for an appreciation of v.’hat planning can do, a philosophy
with which it can be approached, a concept of how it can be
organized and systematized, and an awareness of the best
methods, techniques, and tools that can be incorporated into it.

The science relevant to planning has developed rapidly in the
recent past. However, even the best planning of which we are’
capable requires at least as much art as it does science. I am as
interested in improving the art as I am in improving the science.
Nowhere is the successful blending of the two more critical than
it is here.

The principal contributon of scientists to planning may not
lie in the development and use of relevant techniques and tools
but rather in their svstematization and organization of the plan-
ning process, and in the increased awareness and evaluation of
this process that their presence produces.

THE NATURE OF PLANNING

Planning is clearly a decision-making process; but equally
clearly not £ all decision maldng is Planmn" Not so clear, however,
ate the characteristics that make it a special kind of decision
maling. It is special in three wavs.

1. Planning is something we do in advance of taking action;

t is, it is anticipatory decision-making. It is a process of de-
ciding what to do and how to do it before action is reguired. If
we desire a certain state of affairs at some future Hme and it takes
time to decide what to do and how to do it, we must make the
necessary decisions before tzking action. If these decisions could
be taken quickly without loss of efficiency, planning would not
be required.

2. Planning is required when the future state that we desire
involves a set of interdependent decisions; that is, a system of
decisions. A set of decisions forms a svstem if the effect of each
decision in the set on the relevant outcome depends on at least
one other decision in the set. Some of the decisions in the set may
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be compley, others simple. But the principal complevity in plan.
ning denves from the interrelatedness of the decisions rather than
from the decisions themselves, for example, in planning a house,
a decision to place the Ining room 1n a particular commer has an
effect on the location of evers other room and hence on the “per-
fonmance” of the house as a whole

Stts of decisions that require planning have the following 1m-
portant chimactenistics

a  They are too large to handle all at ence Therefore planning
must be dissded into stages or phases that are performed either
sequentially by one deaision-making bods, or simultancously by
different bodies, or by some combination of sequential and simul-
tancous cfforts Plinning must be staged or, put another way, 1t
must itself be planned

b The set of necessary decisions cannot be subdinided into
independent subsets Henee a planning problem cannot be broken
down nto mdependent subplanning problems The subplanning
problems must be interrelated This means that decisions made
carly 1n the plinning process must be taken inte account when
making dectsions later on in the process and the earlicr decisions
must be reviewed i hght of the decisions made subsequent to
them This 1s why planmng must be carned out before action 1s
required

These two svstemic properties of planmng make clear why
planning 1s not an act but a process, a process that has no natural
conclusion or end powt It 1s a process that {1t 1s to be hoped)
approaches a “solution,” but 1t never quite gets there, for two
reasons  First, there 1s no limit to the amount of reviewing of
previous decistons that ts possible The fact that action is cven-
tually required, however, makes 1t necessan to settle for what
one has at some point in time Sccond, both the svstem beng
planned for and its environment change dunng the planning
process, and it is therefore never quite possible to take all such
changes into account. The need to continuously update and
“maintan” a plan denves in part from this fact

3 Planning 1s a process that is directed toward producing one
or more future states which are desired and wiich are not ex-
pected to occur unless something 1s done Planning 1s thus con-
cemed both with avouding incorrect actions and with reducing
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the frequency of failure to exploit opportunities. Obviously, if one
believes that the natural course of events will bring about all that
is desired, there is no need to plan, Thus planning always has hoth
a pessimistic and an optimistic component. The pessimism lies
in the belief that unless something is done a desired future state
is not likely to occur. The optimism lies in the belicf that some-
thing can be done to increase the chance that the desired state
will occur.

Summarizing, we can say that planning is a process that in-
volves making and evaluating each of a set of interrelated deci-
sions before action is required, in a situation in which it is believed
that unless action is taken a desired future state is not likely to
oceur, and that, if appropriate action is taken, the likelihood of a
favorable outcome can be increased.

TACTICAL AND STRATEGIC PLANNING

The distinction between tactical and strategic planning is often
made but is seldom made clear. Decisions that appear to be
strategic to one person may appear to be tactical to another. This
suggests that the distinction is relative rather than absolute.
Indeed this is the case. Much of the confusion and apparent am-
biguity derive from the fact that the difference between strategic
and tactical planning is three dimensional.

1. The longer the effect of a plan and the more difficult it is
to reverse, the more strategic it is. Therefore strategic planning
is concerned with decisions that have enduring cffects that are
difficult to reverse; for example, next week’s production planning
is more tactical and less strategic than planning a new plant or
distribution system. Strategic planning is long-range planning.
Tactical planning is of shorter range. But “long” and “short” are
relative terms and therefore so are “strategic” and “tactical” In
general strategic planning is concerned with the longest period
worth considering; tactical planning is concerned with the
shortest period worth considering. Both types of planning are
necessary. They complement each other. They are like the head
and tail of a coin: we can look at them scparately, even discuss
them separately, but we cannot separate them in fact.



THE PARTS OF PLANNING 5

2. The more functions of an organization’s activities are affected

by a plan, the more strategic it 1s That is, strategic planning is
broad in scope. Tactical planning is narrower “Broad” and “nar-
row” are also relative concepts thus adding to the relativity of
“strategie” and “tactical 7 A strategic plan for a department may
be g tactical plan from the point of view of a division Other things
being equal, planning at the corporate level is generally more
strategie than planning at anv organizational level below it

3 Tactical planning 15 concemed with sefecting means by
which to pursue specified goals The goals are normally supphied
by a higher level in the organization Stratege planning 15 con-
cemed with both formulation of the goals and selection of the
means by which they are to be attained Thus strategic planning
15 oriented to ends as well as to means However, “means” and
“ends” are also relative concepts, for example, "advertising a prod-
uct” 15 a means to the end of “selling 1t * “Selling 1t,” however, is
a means to the end of “profit,” and profit 15 tself a means to mam
other ends

Put brcfly, strategic planming 1s long-range corporate planning
that 1s ends onented (but not exclusivels so) It should be ap-
parent that both strategic and tactical planning are required
onder to maxumize progress

THE PARTS OF PLANNING

Planming should be a contnuous process and henee no plan 1s
ever final, 1t 15 alwavs subject to reviston A plan therefore 1s not
the final product of the planming process, it 1s an wtenm report
It 1s 3 record of a complex set of interacting dectsions that mav
be partitioned in many different wavs Different planners prefer
different wavs of subdiiding the decisions that must be made.
As loug as all the relevant decisions are taken nto account, the
various wavs of diding a plan into parts are lugels a matter of
personal preference or style’ Henee we need not oceupy oursehes
with the relative advantages and disadvantages of diffcrent wavs
of partitioning a plan

The order in which the parts of planming are g en here does not
represent the order 1 which they should be completed Recall
that the set of decisions invohied 1 plantung cannot be subdi
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vided into independent subsets. Hence the parts of a plan and
the phases of a planning process that produce them must interact.
The order in which I present the parts therefore reflects only my
opinion of the order in which it is usually most convenient to start
thinking about them.

The parts are only briefly identified at this point since each one
is subsequently discussed in a chapter of its own.

1. Ends: specification of objectives and goals.

2. Means: selection of policies, programs, procedures, and
practices by which objectives and goals are to be pursued.

3. Resources: determination of the types and amounts of re-
sources required, how they are to be generated or acquired, and
how they are to be allocated to activities.

4. Implementation: design of decision-making procedures and
a way of organizing them so that the plan can be carried out.

5. Control: design of a procedure for anticipating or detecting
errors in, or failures of, the plan and for preventing or correcting
them on a continuing basis.

These are the parts that in my opinion a plan should contain.
Many plans do not contain them. Which of these parts a plan does
contain, and the relative amounts of attention they receive, is

largely a matter of the philosophy that lies behind the planning.

PHILOSOPHIES OF PLANNING

As planners have become more self-conscious and aware of the
process in which they are engaged, certain attitudes, concepts,
philosophies, or what might even be called strategies of planning
have become visible to students of the process. There appear to
be three dominant philosophies. They are presented here in their
“pure” form, although it will be apparent that most planning in-
volves some mixture of them. Nevertheless most planning is
dominated by one of the three points of view, which I call satisfic-
ing, optimizing, and adaptivizing. These names are not very good
because their connotations are vague and ambiguous. Unfortu-
nately I have not been able to find better ones. I certainly have
no objection, therefore, to the substitution of any other names.
The most prevalent—namely, satisficing—is discussed first, and
the least prevalent—adaptivizing—last.
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Satisficing

“Satisfieing” is a remarkably uscful term that was coined by
Hetbert A. Simon to designate efforts to attain some Jevel of satis.
faction, but not necessarily to exceed it To satisfice is to do “well
enough,” but nat neeessarly "as well as possible ™ The level of
attainment that defines “satisfaction” is one that the decision
maker is walling to scttle for

Satisficing planning begins with setting objectives and goals
that are beheved to be both feasible and desirable Attnbution of
these propertics to objectives and goals 1s usually based on con-
scnsus among the planners

Objectives and goals are usually formulated by satisficers either
n terms of commonly used measures of performance (e g, profit
or retum on imvestment), or in quahmli\o terms (e g, good em-
ployee relations) In the extreme the satisficer seems to operate
an the principle that, 1 one cannot measure what one wants, one
should want either what he can measure or does not want to mea-
sure For example, for most managers the ebjective of advertising
is 1o increase sales Mowever, the inerease of sales produced by
advertising 1s difficult (but not impossible) to measure Recall of
messages, the number of “umpresstons™ that thev make, or changes
in “attitudes” produced by them are apparently casier to measure
Therefore the satisficing marketing planner tends to state adser-
tising, objectises in terms of recall, smpressions, and atttudes,
rather than in terms of increased sales

It is quite common for the satisicing planner to set onlv a few
simple goals, for example, to increase earming annually by 10 per-
cent, or market share annually by 5 percent He normally does not
concern himself about providing a wav of mediating confhicts that
might arise between such goals, for example, if a speaified mar-
ket share and amount of profit cannot be simultancously obtained
in the short run, the satisficer 15 not blely to provide management
sith a basis for determining the tradeoffs between the two

The satisficer normally sets objectives and goals first Sinee he
does not seck to st these as “high™ as possible, only “high
enough,” he has to revise them only if thev do not tum out to be
feasible. Once the objectives and goals are sct, he secks onlv one
feasible and acceptable way of obtaming them, again not neces-
sanly the best possible way.



8 THE NATURE AND CONTENT OF PLANNING

The satisficer’s orientation is much like the political notion of
the “art of the possible.” In what is seldom a systematic procedure
he tries to “maximize” feasibility, which he seldom explicitly
defines. He tries to do so by (&) minimizing the number and mag-
nitude of departures from current policies and practices, (b) at
most specifying modest increases in resource requirements, and
(¢) making no large changes in organizational structure (since
these usually meet with opposition from those affected).

In their efforts to obtain a feasible set of procedures, programs,
and policies satisficers seldom systematically formulate and eval-
uate many alternatives because any feasible set will satisfy them.
They are usually more concerned with identifying past deficien-
cies produced by current policies than with exploiting future op-
portunities. Therefore, in a sense, the satisficing planner tends to
enter the future facing the past.

In resource planning most satisficers are preoccupied with one
resource, money. Their orientation is dominated by emphasis on
the financial aspects of the business. They seldom give detailed
consideration to manpower, facilities and equipment, and mate-
rials and services. They do not do so because they believe that,
if sufficient funds are available, any other type of resource that
is required can be acquired when needed. This can lead to diffi-
culty when significant lead times are needed to acquire or produce
required resources; for example, manpower trained in the com-
pany or plants that require several years to build.

Satisficing planners reflect a prevalent proccupation of exec-
utives with finance. Such planners emphasize projections or
extrapolations of current financial trends and budgeting. Finan-
cial forecasting and budgeting are essential parts of planning, but
they tend to dominate the satisficers’ thinking and to minimize
or exclude other essential parts of the planning process.

Satisficers tend to shy away from organizational changes be-
cause they often spawn controversy. Their plans seldom require
reorganization of the corporation being planned for. They prefer
not to “rock the boat.”

Planners oriented to satisficing normally deal with only one
forccast of the future, and deal with this as though it were vir-
tually certain to come about. Hence they produce what might be
called point plans. They seldom deal explicitly with the possibil-
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ities, Iet alone the probabilities They assume that, if the unex-
prcted should oceur, the organization is capable of coping with
it. Hence they seldom design formalized svstems for controlling
a plan after its implementation

The satisfiang approach to planning is usually defended with
the hard-to-refute argument that it 15 better to produce a franbie
plan that is not optimal than an optimal plan that is not feasible
But this argument is based on the belief that conuderation of
feasibility cannot be incorporated into consideration of optimahty
This is not true. It is possible to seek the best feanble plan Op-
timahty can (and should) be defined so as to take feasthility into
account, although even optimizers seldom try to do so Such an
cffort has the advantage of forang the planner to examine
cntically critena of feasibilitv—cnitena that are seldom made e
plicit in the satisficing process Furthermore the trutsm, “a feasible
plan that is not optimal 1s better than one that 1s optimal but in-
feasble,” should be balanced by another equally potent trusm,
“the approximate attainiment of an optimal plan may be better
than the exact attamnment of one that 1s merehy satisfactory ™

Not surprisingly, satisficing planning seldom produces a radical
departure from the past It usually viclds conservative plans that
comfortably continue most current policies, correcting only
obvious deficiencies: Such planming therefore appeals to orgamza-
tions that are more concemed wath sunual than with develop-
ment and growth

The most serious deficsencs of this tvpe of planming 1s that 1t
seldom tcreases undentanding of either the svstem beng
planned for or the planning process utself The satisficer tends to
use only available knowledge and understanding of the ssstem,
he seldom engages i rescarch designed to expand such hnowl.
wdge and understanding His planning 15 not rescarch onented
For this and other reasons tus planning usually requires less time,
money, and technical shill than the other types of planning This
of course 1s one of its pnnapal attractions

Optimizing
In this second type of planning an effort 1s made not just to do

well enough, but to do as well as posuble The optimizing ap-
proach to planmng has been made possible largeh by the devel-
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opment and use of mathematical models of the systems being
planned for. For those who are not familiar with such models a
brief discussion of their origin, nature, and use may be helpful.

Models and Optimization. Experimentation is an essential
part of science. But large systems (whether solar, corporate, or
governmental) cannot be brought into a laboratory nor can ex-
periments be conducted on them as a whole in their natural en-
vironment. Therefore, since experimentation is necessary to gain
understanding and control over such systems and experiments
cannot be conducted on them, experiments must be conducted on
something other than the system under study. Clearly, if such ex-
perimentation is to yield knowledge relevant to the system, it
must be conducted on something that is like the system under
study. Models are representations of systems that serve this pur-
pose. They may be physical representations (such as model air-
planes in wind tunnels or model ships in tow tanks), graphic
representations (such as diagrams and graphs), or symbolic
representations (such as mathematical equations).

An experiment conducted on a model of a system is called a
simulation. When symbolic models are used, however, it is some-
times possible to determine what the results of an experiment
would be without actually conducting it, by deductive processes
(i.e., mathematical analysis). This can frequently save much time
and effort, and yield more precise results than can be obtained by
simulation.

The use of symbolic models is central in the methodology of
operations research. These models vary widely in size, shape, and
complexity; but, since they all deal with the process of decision
making, they all have the same underlying structure. A decision
model usually has two parts: an objective function and a set of
one or more constraints.

An objective function is an equation of the following form:

performance of the system (P) = some
relationship between (f) [controlled
variables (C) and uncontrolled variables (U)]

or, more simply,

P={(C, U).
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The measure of system perfonnance is one that the system
manager wishes to maximize or mimmize (ie, optimize). When
ultiple objectives are invohved, a single measure of performance
may nevertheless be possible Decision and value theory are
bodies of knowledge that are used m the construction of appro-
priate measures of performance Such construction mav be the
most difficult part of the rescarch process But without an explhcit
criterion for evaluating altemnative policies or practices how can
one know how well ke as performing, let alone assure humself that
he is performing as well as possible?

The controlled vanables are ones that the decision miker can
manipulate, for example, the amount of money unested in various
carporate actinttics, prices of products, and size and lacation of
plants The uncontrolled vamables are ones that are not subject
to the deassion maker’s control but which nevertheless affect per-
formance of the svstem, for example, weather, general economic
condiions, the behavior of competitors, technological develop-
ments, and the preferences of consumers

The second part of & decision model usually consists of ene or
more symbolie statements m which the limits of the decision
maker’s control are preasely expressed, for example, if 10 a bud.
geting problem a corporation has to allocate funds to five divistons
or departments, then the sum of these allocations must be equal
to, or greater than, zero and 1t cannot exceed the total amount of
money avatlable to the company

Such models represent both the deaision and the svstem af.
fected by 1t It relates the performance of the system to what the
decision maker can de about 1t

Once a decision model has been constructed the rescarcher’s
problem is to find the values of the controlled sanables which,
subject to the construnts and under the specificd uncontrolled
condittons, optimze the svstem’s perfonmance These optimizing
vatues of the controlled vanables are sought esther by simulation
or deductive analysis In both these processes computess have
come to plav an mcreasinghy important role Thev enable the re-
searcher to deal with models of a complesits that he could not
feasibly dral with “by hand ™

A ven simple cxample of model construction 15 gvan an the
Appendix, which also contuns & nontechmeal descnption of a
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model that was developed to optimize investment in research and
development.

Back to Optimizing. As noted above, the optimizer tries to
formulate corporate goals in quantitative terms and to combine
them into a single measure of overall corporate performance. He
may not succeed completely, but he usually manages to translate
some vaguely formulated qualitative objectives into more precise
quantitative terms. Furthermore he can sometimes transform a
varietv of goals into measures on a single scale (usually mone-
tarv) and hence can combine them into one general measure of
performance. Unfortunately the optimizer tends to ignore goals
that he cannot quantify. This can distort the value of his work and
produce justifiable discomfort in the consuming managers who
must moderate quantitative results with their own qualitative
judgments on important problems that have not been taken into
account.

The optimizing planner seeks the best available policies, pro-
grams, procedures, and practices by use of mathematical models.
The success that such a planner has depends on how completely
and accurately his models represent the system and on how well
he can extract solutions from the model once it has been con-
structed. His capabilities are currently limited because he cannot
construct one model that represents all aspects of a total corporate
svstem. He must model it in parts and, because of the as vet un-
penetrated complexity of some of the parts, he cannot model all
of these. Therefore he tends to plan only for those units or aspects
of a system for which he can construct and solve models. Some-
times his commitment to the approach that he calls “rational”
justifies Ambrose Bierce’s definition of this term: “Devoid of all
delusions save those of observation, experience and reflection”
(The Devil's Dictionary, 1911).

Efforts, even unsuccessful efforts, to develop truly optimal plans
almost always produce a valuable by-product: a deeper under-
standing of the system being g planned for. Unfortunately this un-
derstanding is not always commumeated successfully to the man-
agers involved.

The optimizer tries either (a) to minimize the resources re-
quired to obtain a specified level of performance, (D) to maximize
the performance that can be attained with resources that are (or
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are expected to be) available, or (¢) to obtain the best balanee
of costs (resources consumed) and benefits {performance) Ex.
plicit consideration of all types of resources is more commen
among optimizers than it is among satisficers, although eptimizers
also tend to emphasize Fnancial resources: Operations researchers
have developed models (and ways of solving them) that can and
have been used to optimize the size and location of facilities, dis-
tribution of matenals and goods*to and among them and from
them to customers, cquipment replacement and mmntenance
policies, make-or-buy decisions, and many other decisions that
are relevant to resource planning Thev can do this even when
future demand is uncertam, that 1s, when it can only be forecast
in a way that is subject to crror

Planning for facihties, equipment, matenals, and serviees is
more likely to be treated adequately by optimizers than s per-
sonnel. Q ¢ techmques for handling the latter are rel-
atively undeveloped as yet, but they are bemg improved

Optimizing planners seldom exphatly treat organizational
structure beeause models of this aspect of a firm have onh begun
to be developed By “orgamizational structure”™ I mean the way
that the work done by an orgamzation 1s divided into parts (e g,
by functions such as production and marketing, or by tvpe of
product, or by geographic region), and how work 1s assigned to
parts of the orgamzation The structure 15 reflected not onh in
the responsibilities given to the parts of the organtzation but also
in the measures of performance apphied to them, because these
define their objeetnes The objectine of organizational plannmg
s to produce an organization that can effectively pursue ats overall
objectives and, speafically, carny out the plans that are produced

At present the best that can be done 1s to optimize esther com-
plex structures relative to very simple problems or sunple strue-
tures relatise to complex problems As vet we cannot aptimize
complex structures relatne to complex problems For example,
we can determine how to diwide responsibilit for inventones be-
tween the purchasing and selling functions m such a relatnehy
simple organization as a department store But the optimal dini-
sion of this responsibihity for finished-goods iventory in a com-
plex vertically integrated process (as i an ol company) 1s be.
sond our current capabilities.
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Where quantitative optimization techniques alone are inade-
quate to produce the best organizational structure they can be
combined with enlightened judgment to produce one that is ap-
proximately optimal. In general, attempts to optimize structure
require extensive use of qualitative judgments. Too many optimi-
zers prefer to avoid such judgments and hence either omit this
important aspect of planning or turn it over to others whose out-
put they do not integrate with their own.

Even the most detailed optimizing plan can be sabotaged by
many small actions (or inactions) taken by individuals who
separately or collectively are not motivated to act in a way that
is compatible with planned objectives; for example, I have seen
managers and other personnel who are in a unit that is planned
to be dissolved over a specified period of time take actions that
increase the difficulty of phasing out their operation. Implementa-
tion of a plan can never be mechanized. It always depends on the
good will and cooperation of individuals and groups in the orga-
nization. Many optimizing planners tend to treat organizations
and their parts as though they were completely programmable;
they are not. Hence attention to the motivation of individuals
and groups in the organization should be (but seldom is) an es-
sential part of their planning. Where appropriate motivation does
not exist it is the planner’s responsibility to see to it that it is devel-
oped.

Finally optimizing planners can and do construct control sys-
tems that are capable of detecting and correcting for errors whose
possibility has been anticipated; that is, they provide controls
that determine when an organization has failed to meet its expec-
tations, but do not determine when meeting its expectations
constitutes a failure (i.., when it has failed to exploit the unex-
pected). Opportunities that have not been anticipated generally
knock only once. Not to answer the door is an error of omission.
Incorrect action with respect to an anticipated opportunity is an
error of commission. Optimizing controls are usually directed only
against the latter.

Not everything that can happen can be anticipated. The num-
ber of unexpected things that do happen is too large to be handled
by a centralized control unit such as are usually designed by op-
timizing planners. Every part of the organization should be made
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capable of exercising self-control and of responding effectively
to the unexpeeted even when not controlled from abose.

To summarize, the techniques of optimization hase in general
been more useful in tactical than m strategie plinamg These
techniques are currently apphicable to anhy some aspeets of stra-
tegic planning They hase considerable utility, but not if the cost
of using then 1s omission of the aspects of planning to which thes
currently cannot be applied An optimal comprehensine strategie
plan is beyond our current capabilities, but planning that opti-
mizes parts of the plan and integrates these with the other parts
that have been treated by other than optinuzation techmaques can
be extremely useful. In other words, & planming procedure that
employs quantitative optimization shere possible and qualitatne
satisficing where necessary i likelh to produce better tesults than
either satisficing or optimizing alone can vield
Adaptivizing

This ty pe of planming s sometimes referred to as innovatne
planning It 15 not presalent today because we have neither de-
veloped a elear and comprehensive concept of 1t nor a system-
atized methodology for carmang it out Therefore st 1s more an
aspiration than a realization However, adaptnencess can be de-
signed into orgamzations to a greater extent than current practice
would lead one to beheve

Adaptive planming has three mam planks i ts platform

1 Itss based on the behef that the principal value of planning
does not he i the plans that 1t produces but in the process of
producing them In effect the adaptmizing planner’s slogan s,
“Process 1s our most important product ” Hence 1t holds that the
value of planning to managers hies prnmanly i thewr paricipation
in the process, not m thetr consumption of its product From this
it follows that effective planmng cannot be done to or for an
organization, 1t must be done by the responsible managers

Thas point of view 18 well reflocted w the follvang ohsenation
made by Enc Tnst (1963, p. 26)

“Michel Crozier . who is carnying out a socological study of
the decision-makang of the V* Plan, has shown that the most im-
portant effect of French Planming bes not so much i the achieve
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ment of the targets as in the social learning released in the in-
numerable commissions which take part in making, carrying out,
and revising the plan.”

2. Most of the current need for planning arises out of lack of
effective management and controls. Man produces most of the
messes that planning tries to eliminate or avoid. Therefore the
principal objective of planning should be to design an organiza-
tion and a system for managing it that will minimize the future
need for retrospective planning—that is, planning directed toward
removing deficiencies produced by past decisions—and to do so
by reducing the possibility of such deficiencies being produced.
The objective is not to eliminate prospective planning: planning
that is directed toward creating a desired future.

3. Our knowledge of the future can be classified into three
types: certainty, uncertainty, and ignorance; each requires a dif-
ferent kind of planning: commitment, contingency, and respon-
siveness.

a. First, there are certain aspects of the future about which we
can be virtually certain. There are some future changes that may
be virtually inevitable and there are some “unchanges” that may
be also; that is, aspects of the environment that will remain stable.
To take some trivial examples, the percentage of males and females
in the p0pulat10n may not change, but the number of twenty-one-
years-olds in the United States may change from now to 1980.
However, this number can be estimated with virtual certainty.
The relatively certain aspects of the future may (and frequently
are) difficult to identify. A good deal of research may be required
to uncover them. They often become obvious only retrospectively;
for example, only now is it becoming obvious that there will be a
large demand for metering emissions of pollutants into air and
water.

With respect to those aspects of the future about which we can
be virtually certain, we can carry out commitment planning. But
even here the possibility of error should be taken into account by
providing appropriate controls. Continuous updating of estimates
of what is inevitable or unchanging is required. Furthermore
prudence dictates that commitments be made not any sooner than
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necessary to accomplish the desired objectise. It s not always best
to e the fint to tny to explost a perceived epportunity

With tongue parthy in cheek we can say that suceessful long-
range plinning involves, among other things, (1) uncovenng the
incvitable, (2) detenmining how to exploit it, and (3) taking
credht for having brought it about We retm to this pont in sub-
sequent discussion

B Second, there are certamn aspects of the future about which
we cannot be relatnel certam, but we can be reasonabls sure
of what the possibnlities are, for example, we mas not know what
type of motor power will cventually replace the intemal com-
bustion engne mn automobiles, but we can be reasonabh sure that
it wall be eather a “cleaned up™ engine of the same & pe or one that
1s powered by steam or electncally, by a batteny or fuel cell In
such cases contingency planming 1s required. that 1s, we should
prepare a plan for cach eventuality <o that we can quickh exploit
the opportunities that are presented when “the future makes up
its mund 7

Contingencs planming is old hat in the mktan but 1s relativels
rare in business, for example, in planning for a militan imasion
consideration 1s alwavs myen to ecach possible outcome of an
operation and plans are made for each Militan planners do nat
wait to see what happens before planing what to do about n
Thev tn to cover even possibilin in advance, because time 15
“of the essence” once a possibibty has beeome a reabitn

¢ Fmally there are aspeets of the future that we cannot antic-
pate, for example, natural ot pohitical catastrophes, or techuolog-
1cal breakthroughs We cannot prepare for these dureetly, but we
an do so indirectis through responsteeness plinning, Such plan-
ming 1s dirceted towand designing an orgamzation and a system
for managng 1t that can quickh detect deviations from the ex-
pected and respond to them effectnel Hence responsiveness
planning consists of building responsneness and Revbiin into
an organtzation

The Nature of Adaptation  Adaptation s a response toa change
(stimulus) that actually or potentiath reduces the cfficrenes of
a sistem’s behavior, a response which prevents that reduction
from occurnng The change may be either ntemal (wathin the
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effective use of facilities and personnel The company looked for
another highly cyclieal. but counterescheal, product hine that
required the same technology as it was already uung It found
such a class of products in highway-construction cquipment and
entered the business By so doing 1t reduced sanations n annual
production loads to enly a small fraction of what they had been
previously

Thus one way of obtaimng control over the future is to reduce
the variations one might expect i the behavior of essential parts
of the system or its environment.

Consider another company that preduces a raw matenal used
in more than 3000 different forms Of these about 10 pereent ac-
counted for all of the profits and most of the volume of business
Small orders for the remaming large number of smallvolume
unprofitable stems led to frequent disruptions of production sched-
ules, which were geared for long, continuous production runs of
the high-volume profitable stems Marketing management refused
to drop the smallvolume unprofitable stems from the company’s
product hne or to raise their pnees even to cover cost because—at
argued—this would antagonze those customers who were alo
heavy consumers of the high-volume profitable stems and would
run the nisk of losing them

An optimizes’s approach to this problem consisted of construct-
ing a model of the production-inyenton -sales system and de-
nving from it a way of scheduling the production line to meet the
demand on jt—a way that mmimized the sum of the production,
inventory, and shortage costs The improvements vielded were
significant but small

An adaptiizer took a different approach He found that by
climmating 4 pereent of the least profitable items from the product
Ime he could reduce production costs and increase profits by an
amount equal to the improvement the optimizer had obtamed
Therefore he concentrated on the marketing, not the production,
system He found that salesmen sere given a base salany plus a
pereentage of the dollar value of their sales This led him to de-
sign a new <alesman mcentive plan 1t was profit {rather than
volume) onented, 3t pard no commusston on sales of unprofitable
items and higher commissions than be fore on profitable oncs The
plan s as so designed that, af salesmen continued to sell the same
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mix of items as they had before, their earnings would not change.

In the first year of this plan’s operation sales of about half the
unprofitable items in the product line virtually stopped, and sales
of the profitable items increased significantly.

The optimizing planner generally takes the system structure
for granted and seeks a course of action that best solves the prob-
lem. The adaptive planner, on the other hand, tries to change the
system in such a way that more efficient behavior follows “na-
turally.”

The principle of control used in the last example is one of the
most important in adaptive planning because it provides an ef-
fective way of handling short- as well as long-range variations in
the system. It involves motivating participants in the system to
act in a way that is compatible with the interests of the organiza-
tion as a whole, and it does this by providing incentives that make
individual and organizational objectives more compatible.

Consider this principle in the realm of traffic control and how
it might be used to induce people to use transportation facilities in
such a way as to serve their own and their community’s interests
more effectively. First, the tolls for bridges, tunnels, and tumpikes,
at least during periods of heavy demand, could be made inversely
proportional to the number of passengers in a car. More specif-
ically tolls would be based on the number of empty seats in an
automobile. Thus a two-seat car with two passengers would have
a lower toll than a six-seater with two, three, four, or five pas-
sengers. A six-seater with three passengers would have a lower
toll than one with only two. This would encourage better oc-
cupancy of all cars and more use of smaller cars.

Second, tolls might be varied with demand. The heavier the
demand for a facility, the higher the charges. Thus charges would
be increased during peak hours and decreased during off hours.
This would produce a more even use of facilities.

Adaptive thinking of course is not new. But planning that is
primarily and systematically committed to producing more adap-
tive organizations is. We have only begun to exploit the possi-
bilities of such planning. Those who do so most effectively are
most likely to develop and exploit the potentialities of their
organizations.
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CONCLUSION

At the present time satisficing planning fs the only one of the
three approaches to which se ean usually adhere completely We
cannot completely optimize and can only begin to adaptivize a
plan However, we can push our planning «florts to the fronticrs
of methodology and pethaps even advance those frontiers The
best we can do at present imvohes a mivture of approaches This
fs not the only place that scientific methods and comon sensc, and
technology and judgment, are required to share the same bed

The more that corporate planning 1s pushed from satisficing
toward adaptiizing, the greater the requirement for scientific
methods, techniques, and tools The relesance of the management
scicniees and computer technology increases as we push out from
the traditional concept of conventional planning This does not
mean that the need for management's expertise and participation
decreases, to the contran, it increases Although 1t may be casier
for managers who are planning on their own to satisfice, at s
hardest for management scicntists to carn out adaptne planning
without the participation of managers.

Optiminng pl £ Toq more under ding, of an orga-
nization’s behavior than docs satisfierng  Adaptive planning
requires even more than does optimizing. Because adaptine plan-
ners operate largely through the manipulation of mcentives and
because they seek compatibility of collectiv e, unit, and indisidual
objectives, they must be aware of, and responsive to, values held
by the erganzation as a whole, its parts, the imdiniduals who make
it up, and those organizations and indivaduals 1 its environment
whose behavior affects the svstem planned for Adaptive planning
also requires understanding of the dynamics of values the way
values relate to needs and their satisfaction, how changes 1n needs
produce changes in values, and what produces changes 1n needs
Thus the understanding of collectine and individual behavior
that is required by adaptiv e planning 1s considerably greater than
that currently possessed by many corporate planners and man.
agers

Effective planning requires close collaboration of creative ex-
perts and managers in efforts to sohe the many difficult problems
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involved. Such planning is costly and time consuming. But there
is probably no other activity of a company that can yield so
large a retum on the investment; and there is probably no other
activity that it can be so costly not to do.

Now we turn to detailed consideration of each of the five aspects
of planning; first to the formulation of objectives and goals.



Chapter 2

OBJECTIVES AND GOALS

INTRODUCTION

Planning is predieated on the belief that the future can be
improved by actine mtervention now  Therefore st presupposes
some prediction of what is Iikely to come about if there 15 no
planned tntervention Such a prediction can be called a reference
projection It attempts to speafs what the future states of the
organization bemng planned for will be of nothing new s done

If the future that 1s desenbed an the reforence projection s
satisfactors plantng s not required This implies that planners
have a second type of projection, one that might be called weshful
This 15 a concept of where the orgamization wants to be and when
1t wants to be there The difference between the reference and
wishful projections defines the gap to be filled (1215 to be hoped)
by planning

It would be very rare indeed for planners to expeet to be able to
fulfill all of an orgamzation’s aspirations, that is, to realize the wish-
ful projection Their task 1s to determine how closely they can ap-
proumate these aspirations A deseniption of how far they beheve
the orgamzation can go toward fulfilling its asprrations can be
called the planned projection Therefore planming must begin
with a reference projection and a wishful projection It cannot
terminate until 1t has produced a planning projection

These projections invohie desenbing posuble states of the or-
gamzation and determimng the degrees to which they are desired
States or outcomes of behavior that are desired are objectites An
orgamization may desire eather to ofttain something that it does not
currently have (¢ 2. a dominant shere of its maket), or to retzin
something it already has (e g. the domnant share in a particular
area) Hence objeetives inay be esther acquisitive or retentive

Goals are objectines whose attamnment 1s desired by 2 speafed

23
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time within the period covered by the plan; for example, “to acquire
our own distribution system by 1975” or “to increase our market
share by 10 percent by 1975” are goals.

Objectives may be unattainable within the planning period, but
they must be approachable within it; for example, “to turn out
only products that are free of defects.” Goals must be attainable
within the planning period, but need not necessarily be attained.
An objective which can never be attained but which can be ap-
proached without limit is called an ideal. (Vickers, 1965, discusses
the difference between goals and objectives at length. )

The objective-and-goal formulation phase of planning should
accomplish the following:

1. Specification of corporate objectives and their translation
into goals. Such a translation constitutes a schedule for the attain-
ment of goals.

2. Provision of an operational definition of each goal and spec-
ification of the measures to be used in evaluating progess with
respect to each.

3. Elimination of (or provision of means for resolving) conflicts
between goals; that is, for deciding what to do when progress to-
ward one goal requires sacrificing progress toward another.

I shall consider each of these requirements in turn, but first an
important characteristic of objectives should be examined in some
detail.

STYLISTIC OBJECTIVES

Objectives, as I have noted, are valued states or outcomes. Some
things are valued instrumentally; that is, because they can be used
to acquire or retain something else of value. Money, for example,
has an instrumental value—and so do tools, knowledge, and in-
formation. Other things are valued intrinsically; that is, for their
own sake. I prefer black ink to green ink; I would use the latter only
in desperation. But both types of ink are equally valuable to me
instrumentally. The difference between them is intrinsic. It is a
matter of faste or what the psychologists call a person’s style. Style
is to a large extent a matter of esthetics, and it is as important to
organizations as it is to men and women.
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time within the period covered by the plan; for example, “to acquire
our own distribution system by 1875” or “to increase our market
share by 10 percent by 1975”7 are goals.

Objectives may be unattainable within the planning period, but
they must be approachable within it; for example, “to turn out
only products that are free of defects.” Goals must be attainable
within the planning period, but need not necessarily be attained.
An objective which can never be attained but which can be ap-
proached without limit is called an ideal. ( Vickers, 1965, discusses
the difference between goals and objectives at length. )

The objective-and-goal formulation phase of planning should
accomplish the following:

1. Specification of corporate objectives and their translation
into goals. Such a translation constitutes a schedule for the attain-
ment of goals.

2. Provision of an operational definition of each goal and spec-
ification of the measures to be used in evaluating progess with
respect to each.

3. Elimination of (or provision of means for resolving) conflicts
between goals; that is, for deciding what to do when progress to-
ward one goal requires sacrificing progress toward another.

I shall consider each of these requirements in turn, but first an
important characteristic of objectives should be examined in some
detail.

STYLISTIC OBJECTIVES

Objectives, as I have noted, are valued states or outcomes. Some
things are valued instrumentally; that is, because they can be used
to acquire or retain something else of value. Money, for example,
has an instrumental value—and so do tools, knowledge, and in-
formation. Other things are valued intrinsically; that is, for their
own sake. I prefer black ink to green ink; I would use the latter only
in desperation. But both types of ink are equally valuable to me
instrumentally. The difference between them is intrinsic. It is a
matter of taste or what the psychologists call a person’s style. Style
is to a large extent a matter of esthetics, and it is as important to
organizations as it is to men and women.
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7. It could expand its current product line into a number of
closely related products not currently distributed by its whole-
salers.

8. It could expand into foreign markets.

9. It could go into retailing, but this is precluded for legal rea-
sons.

10. It could provide equipment used by its retailers.

11. It could go into the home-delivery business.

12. Since its principal products are normally consumed on social
and recreational occasions, and since the company’s advertising
involves it extensively in entertainment, the business of providing
recreation and entertainment is a possibility.

This procedure for selecting topics for scenarios is appropriate
for companies that would consider only what might be called
organic diversification; that is, diversification that involves con-
tinued use of what they consider to be their distinctive compe-
tence. Therefore such a procedure would not be appropriate for
conglomerates. However, there is no restriction on how topics for
scenarios can be selected; it is possible to devise a procedure that
is appropriate to each situation.

Obtaining agreement on the areas to be developed into scenarios
is only one step in the preparatory work. The other steps are reflec-
ted in the following suggested organization of the introductory
section of the report ultimately to be prepared:

1. Background: a description of what scenarios are, what they
are used for, and how this use fits into the total planning process.

2. Possible futures for the company: development of pessi-
mistic, realistic, and optimistic reference projections for the com-
pany over the planning period; making explicit the assumptions
and methods used in obtaining these projections. A wishful pro-
jection (however tentative) should also be prepared and compared
with the reference projections. The gap to be filled by planning
should be specified and its implications explored.

3. Stylistic constraints: general stylistic constraints, formula-
ted by managers, that can be used in limiting the businesses to be
considered in scenarios. For example, in a recent effort of this type
the involved managers formulated such contraints as the following:
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4. The company is not i d in any business that is gov-
ernment regulated.

b. The business into which it would go must permit entry
with only modest initial investment but eventually permit Jarge
investments to be made.

¢. The technology of any new business should be related to
that used in its current business.

4. Selection of scenario subjects, the process described above
or a substitute for it should be explained

The scenarios themselves should be from 10 to 20 (double-
spaced) typewritten pages in length There are no hard-and-fast
rules for their preparation, but I have found it convement to or-
ganize each scenario into three sections.

1. In the first section, Background, the area involved is defined
and certain possible b are excluded from ideration
by using the previously formulated stylistic constraints

2. In the second section, Foreground, a deseription 1s provided
of what the relevant future 1s likely to be Iike. Thus is & reference
projection and is usually based on matenals culled from avatlable
literature.

3. In the third section, The Company in 19- -, a description is
drawn of what the company might look like at the speaified time
and how it might get from where it is to the state described This
section is the heart of the scenario,

Once the scenarios are prepared the senior executives and man-
agers of the company should read and discuss them. They may,
and usually do, prefer a future that combines some of the features
of several of the ios. An appropriate new “composite”
scenario should then be prepared. This process should be con-
tinued until consensus on a preferred future 1s reached (It should
be made clear to those involved that later information may lead
them to subsequent revision of this scenano ) The final scenario
can then be used as a setting against which the planning process
can be carried out.

Now let us consider formulation of performance objectives and
goals.
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PERFORMANCE OBJECTIVES AND GOALS
Definition

Most companies have formulated a statement of their perfor-
mance objectives. They have learned through experience that these
statements usually have little inspirational, let alone instructional,
value. The futility of most formulations of objectives derives from
the fact that they are not operationally meaningful. For example,
it is common for companies to declare themselves to be for im-
proved employee relations or morale. Such a statement provides
no guidance because it does not provide a way of determining one’s
degree of success in pursuit of the objective. Yet it is possible to
formulate such an objective operationally by asking how one could
determine whether poor employee relations actually did exist. In
most cases an answer to this question would reveal that three cri-
teria would be used:

1. The greater the attrition rate of employees, the lower their
morale. Attrition can be measured by the percentage of employees
that voluntarily leave the company per year. Attrition is undesir-
able because it involves the costs of hiring, training, breaking in,
and separation. Therefore minimization of these attrition-pro-
duced costs can be taken as an objective. A measure of attrition
reduction can be used as an index of the reduction of the relevant
costs.

2. The greater the absenteeism of employees, the lower their
morale. This can be measured by the average percentage of em-
ployees absent per day. Absenteeism also involves a set of costs
arising from lost production or substitution of personnel. Here too
the underlying objective seems to be cost minimization, an index
for progress toward which is the average percentage of employees
absent per day.

3. The less the productivity of employees, the lower their mo-
rale. Productivity is more difficult to measure than attrition and
absenteeism, but it is measurable. Its measurement involves the
cost of direct labor per unit of output of acceptable quality. Cost
minimization is obviously involved here as well.

Note that a more general objective—minimization of operating
costs—includes each of these components of employee morale. To
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assert this is not to dehumanize the concept because reduction of

the costs associated with poor morale requires deep understanding

of the needs, wants, and satisfactions of the involved personnel,

These costs cannot be reduced without dealing with problems of
lienation, identification, i and so on.

It is apparent that the op 11 ingful p of
employee morale can be identified, defined, and measured. The
same is true for even less “tangible” objectives. For example, one
company has as one of its objectives, “to maintain the public’s
image of its products.” To make this objective meaningful “image”
must be operationally defined and made measurable. At first
glance “image” may seem to be nothing but “market share,” but
this company’s executives felt that a product with a good 1mage
but excessively high price could have only a small share of the
market This suggested that “image” means the share of the mar-
ket that a product would have if there were no difference in price
between the altemative products. Image in this sense can be
measured by use of available marketmg-research techmques This
variable is important because it is through changes in 1mage that
advertising, and to a certain extent pricing, affects share of the
market.

Resolting Conflict betueen Objectives

Companies frequently formulate objectives that, at least under
some ci are not patible, for ple, they may
want to simull ly provide with better service and
to minimize the costs of doing business (and hence of providing
service). In some situattons profit and market share cannot be in-
creased simultaneously. Unless a way of resolving conflicts arising
from the pursuit of such objectives is provided, managers cannot
help but become anxious and frustrated in their vain efforts to cope
with the conflicting pressures that are brought to bear on them.
Under these circumstances their attempts to cope may not be in
he company' s best interests

If measures applied to different objectives are made along the
same scale, or if measures made along ane scale can be trans-
formed into measures along another, such conflicts can be resolved
by formulating a higher level objective expressed on that scale.
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“Profit” is often used in the formulation of such a higher level
objective. We examine the use of this concept below.

A number of techniques are available for transforming measures
obtained on one scale into values on another. These are discussed
in some detail in Ackoff (1962, Chapter 3). An example here, how-
ever, may help.

A merchandising firm receives mail orders for goods selected
by customers from a catalogue. The orders are filled by clerks who
draw the required goods from stock, then package and mail them.
The company wanted to determine how large a staff of order clerks
it should maintain. Two objectives were involved: the company
desired to minimize (a) the cost of its order-filling operations and
(b) the time that customers wait to receive the ordered goods. A
research team directed its efforts to resolving this conflict of objec-
tives by transforming the negative value of a delay in delivery into
a cost.

First records were examined to determine what proportion of
orders were returned to the company by the customer because of
delay and how this proportion varied with length of delay in re-
ceipt of goods by the customer. This analysis revealed a relation-
ship like that shown in Figure 2.2; that is, delays of up to a few
days had practically no effect on the return rate, but for increasing
delays the proportion of returns increased at a relatively constant
rate up to a point. Beyond that point the return rate remained
relatively constant, rising almost imperceptibly.

Next an analysis was performed to determine whether the value
of the goods was in any way related to the delay in shipping. No

1.0

orders returned

Proportion of

Number of days to delivery

FIGURE 2.2 Relationship between delivery delay and orders returned by
customer.
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Expected cost of returns.

Number of days to debvery

FIGURE 23  Expected cost of returns as 2 function of delay m delivery

relationship was found. This meant that the length of delay
shipping did not depend on the size or the value of an order.

The research team looked next at the cost of a returned order
This cost involved both direct outlays and customer dissatssfaction
Hence an analysis was made of the shipping cost and the salvage
value of returned orders. Salvage value was expressed as a per-
centage of the price and was found to be relatively constant.

By studying the distubution of the sizes of orders 1t was then
possible to determine the average dollar loss resulting from a re-
turned order. To this expected cost was added the cost of shipping
itself. Finally by multiplying this combined cost of a return by the
probability of return a relationship ke that shown in Figure 23
was obtained This provided a transformation of delay time into
costs.

The question remained as to whether or not customers were lost
by long delays and consequently whether loss of future sales also
had to be taken into account It was found, however, that delays
of the duration and frequency actually expentenced by customers
did not affect the amount or frequency of thesr orders. Therefore
the transformation described above could be used without adjust-
ment for loss of future business. It was very likely of course that
repeated delays of long duration would affect future business, but
the range of delays within which the company was willing to oper-
ate made the possibility of long delays very slight. If the situation
had been otherwise and customers could have been lost due to
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they are Likely to be. We can better evaluate the carpenter’s be-
havior if, in addition to knowing that he is trying to build a frame
for a door, we alsa know that he is trying to build a house.

Formulaticns of corporate objectives are sometimes made at
too low a level of generahity This frequently results in rejections
of parts of a plan or all of it for no apparent reason But there may
be a good reason, and it may e in @ more generally formulated
objective than that evamined by the planners.

Tt 1s commenly assumed that “profit” or “profitability” maximi-
zation is a completely general formulation of a corporation’s ob-
jectives ( “profit” being the etcess of revenues over costs and “prof-
itability” being a measure of return on resources employed). This
is pot correct First note that many profit(ability }-maximization
possibilities are nes er considered for stylistic reasons. Furthermore,
as many have noted, “profit{ abilitv)” is seldom well defined (e.g,
see Ansoff, 1965, Chapter 3, and Churchman, 1961, Chapter 3)

In a sense profit(ability ) is a gment of the accountant’s ymag-
ination By changing one’s accountant or accounting system prof-
it{ability) can be destroved or created. Therefore profit(abihty)
is not a matter of pure fact, 1t 15 a matter of financial and account-
ing policy. To be “for profit{ability)” 1s no more meaningful than
to be “for virtue™ without spelling out what virtue 1s

Moreover, if profit(abihity ) 1s not defined, the consequences can
be serious. For example. one large corporation showed annual
operating losses for over two decades The shareholders decided
that this was not entirely uncontrollable and hence replaced the
president. In his “maugural address™ the new president promised
that the company would show a profit in hus first full year of office,
and it did. For that vear no equipment was replaced no matter how
bad it was, no maintenance was done except the minimum re-
quired to keep the equipment running, telephone calls, travel, and
the use of supplies and outside services were cut to the bone Dur-
ing hus second year in office the president had to negobate 2 merger
inarder to avoid bankruptey.

Obviously most of us would say that this company’s behavior
was inexcusable because profit was not determuned correctly.
future costs incurred m that year should have been taken into ac-
count. But how should such costs—or, for that matter, future
earnings—be taken into account? How should lost opportunities



36 OBJECTIVES AND GOALS

be accounted for? What is a rational discounting factor? Unless
questions like these about profit, return on investment, or earnings,
are answered explicitly in operationally meaningful terms, such
statements as “We want to increase profit (or return in investment,
or earnings) by X percent per year” are not very helpful.

Analysis of Profit(ability)

Such questions as have been raised above are very difficult to
answer, but it becomes easier to do so if we convert profit(ability)
into a set of operationally defined goals. We can make this con-
version by use of a trivial equation:

profit = gain — loss
or
. gain — loss
fitability = >——r——-
profitability investments
Goal formulation can begin by assuming that the major perfor-
mance objective of any organization is either to

maximize (gain — loss)
or to
. . gain — loss
maximize T————— -
investment
These statements are too general to have much meaning; yet they
provide a basis for operationally meaningful goal formulation.
Analysis of “gain” and “loss” can yield such a formulation. The
analysis consists of “exploding” these concepts into a set of equa-
tions that identify their components and the causal connections
among them. This process is illustrated in some detail in the follow-
ing development of a “gain equation” for a particular brand of beer.
Here “gain” can be defined as “income per year,” and this can be
exploded as follows:

Income per year =

Population of the market X

Population-adjustment factor X

Average discretionary income X

Average percentage of discretionary income spent on
food X

Lal e
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5. Average percentage of amount spent on food that is spent
on beverages X
. Average percentage of amount spent on beverages that is
spent on alcoholic beverages X
7. Average percentage of amount spent on alcohohc bever-
ages that is spent on beer X
8. Average percentage of amount spent on beer that is spent
onrelevant brand.

=3

Before explaining how such an equation can be used in planning
it should be noted that, if a company has more than one product
line, one such equation should be prepared for each At a lower
level of the organization, where more detailed planning is done,
similar equations should be prepared for each product, package
size, and market area.

Now to examine this equation and its use. First the equation
should be evaluated for a number of previous years; the further
back, the better. By doing so one can determine where previous
growth or contraction has come from and the sensitivity of income
toeach factor.

In the case at hand itis apparent that sale of beer depends on the
size of the population in the relevant market (item 1), but it does
not increase at the same rate as population does because beer con-
sumption depends only on the adult population Furthermore
different age and sex groups in the adult population have sig-
nificantly different rates of consumption, and these have changed
over time. These and related facts that are revealed by historical
analysis should be used in development of an appropriate popu-
lation-adjustment factor (item 2).

How much money people can spend on beer depends on how
much they have to spend But not all of their income is available
for such purchases. This suggests that disposable, rather than gross,
income be used. A major portion of disposable income, however,
is devoted to necessities, and most consumers do not consider beer
to be a necessity. It is a “discretionary” product. It is not surpris-
ing, therefore, that changes in beer sales are more closely related
to changes in discretionary income than to those m any other type
of income,

The relationship between discretionary income and the percent-
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age of it spent on food is not a simple one. The amount spent on
food increases with this type of income, but only up to a point, at
which it begins to level off. Rapid changes in the distribution of
discretionary income have significantly affected beer sales in the
past and can be expected to do so in the future.

The percentage of food expenditures that is allocated to bever-
ages also depends on income but is not “linearly” related to it. At
income levels at which increases in food expenditures slow down
expenditures on beverages do not do the same.

Per capita consumption of alcohol was remarkably stable for
several decades but recently increased significantly. Unless the
reason for this increase is known one cannot reliably forecast such
consumption in the future. Analysis revealed that such consump-
tion is significantly related to dxscretlonary income.

Alcoholic beverages fall into three classes: liquors, wines, and
beers. The percentage of alcohol consumption that falls in each of
these classes has varied over time and has even undergone signifi-
cant changes in trend. Here too explanation is required. In this case
the explanation was found to lie in a combination of economic,
social, physiological, and technological variables. Some of these
are subject to at least partial control by the company, and hence
such analysis reveals some of the variables for which policies have
to be planned.

Finally brand share changes over time and this too must be un-
derstood. To do so requires development of a marketing model that
takes into account pricing, promotion, advertising, sales effort, and
point-of-sales displays—and of course the behavior of competitors.
(Such models are considered in more detail in the next chapter.)

As we work our way down the gain equation the terms are sub-
ject to increasing control. Use of such an equation to analyze the
past often has the unpleasant consequence of revealing that most of
the increases in income that a company has enjoved are due to
factors over which they have had no control. If this is true, it is
important to know. The equation, however, makes possible in-
creased control in the future.

Note that the gain equation provides a way of evaluating alter-
native markets mto which the company can expand its sales; ’chat is,
a gain equation can be developed for each potential or actual
market area, and this provides a basis for comparing them, partic-
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ularly if relevant costs are taken into account For example, if con-
sideration is given to entering a state in which a brand has not
previously been sold, gam can be estimated for that state by use of
historical data plus an estimate of the market share that would be
obtained if entry were made. In order to obtain such an estimate
it 15 necessary to have a model that relates market share to the rele-
vant characteristics of the market and the way the brand is to be
introduced and marketed in that area. Such models have been
developed They include such policy variables as timing and
amount of advertising, pricing, and retail coverage.

The most important effect that development of gain and loss
equations has on planning is that it forces search for explanation.
For example, explanatory market-share models, as noted above,
can be developed. Such models (for consumables) can sometimes
be constructed by using only three types of variable:

1. Product image. the average percentage of purchases by
consumers that would go to the brand if all brands were equally
priced at the average of the current prices of these brands. (This
variable can be estimated by experimental or questionnaire tech-
nigues )

2 Brand loyalty: the rate of change 1n percentage of purchases
of a brand as its price changes while all other prices remam fixed
at the average current price. (This varmable can also be estimated
by experimental or questionnaire techmques )

3 Actual prices of the competing brands

Once such an explanatory model has been constructed, it is pos-
sible to go further and develop models to explain image and brand
loyalty in terms of advertising and distribution variables.

Gain and loss equations make possible better forecasts than can
usually be obtained from descriptive equations alone, and, to-
gether with associated models of each term, they make possible
the evaluation of alternative policies and even suggest some that
should be evaluated

Corresponding cost equations for each product line should also
be constructed and analyzed These equations should reflect not
the accounting system but the process 1 which costs are incurred
A detailed flow diagram of the process helps in identifying the
relevant costs and their interactions Therefore each term in a
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enst equation should be associated with an jdentifiable set of
decisions or actions by the organization.

Once the gain and cost r‘qua{ions have been constructed, we
should forecast for each year in the planning period the value of
each term over which the company has no control. The other terms
can be affected by what the company does and therefore have to
be “set.” To do so is to specify the company’s goals. Whether or not
the goals that have been set can be attained or surpassed cannot be
determined until policies and practices have been selected and
evaluated, and resource requirements have been taken into ac-
count; that is, until other aspects of planning have been considered.
Hence these goals may be “set” several times before they are finally
“settled.”

When the goals have heen set, the gains and Josses can be esti-
mated and aggregated over existing product lines for each year
in the planning period. If this aggregated figure falls short of what
the company desires and if it represents th(* best that the company
can expect to do, the difference between what is expected and what
is desired specifies what must be provided by new products or
services, The consensus scenario specifies the nature of the prod-
ucts or services that should then be considered. Once new prod-
ucts or services have been added, their gain and loss equations
should also be developed and analyzed.

If a performance objective has been transformed onto a mone-
tary scale or if its contribution to a more general performance
objective that is expressed in monetary terms has been specified,
it can be incorporated into gain or Joss equations. If this bas not
been done, judgment is required to choose among the possible
combinations of attainment levels of noncombinable objectives.
But, as we have noted, the cost and/or gain consequences of dif-
ferent levels of an untransformed objective can facilitate the ef-
fective use of judgment.

SUMMARY

Planning is based on («) a reference projection—a prediction of
what is ]1lfdy to come about if there is no planned intervention; and
(b) a wishful projection—an expression of where the company
would like to be at the end of the planning period. The objective
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of planning is to produce a planning projection that specifies how
far the pl’\nners believe the organization can go toward fulfilling
its wishes.

Desired states or outcomes are obfectives Goals are objectives
that are scheduled for attanment during the period planned for.
Objectives arc of two types, stylistic and performance Stylistic
objectives are valued for their own sake; performance objectives
are valued instrumentally Stylistic objectives can be formulated
by use of scenarios, which are qualitative deseriptions of what the
company might be at some specified time mn the future These
enable an organization’s to reach on the
kind of business 1t would ke to be i and the way (style) i which
it would lile to conduct it.

Performance objectives require operational defimtion, that 1s,
specification of the means by which progress toward attainment
of such objectives can be measured Potential conflicts between
porformance objectives can be resolved by transformng their
relevant measures onto one common scale, usually monetary Anal-
ysis of actual performance often makes such transformations pos-
sible. Objectives that have been so transformed can be combined
into a more general objective The more general the level of for-
mulation, the less likely are planners to overlook sigmficant con-
sequences of decisions,

Profit maximization is commonly taken to be the most gcneml
formulation of a y's perf objectrves But profit is
often ill defined. It c:m be opcmhon'\lly defined and transformed
into goals by constructing gain and loss equations for each product
line, for each year in the planning peniod In these equations gains
and losses are broken down into the factors that produce them. The
research and analysis required to develop such equations ywelds
valuable understanding of how the system being planned for op-
erates, and it identifies the controllable vanables that should be
treated in the part of the planning process that 1s discussed m the
next chapter.

It is apparent that one cannot fic goals until at least the means
to be employed in pursuing them have been considered This em-
phasizes the point made earlier that all parts of a plan are inter-
dependent. Unfortunately we can only discuss them one at a time.
We turn now to a consideration of the means to be employed




Chapter 3
POLICIES AND COURSES OF ACTION

INTRODUCTION

Means, like ends, can be formulated at different levels of gen-
erality. In order of increasing generality there are courses of ac-
tion, practices, procedures, programs, and policies.

Course of action: a particular act of a person or group; for
example, hiring a particular person, making a particular purchase,
or moving to a particular location.

Practice: a course of action that is repeated under similar cir-
cumstances; for example, running a sale before a particular holi-
day cach year or hiring only college graduates to fill certain jobs.

Procedure: a sequence of actions directed at a single (usually
short-run) goal that is repeatedly pursued; for example, hiring,
purchasing, or billing procedures.

Program: an ordered set of interrelated actions, generally
more complex than a procedure, directed toward a specific (usu-
ally long-run) objective that is pursued only once; for example, a
diversification or building program.

Policy: a rule for selecting a course of action, a decision rule;
for example, “fll orders on a first-come, first-served basis” or “do
not permit any competitor to undersell us.”

For most of our purposes it is sufficient to distinguish between
courses of action, taken separately or in combination, and policies,
which are rules for selecting courses of action.

A proper policy is a rule that takes into account the relevant
conditions that pertain at the time action is required. Policies,
therefore, permit use of all the relevant information that is avail-
able at the time of decision. For this reason they provide morc
flexibility than do specified courses of action. Consequently plan-

42
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ning should be concerned with courses of action only for the
present, and with policies where action is required in the future.
1t is preferable, for example, to have a rule that specifies how
purchase quantities should be determined at a particular time,
rather than to specify that a fixed quantity is always to be pur.
chased. Even where policies are established, however, it is neces-
sary to forecast over the planning period the values of the vari-
ables that are relevant to its use. Otherwise the policy cannot be
evaluated nor can the requi that it g be
estimated.

‘The evaluation of alternative courses of action is a preoccupation
of many planners. Unfortunately this preoccupation frequently
precludes their involvement in what is often a more fruitful ac-
tivity: inventing, dcsigning, or otherwise creating new altemnative
courses of action or policies Once one understands the imitations
of available alternatives, it 1s often possible to develop new ones
that are so obviously superior to those previously available that
comparative evaluation is hardly necessary Creation of new
courses of action and policies—rather than evaluation of old ones
—is a key to ful planning. Therefore the emphasis i the
discussion that follows is often on examples mvolving such innova-
tion.

The matter can be put another way. It 1s usually much better to
dissolve a problem than 1t is to solve 1t Dissolution of a problem
requires innovation, whereas 1t solution requires only evaluation
Recall, for example, the case referred to in Chapter 1 1n which a
manufacturer of a raw material 1n more than 3000 different forms
received small infrequent orders for each of a large number of
these items. This resulted in a difficult production-scheduling
problem, Rather than looking for the best method of scheduling
production, a new incentive system for salesmen was designed
to climinate sales of most of the small-volume unprofitable items
and significantly increase sales of large-volume profitable items
In this way the problem was dissolved rather than solved.

MODELS OF CHOICE

The key to both creating and evaluating courses of action and
policies lies in understanding the system inv olved; that is, in the
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ability to explain its hehavior, not merely to predict it. One may be
able to predict the hehavior of a system without being able to
explain it, for example, by extrapolating from its past hehavior,
The ability to explain, however, necessarily involves the ability
fo prcdict, More important, it pmvides a basis for redez;igning
the systern in some fundamental way so as either to eliminate
problems or significantly improve effectiveness.

jesearch, which involves at Jeast some limited experimentation,
is wsually required to develop understanding of most systems or
cven significant parts of them. The management scientist normally
embodics his understanding, onee acquired, in a mode] of the
system involved; that is, in symbolic representations of the type
diseusied in Chapter 1. Such models can he used both 1o evaluate
and innovate, but innovation generally requires broader under-
standing: the ability 1o explain and perceive the interrelatedness
of parts of the system. Evaluative planming, therefore, ds less
demanding than is the innovative type. For example, a company
that supplics a Jine of several thousand related products vsed in
a wide variety of mannfacturing processes experienced a growth
in inventory several times that of its sales volume. All of its produe-
tion takes place in one plant, which supplies more than 100
distribution warchouses located in major metropolitan areas in
the United States, Customers either pick up supplies from these
warchouses or delivery is made from the warchouses to them,

A model of the production-inventory-supply system was de-
veloped by a research team. The measure of performance that was
used in the model was “total cost per year.” The controlled varia-
bles vrere (a) the size and frequency of production yuns for each
product in the line and (b) the size and frequency of orders
placed on the factory by the warchouses. The uncontrolled vari-
ables included the usual costs and total custorner demand per
product type per unit time. The model was solved and yielded
significant but unimpressive improvements in the system. Man-
agement felt that further reductions were possible, Hence a second
research group vias asked to examine the work of the first.

The second group systematically checked the model and the
estimates of the values of the uncontrolled variables that appeared
in it. No errors were found, hut one characteristic of demand
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caught its attention. Most orders placed on the warchouses were
for very small quantities. When the researchers asked why, they
learned that the products deteriorated under normal storage con-
ditions. The company’s warehouses were air conditioned to pre-
vent such deterioration. Hence consuming manufacturers who
could not store the material properly maintained only a few days
supply of the products.

Analysis of the model showed that a very large portion of the
inventory was required because of fhe variability of demand over
short periods of time. The vanability of demand was found to
derive from the fact that most individual orders were for small
quantities. It scemed clear, however, that the size of customers'
orders could not be changed significantly, thercby reducing un-
certainty of demand. But there is another characteristic of orders
that the researchers identified, one which did not appear explicitly
in the model but which had a considerable effect on inventory
size: the amount of time between a customer’s placing an order
and delivery. Orders were normally filled “immediately.” How-
ever, it was clear that, if all orders were placed, say, a year ahead
of time, the company could produce and stock to order, na matter
how small the quantities picked up by, or dehvered to, customers.
Use of the model showed that the reductions in inventory that
were theoretically obtamable with long lead time were dramatic
Therefore the research team took 1ts problem to be one of in-
creasing the lead time that gave the wareh in
flling their orders.

The research team used the model to caleulate how much lead
time was worth to the company and then designed a pricing sys-
tem that reflected this value, the longer the lead time given by a
customer, the lower the price. Prices were set to allow the cus-
tomers and the company to share the reduction of inventory costs
The system was installed and produced Jarge reductions in inven-
tory. It turned out that the customers’ purchasing agents generally
knew their companys’ production schedules (and hence require-
ments for the products mvolved) sbout a month in advance 2nd
therefore could give several weeks’ lead time on the average. They
never had done so because there had been no advantage to their
sharing this information with the supplier.
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Models Required

Ideally the scientific planner would like to have one model that
represents and explains the entire system and its environment.
However, he is not yet able to construct such comprehensive
models. At best he can only construct models of parts or aspects
of the system and sometimes link these together in a way that ap-
proximates an overall model. It is important, therefore, that we
know how to divide a business system into parts that can be
modeled to at least some extent. One way of doing so is as follows:

1. The firm. Some conception of what a firm does and can do
is obviously required if we are to plan for it.

2. Supply. Some understanding is required of the system
that provides the firm with the required materials, equipment,
facilities, and services.

3. Distribution end sales. This is the system that transmits
the output of the firm to the ultimate consumer. In some cases this
system may be part of the firm, but in most cases some indepen-
dently operated businesses are involved in these processes (e.g.,
wholesalers or retailers).

4. Consumers. Unless the nature and reasons for consump-
tion of the firm’s products are understood, effecting planning for
the future cannot be carried out.

5. Competition. The ability to predict competitive behavior
is obviously required in the development of both tactics and
strategy.

6. Environment. The dynamics of the environment must be
understood and forecast in order to plan effectively. The eco-
nomic, social, political, and technological aspects of the environ-
ment (i.e., the larger system that contains the firm) should also
be taken into account.

Now let us consider in more detail these six aspects of a business
system and the state of the art and science of modeling each of
them.

Models of the Firm

We can seldom represent in a single model the relationships
among all the variables controlled by a firm. It is usually necessary
to construct separate models of at least each major function—such
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as purchasing, maintenance, production, and distribution—and
to connect them into an approximate representation of the whole.
The art and science of modeling are not equally advanced in each
functional area. Functions with 2 large “human” component—
such as marketing, research and development, and personmel—are
much more difficult to model than those that are pnmarily ma-
chine based or consist of numerous small repetitive actions or de-
cisions. Various aspects of purchasing, production, distribution,
transportation, and finance are relatively easy to model, and in
general, models of these functions can be linked to approximate
a model of the whole. The construction of models, even 1n well-

d d areas, iderable time and effort, more
than those charged with the responsibility for planming can usu-
ally devote to such activity. Therefore effective planning must be
built on a foundation of continuing management research For
example, it often takes longer to develop an adequate model of a
marheting function than it does to develop a long-range plan
Planning should not be delayed while waitmg for good models to
be provided by the management sciences, nor should the devel-
opment of adequate management science activities await the
initiation of planning.

A manager is unlikely to be aware of how little understanding
he has of some of the operations for which he 1s responsible. Plan-
ming tends to bring such deficiencies mnto consciousness but sel-
dom can itself provide the opportunity for removing them. For
example, few firms have a rational basis for settng thetr adver-
tising expenditures They do not know what the effect of such ex-
penditures is on their income. Advertising budgets are usually set
almost mechanically as a fixed percentage of expected sales
Media selection, timing, and selection of messages are seldom
based on anything firmer. If one knows no better, one may have
to assume that sales are related to advertising in the way they
have been assumed to be in the past, but planning makes one
aware of such an assumption and its potential costhness

As a result of planning Auheuser-Busch, Inc. launched adver-
tising research in 1962. Within six years it had at least partial un-
derstanding of the effect of each llable aspect of advertisi
on sales. This enabled the company to reduce its advertising ex-
penditures per unit sold by more than half and simultaneously to
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enjov the most rapid growth of any company in its industryv. In
an area in which little is known even a little understanding can
go a very long wav (see Vogel 1969).

Not all the models that a planner would like to have awailable
are likelv to be available to him. Nevertheless he must go ahead
with whatever he has and make his plan depend as much as pos-
sible on what understanding is available. and as little as potcible
on folklore. In many instances planners must use managers’ judg-
ments as a basis for planning. However. thev can direct research
to these judgments and build into the plan a capability for self-
modification in light of the results of such research. For example.
in a long-range plan prepared for the Lamp Division of the Gen-
eral Electric Company (Glover and Ackoff. 1956) it was neces-
sarv to determine how many sales calls would be required to ob-
tain <pemﬁed sales goals. Arbltmr\ decisions were made on the
basis of previous average sales obtained per call made. But a study
of the question was initiated as soon as the plan was completed
{see Waid. Clark, and Ackoff. 1956). This study made it po:tible
to revise the plan a vear later. reducing the manpower require-
ments as a basis for plannmq. However, thev can direct research
of new accounts obtained. (This case is discussed in more detail
in Chapter 4 in the section on Personnel Planning).

Models of Supply

It is not uncommon for finns to assume. even implicitly, that
there will alwavs be enough raw material and other required
supplies at an aooephb]e price. Sometimes this Ie‘ld\ to lack of
anticipation of major changes in the “supply picture.” In an age
of rapid technological change modification of this “picture” is not
at all uncommon. For e\\unple\ the market for a particular variety
aof a grain lies almost exclusivelv in one industrv because another
variety has replaced it for most other types of consumption. To
farmers the substitute is more profitable than the older variety,
The industry is now in a precarious supply situation. one that
could have been detected a number of vears ago by studyv of the
dynamics of their suppliers’ markets. It is much harder to find
corrective measures today than it would have been a few years
ago.

On the other hand. the correct anticipation of the substitution
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of transistors for vacuum tubes not only changed cxisting busi-
nesses but also made possible the creation of profitable new ones
(e g, miniaturized radios, television sets, and tape recorders).
In short, a firm should have some understanding of the markets
s 1

in which it op as a P ion of imy 4
changes in these markets and its suppliers” activities can indicate
cither the need for h and devel isi of

sources of supply, redesign of old products, ::r design olf new ones.

If a firm’s consumption of a matenial, product, or service is a
large part of total 7 1t is app that the possibility
of self-supply, if not supply to others, should be gven serious
consideration

Distribution and Sales Links

Most firms, but not all, use hinks not entirely under their control
to carry their output to the ultimate consumer. These links may
include other manufacturers, brokers, wholesalers, agents, re-
tailers, and so on The costs of distribution and sales associated
with these links have mcreased rapidly, and 1n many cases the
nature and organization of these channels have changed radically
m recent years Distribution and marketmg have been sigmf-
icantly affected by social, economic, and technological changes,
and can be expected to continue to be so affected Planners should
try to picture changes that might take place, assess their signif-
icance to the firm, and consider ways in which they might be
exploited. For ple, the following is a passage from a prelm-
inary pl g d prepared for a P d a
line of food products that I shall refer to as “X”

“There 15 no doubt that traffic on aity streets will inerease in the
unmediate future. Both the number of automobiles and truchs
and the average use they will get will increase more rapidly than
street capacity. Therefore travel by car in metropolitan areas will
take longer and be more unpleasant This will result i fewer
shopping tnips with larger amounts purchased per trip

“There are other, and perhaps more important, forces pushing
in the same direction. Average income will continue to mcrease
and bring with it more and larger dwellng units, refrigerators,
and freezers, thereby providing more food-storage space in the
home. This too will encourage fewer and larger shopping trips.




50 TOLICIES AND COURSES OF ACTION

“More women will have college cducations and engage in pro-
fessional careers and commmmity services after marriage. Servants
will be more costly and harder to find. This will force women to do
more shopping in the evenings and reduce the frequency of their
shopping. It will also increase demand for convenience stores and
willingness to pay for the convenicuce. Although the cost of food
will rise there is clear indication that food in the future will take
a smaller percentage of the incrcasing income, and therefore
women will be willing to pay more for convenience and service.

“Automobiles are likely to become smaller. Small urban auto-
mobiles are alrcady bcmvf produced by Westinghouse and others.
Ford, General Motor: S, and Chrysler are lmown to be rushing de-
\'olopmcnt of similar cars. Use of small two- and fmxr-pasenmr
cars is likely to be aceelerated by the growing air-pollution prob-
lem, and incentives in the form of reduced taxes and Heense fees
are likely to be provided by the government so that public expen-
ditures for streets can be kept from growing.

“The small car will be coming into vogue just as women are
decreasing the frequency of their shopping trips and increasing
the amount purchased per trip. The cars will be too small to carry
all that is purchased.

“For these reasons, then, we can expeet an inercase in home
delivery. But these are not the only reasons.

“Length of life is increasing. More and more senior citizens will
be around enjoving their retirement in the future, many living in
specially designed neighborhoods and commumities. Such com-
munitics are alre ady increasing. With larger retivement benefits
they will buy more but will bo less luc]mod or able physically to
handle Lmro puxclmscs. Here too an inereased demand for home
delivery w N arise.

“Tt is already technically possible to phone a store and put one’s
order into an automated order-taker by code. The video phone
and closed-circuit television—both .ﬂn.\dv in opomhou—-—\\'ﬂl
make it possible for the woman in the house or out of it to see
what she is buving. even in color. She will be able to scan the
shelves and dxsph\ s of a stare without leaving her desk. Naturally
she will expect delivery of what she orders in this wav.

“Reaching out a little further into the future it is not at all un-
likely that a computer will keep a record of a houschold's pur-
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“This irrationality is perpetuated by advertising agencies, and
for good reason. Their income increases as advertising does. There
is no more irrational way for marleters to pay advertising agen-
cies. Can you imagine paying your auditor a percentage of the
taxes you pay the government? Would you expect them, if so com-
pensated, to minimize your tax bill? Do you begin to see now what
1 mean by the irrationality of the marketer?™

I once asked the manager of a packaged food business whose
products have a high sugar content, “Why is the British per
capita consumption of sugar so much higher than ours®™ He an-
swered, “Because they Lke it more than we do” I then asked,
“How do you know this® He rephed, “They consume more of it,
don’t they?”

There is a good reason for the consumption of sugar, of which
most of 1ts consumers and many of its producers arc unaware. The
answer lies in the ratio of carbohy drate to protemn intake and their
effects on the blood-sugar level. The Brtish consumption of these
foods 15 in a ratio that differs from that of American consumption,
and for good reason This ratio affects the distribution of blood-
sugar levels over time, and this distribution affects the need for
sugar. The more protein consumed, the less the need for sugar

With some understanding of this and related phenomena we
can explam why the British, who consume more calones than
Americans do, put on less wesght, why soft drinks with sugar have
a small adult market, why those with synthetic sweetners have
found such a good market, and why a new adult market for sour
soft dm\Ls has been found 1 the United States

D h inab can be suggested by an under-
standing of why pcop\e consume what they do, when they do,
where thc) do. The suggcshons may, of course, not be accepmble
to For example, an a t
had been losing money because it had been issuing pohcms to
more poor dnvers (young unmarried males) than most companies
do Its managers were preoccupied with trying to Fnd ways of
attracting more good drivers and fewer bad ones. This way of ap-
proaching the problem assumes no knowledge of why accidents
occur and hence of why the company was losing money.

Another way of lochng at the same problem is to ask, How can
bad drivers be converted into good ones? After all, the company
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This approach does not often yield usable results. However,
the situation may be looked at in another way. In any past blddmg
situation only one bidder was 1mportant the winner if “we” Jost,
and ﬂxe closest bldder if “we” won. Clearly the identity of this

“one” ges from situation to situation, but this
changing * “it” constitutes the significant competition. What others
did is at best of only peripheral interest Now it tumns out that
competition, defined as the one other company whose behavior is
of interest in each specific case, is often quite predictable. I have
found it to be so in such diverse industrial and business settings as
in bidding for rights to explore for oil and minerals, and in bidding
for construction, fabrication, and service contracts.

In pricing, rather than bidding, it also frequently tums out that,
although we may have difficulty in predicting how each competitor
will respond to a change in our pricing, the relevant response {but
not who will make it) is quite predictable. Responses to the in-
troduction of new products or modifications of old ones are
similarly predictable

The use of an aggregated competitor to replace many competi-
tors probably works best where competition is relatively unre-
stricted, where we have what P. J. D. Wiles (1967) calls a free
market

Advertising, of course, is a major instrument of competition. It
tends to be used heavily where brand differences are either not
perceptible or not significant if perceived. In such situations ad-
vertising is usually directed toward producing the illusion of
brand superiority where it does not exist in fact. It is important in
planning to determine whether such efforts actually do succeed
and at what cost they succeed or fail, and to compare the use of
advertising with other marketing tactics and strategies, particulasly
with the creation of a real brand difference. The likelihood that
such a difference can be created depends greatly on how well the

and ption are und d

Und. ding of can frequently be exp din a
mathematical model that facthtates evaluation and design of
alternative courses of action and policies; for example, when the
amount of time lost in stopping at a gasoline service station was
found to affect the percentage of passing cars that stopped for
service, further research was able to estabhish how this percentage
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is affected by the driver’s perception of lost time, how this per-
ception relates to actual time lost, and how actual time lost is
related to the route of the driver and the characteristics of the
service station (e.g., number and location of pumps and atten-
dants, and entrances and exits). Such understanding could be
expressed in one mathematical model that made it possible to
improve site selection for new stations, to design these stations so
as to maximize sales at selected sites, and to redesign existing
stations so as to increase their sales.

Models of the Environment

Planners are necessarily concerned with the broad social, eco-
nomic, political, and technological context within which the firm
will have to operate in the future. As I have already mentioned,
the problem is less one of forecasting the future than it is one of
perceiving what is virtually certain to occur, of determining how
to exploit and possibly accelerate the “inevitable,” and of taking
credit for doing so. In this way a company does not merely have
to adapt to changes as they occur, but it can help create the future
and the opportunities that it can present.

Every company is concerned with the future and what it will
bring. Some are only slightly concerned, because they feel secure
in the belief that they can respond to whatever changes the future
may bring and they can do well enough to at least survive. Others
are greatly concerned with the future but for different reasons.
One group feels that it is not enough to respond to changes after
they have occurred; they want to prepare and be ready for the
changes. These companies tend to be preoccupied with forecast-
ing the future. Another and smaller group are not so much in-
terested in forecasting the future as they are in creating it. For
these the objective is not to predict but to control the future. Thus
there are three attitudes toward the future, which, ordered from
the most to the least prevalent are (a) wait and see, (b) predict
and prepare, and (c¢) make it happen.

Those who benefit most from the future are those who have
helped create it. One may be able to survive and even prosper
without making the future, but one camnot pull away from the
pack without doing so.
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Unfortunately what is relatively certam about the future is
seldom obvious. It only becomes so in retrospect. Fortunately, how-
ever, a great deal of attention by a number of competent people
has been directed toward determining what is likely to happen in
the future. There has been a rash of studies of the year 2000
{see, for example, Kahn and Wiener, 1967, and the Summer 1967
issue of Daedalus) These provide rich insights and sound ground
from which to look at the future from the point of view of a
particular firm In addition much work has been done recently on
the techniques of technological f ing (see, for evample,
Jantsch, 1967).

A few examples may be helpful. In the process of developing a
long-range plan for an apphance manufacturer attention was
directed at the question, Why were apphances developed in their
current form® That 1s, why had particular functions (e g, cooking,
food preservation, and dishwashing) been isolated and mech-
anized? Reconstruction of the past showed that apphances had
emerged during 2 period in which consumers had Iittle capital to
wvest in them, and hence designers had concentrated on mech-
anizmg as few functions in combination as possible in order to
produce low-cost units However, examination of buying behavior
in the current market revealed that two or more appliances were
usually purchased simultaneously. Such purchases are usually as-
sociated with remodeling or 2 move This suggested combining
functions in g I-purpose appli Analy led con-
siderable cost advantages in dong so. Generalization of this idea
led to the design of a katchen as an integrated umt, as a mechanized
system. Such a “product” was developed and is currently available.
The bathroom was similarly exarned, with sumlar results.

The next stage involved combinations of rooms, the most at-
tractive of which appeared to be a unit containing kitchen, bath-
room, and utility room. Such umts have also been made available.

Stil} further gt il led to d of the possibil
of manufacturing a house, not prefabricating it, but manufactur-
ing a complete unt. A study of future housing needs, distribution
of income, and construction costs made the future market for such
houses look quite attractive. It was also apparent, however, that
many legal, social, and economic obstacles had to be overcome
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before such houses could be marketed successfully. The plan
emnerged with 2 trzpsitonal schednle from appliance mamufac-
turing, through room manufecturing, o house manufacturing, It
Inrolied entry into the house-trailer business because the mobile
hiorne Is already 2 mapufactured unit that enjoys the largest share
of the lovw—cost-housing market This business provided a labora-
tory in which many of the problems of house manufacturing could
be solved before entry into the normal house business.

One further generalization was made. The community itself was
ezzmined zs a putential product. Analysis revealed the growth of
a market for new commmunities and the possibility of considerable
seles znd profit for providing them. Within 10 years after com-
pletion of the plan the company involved is profitably engaged in
ezch of these extensions of the zppliance business and is becoming
z mzjor force in reshaping the rooms, houses, and communities in
which we are 2nd will be Living,

In zmother planuing study carried out in 1961 it was found that
dties oomld not possbly 244 strests and highways at 2 rate that
would meintzin their then current levels of zutomobile traffic. Tt
vzs felt that noreased congesHon would not be tolerable and
nerefore that one or both of two alternztives would have to be
arsued: increase in mass trzmsit or reduction in the size of the
omobile. Further study of the consumer indicated that in-
zsed mass fansit would not be acceptable to him because of
incomvenience zud lack of comfort necessarily involved in its
. Therefore it was omcluded that 2 small urban automobile
was ineviteble. The fzct that automobiles in the dty currently
carrv am zverage of only shightly more than one person led to the
ooncluzsion that a two-paizenger (or af most a three-passenger
venide would serve most needs. It was found that by restricting
the use of ity strests during vworking hours to such vehicles exist-
Ing ity shreets would enjoy an increase in capadity that could not
be obtained by ¢ities even if they were to spend 2ll of their avail-
able funds on fmproving the current svstemn. Add 1o this the grow-
ing threat of 2ir pollution znd out comes the recommendation that
development of a smzll urbzn vehidle be made 2 plaming goal
Todzr of course there is ittle prophesy left in predicting the
emergence of such a vehicle,

Flammers should keep the organizations for which they plan and
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their policies flexible where the future is uncertain and become
relatively fixed only where there is relative certainty.

One good perception of an inevitability may be worth any
amount of forecasting uncertainties Such a perception can pro-
vide the pivot around which a new future for the firm can be
made to revolve.

REINVENTING THE SYSTEM: IDEALIZED DESIGN

I have tried to show how und ding a system i our
ability to find innovative and superior courses of action and
policies. However, even when equipped with such und di

we are frequently prevented from percewvmg possibihties by our
excessive familiarity with the existing system. Many of the con-
straints under which managers and researchers aperate are not
imposed from without, but are self-imposed. Policy innovation
depends critically on our ability to bring these self-imposed con-
straints into question.

The most effective way of which I am aware for systematically
reviewing such constraints and questioning their justification con-
sists of engaging in the exercise of reinventing the system that is
being planned for To describe and 1illustrate the process I draw
on some work being done on long-range planning for a university.
T use this example because my own involvement with such institu-
tions for more than 30 years puts me in much the same position
with respect to them that most managers are in with respect to
the businesses of which they are a part. (The following is ex-
tracted in modified form from Ackoff, 1868.) Before tuming to
the example let me consider some general aspects of the process
involved.

One who attempts to imp an existing organization is very
Likely to be preoccupied with correcting relatively apparent de-
ficiencies in details of its operations. A concept of the organization

as an integrated system is ial if an impy in one of its
parts is to be kept from producing a p ing defick in
another of its parts.

Even small corrective measures cannot be evaluated effectively
unless one has a conception of what the organization should be
like, as a whole and ideally. An idealized conception of an orga-
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nization should consist of more than a set of unrelated or loosely
related ideas; the ideas should be completely integrated into a
cohesive system.

Equipped with an idealized concept we can systematically plan
the transition of an existing organization toward one that we want.
Without it we can only proceed in a piecemeal and ad hoc way,
responding to current pressures not to long-run needs.

Therefore, it seems to me, one of the most practical things we
can do in preparing ourselves for effective long-range strategic
planning for an organization is to engage in the invention or de-
sign of an idealized form of that organization, an exercise that
should ignore all apparently practical constraints. Once such a
design has been completed, we can determine how closely it can
be approximated and we can systematically plan the transition
toward the ideal.

However, we should not engage in designing an ideal without
awareness of two essential characteristics of such an effort. First,
our concept of an ideal will change over time, and hence our
formulation of it at any moment of time is at most a relative ab-
solute. Second, since our efforts at idealization are necessarily
rooted in our own culture, any ideal that we formulate is not likely
to be ideal in societies other than the one in which we have
grown. Therefore a formulation of an ideal is not only a relative
absolute, it is also absolutely relative.

One final general point: I am certain that one essential charac-
teristic of an ideal university or an ideal business is that it would
be continuously redesigning itself and would use controlled ex-
periments to evaluate at least the important features of the re-
designs. Therefore, if idealized design is a utopian effort, it is
utopian with a difference: the utopia involved is dynamic and far
from perfect but is capable of systematic progress toward that
elusive ultimate ideal, perfection.

In order to illustrate the process of idealized design I use one
aspect of the redesigned pedagogy of the university.

We cannot predict accurately how many of each type of college
graduate will be required a decade from now. Even if we could,
we would still have the problem of allocating their “production”
to individual institutions. Our ability to forecast manpower re-
quirements in the future is not likely to improve because the rate
of technological change will increase. This will augment an al-
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ready considerable tendency of college graduates to switch felds;
for example, W. G. Ireson (1959, p. 507) observed:

“The most important fact brought out by . . . surveys over a
period of thirty years is that more than 60 percent of those persons
who eamed [engincering) degrees in the United States, either
became managers of some kind within ten to fiftcen years or left
the engineering profession entirely to enter various kinds of
business ventures.”

Even when recent graduates rembin m the field in which they
were trained they will have to replace their obsolete college-ac-
quired knowledge with what has taken its place if they are to main-
tain their effectiveness. For these reasons it 15 essential that college
graduates be as flexible as possible, that they be motivated to
continue their education after graduation, and that they know
how to do so.

Therefore the underlying theme in this design 1s that the ob-
jective of education is learning, not teaching.

The things that ought to be leamed by a university student are
not all best leamed in the same way. Therefore I have designed
four different leaming procedures, only one of which is presented
here.

The best way for a student to learn a well-defined and recorded
body of knowledge is to teach it to another

This, it scems to me, is common knowledge among those who
have taught. When a teacher instructs on matenal that is new to
him, he generally leams 1t more effectively than do his students.

Theref. Ul.defined and ded bodes of knowledge (ie.,
“subjects”) should be leamned by the student in the process of
teaching it to others. This does not apply to courses that involve
leaming a physical shill, for ple, physical education, survey-
ing, drafting, use of lat 'y equip and speaking a foreign
language In these cases instruction by one who already has the
shill is required

But, given a number of students each of whom should leam &
subject, each cannot teach 1t to all of the others. Therefore small
groups of students (equal in size to the number of subjects. re-
quired per semester; for example, five) should be organized into
learing cells to share the responsibility of teaching cach other
the subjects being “taken.” Each teaches the others one subject
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and is taught each of the other subjects by another in his cell.

Learning cells should be formed as follows. On registering each
student would rank the subjects he intends to study in the order
of teaching preference. Cells would be formed by combining
students whose orderings over the same set of courses are as dif-
ferent as possible. All cells would work out teaching assignments
and submit them to a faculty adviser who would mediate any
conflicts. Cells could negotiate with each other for exchange of
members but would have to settle their compositions with a
specified period of time, say, one week.

The relevant faculty group will prepare a detailed specification
of the minimal amount of the subject matter to be leamed and will
identify in an annotated_bibliography the principal sources that

can be used. Odhpur Universit Librar
Each learning cell should be assigned to an office wit CYesk and
bookshelf space for each member.  3F A7, s Wl

Some questions that will arise in a student’s mind in learning a
subject will not be answered in the sources available to him, and
the answers to others may be very difficult to find. Hence each
learning cell should have a weekly tutorial. Graduate students
would have approximately two hours with a member of the faculty
for each subject being covered, and undergraduate students two
hours with a graduate teaching assistant and one hour with a
faculty member (with the teaching assistant present).

In addition each faculty member should have a regularly sched-
uled period of no less than three hours per week during which he
is available to any student. 1.7 R N R

A standard examination should be given to all students to qualify
them in a subject. A student obtains credit for a subject when he
successfully completes the relevant examination.

A student may take an examination in a subject without having
participated in a learning cell that covers the subject; that is, he
may elect to teach it to himself.

Cheating is more an evil of the examination system than of the
students. I say this because the typical closed-book examination is
not an adequate model of any real situation in which a person
must demonstrate his competence in a subject. Therefore examina-
tions should be either open-book, take-home, or oral.

At least half of every examination should consist of answers to
questions prepared by the student. He should formulate these
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questions in such a way as to best reveal what he believes to be
his understanding of the subject. His questions, as well as his
answers, should be evaluated.

In a subject which a student teaches to others he should receive
not only his own grade in the examination but also the grades of
those he has taught. The grades of the others should be weighted
by their cumulative average grade in all subjects to cancel the
effect of differences in ability.

To reduce the arbitrary nature of subjective grading or objec-
tively gradable examinations only two grades should be used.
Satistactory and Unsatisfactory. But each faculty member who
has responsibility for a student should prepare an appraisal of
his ability and performance that will be entered in the student’s
file. A cumulative summary of his performance should be prepared
annually by a faculty adviser who is assigned to the student
throughout his degree prog;

Enough of the example except to observe that this idealized
concept, the leaming cell, is being used or expenmented with in
at least six universities The constraints that appear to make 1t
infeasible seem to crumble once the idea is “bought ” This is the
point: planning should exaite managers to the point where they
strain sufficiently at the leash of tradition and custom to break
with them I know of no better way to bring them to such a point
than to involve them in the idealized design process. (For further
discussion of this process, see Nadler, 1967.)

SUMMARY

The means by which objectives and goals are pursued vary in
generality, from the most particular (a course of action) through
practices, procedures, and programs, to the most general (poh-
cies). Policies are decision rules that can mcorporate all the rele-
vant formation available at the time of decision, and hence they
can provide maximum flexibility and adaptablity.

Planning is concerned not only with evaluating alternative
means for attaining objectives but also with developing new and
better ones. The key to both effective evaluation and design of

| ives lies m und ding the system being planned for.
Understanding is most effectively captured in explanatory models
of the system involved.




64 POLICIES AND COURSES OF ACTION

We are not yet capable of constructing usable models that
represent all aspects of corporate systems nor even some of its
major parts or functions. We can, however, model the parts and
functions that are understood and link the models together so as
to obtain at least partial representation of the system. Judgment
and intuition must be used to supply the rest.

Modeling efforts should be directed at acquiring understanding
of the firm, its supply system, its distribution and marketing
system, its consumers, its competitors, and its environment. The
better we understand these parts of the system and the relation-
ships between them, the better can we evaluate available alterna-
tives and create new ones.

Creation of new altemnatives can often be facilitated by rede-
signing (from scratch) the system being planned for, with no
constraints. Such an idealized conception of the system often
reveals the desirability and feasibility of alternatives that would
not otherwise have been considered. It tends to produce awareness
and relaxation of self-imposed constraints and to elevate manage-
ment’s level of aspiration.

The policies yielded by the use of models are of two types:
those involving operations of the existing system, and those in-
volving changes in the system. The aspect of planning that is con-
cermed with entering new businesses and the investments associ-
ated with such ventures has been treated more extensively in the
literature than have most aspects (see, for example, Ansoff, 1965,
and Hetrick, 1969).

Analysis and modeling of each of the six aspects of a business
that have been considered reveal the possible courses of action
and provide a basis for selecting among them. The most difficult
part of policy planning, however, is bringing the policies and
practices together into a cohesive whole. Such synthesis, as al-
ready observed, usually requires modification of the goals that
were formulated earlier. In fact, if such reformulation is not made
necessary by selection of policies and courses of action, the selec-
tion is subject to suspicion of being a mere rationalization of
irrationally selected goals.

Now we turn to a consideration of the resources required to
carry out the policies and courses of action that the planners have
selected.



Chapter 4
RESOURCE PLANNING

INTRODUCTION

The resources requised to operate a business can be placed mnto
four classes.

1 Money.

2. Facihities and equpment

3 Matenals, supples, and services.
4 Personnel {manpower).

In planning it 1s necessary to determine how much of each type
of resource wall be required by the courses of action and policies
that havc been selected Therefore the first phase of resource plan-
ning requires determination of the amount and type of each re-
source that will be required for each year in the planmng period.

Once these requirements have been estimated, 1t is necessary to
determine how much of each type of resource can be expected to
be avatlable to the company at these times Then, by comparing
estimates of what will be available wath eshmates of what is re-
quired, one can determine how much of each type of resource one
must plan to generate or acquire

The second phase of resource planmng should be devoted to
determumng whether the additional required resources can be
generated or acquired, and how. If they can be made available
when required, fine If not, then it1s necessary to modify previously
estabhished ends and means so a5 to reduce the resource require-
ments to a level that can be reached 1t 1s also possible that such an
analysis will reveal that more resaurces of ane or mare types will
be available than will be required by the plan In such a case it is
necessary either to adjust previous planming decisions so as to use
these resources effectively or to determine how the company can
divest itself of them.

65
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Finally the last phase of resource planning involves allocating
the resources that are expected to be available to the programs and
organizational units that will require them. Such an allocation is
normally called budgeting, but budgeting is too often restricted to
allocation of money. All four types of resources should be con-
sidered.

Currently available techniques and knowledge enable us to
plan reasonably well for three of the four types of resource; per-
sonnel planning is the least developed. Hence I treat financial,
facility, and material planning briefly but deal with personnel plan-
ning in some detail.

FINANCIAL PLANNING

Financial planning is the part of resource planning that is most
familiar to most companies. In fact many companies mistakingly
equate financial planning and corporate planning. Although it is
important, it is only a small part of the total planning process.

Successful execution of financial planning requires the ability
to forecast the financial position of the company for each year in
the planning period and to do so under a wide variety of assump-
tions about policies and enviornmental conditions. A financial
model of the firm is essential for this purpose. The accounting
system of a company is such a model, but this system does not
often lend itself to as rapid and easy manipulation as is required.
Therefore an increasing number of companies have found it use-
ful to computerize their financial model of the firm and thus have
made it available as a tool in planning. The programming of the
model can be designed so that its output is in a form that is familiar
to, and well understood by, management.

A financial model can be used to predict what amounts of money
will be available in specified years and how much of it will be
required by the plans that have been formulated. Thus such a
model makes it possible to determine what surplus or shortage of
money can be expected if there is no planned intervention in its
generation or acquisition.

If a future shortage is revealed and a decision is made to avoid
it, a number of alternatives are available: a stock issue, borrowing

from banks, sale and lease-back of facilities, and so on. These al-
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ternatives should be systematically evaluated so that an effective
choice can be made. This type of decision has been extensively and
intensively studied, and hence a great deal of guidance is avail-
able in the financial literature.

FACILITIES PLANNING

The theories and technques of the management sciences that
are relevant to the planning of facilittes and equipment are very
well developed. These nclude inventory theory, allocation theory,
the techniques of mathematical programming, queuing theory,

quencing and d theory, the techmques of PERT and
CPM, and replacement and maintenance theory (See Ackoff and
Rivett, 1963, Chapter 2, for a nontechnical discussion of these
theonies and techniques.) There are few aspects of facilities and
equipment planning for which smitable modeling techniques and
methods of solution are not available.

Once the requirements for additional facihities have been extrac-
ted from forecasts of future production requirements under the
plan, the techniques of the can be applied
quite rapidly to answering such questions as the following:

1. How large should the plant be? One may have a choice of
building several small plants in different locations or one large
plant The relative advantages of these alternatives can be deter-
mined by use of available modeling techniques

2. Where should a plant or plants be located? Gnen the loca-
tions of existing facibities and the forecast distribution of demand,
it1s possible to find the optimal location(s) of new facilities. These
are usually locations that minimize the sum of a number of costs—
including transportation in and out of the plant, land, labor, taxes,
and so on

3 Considering the uncertainties of demand and construction
time, when should construction be initiated®

4 Once a plant is avarlable, what production orders should be
assigned to it 50 as to minimize the sum of the relevant production
and transportation costs over the entire production system?

5. Which of alternati e sources should be used to supply a new
faality?
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Not only can these and related questions be answered for pro-
posed production facilities but the techniques that are useful in
doing so are also applicable to similar questions concerning other
types of facility, such as warehouses, retail stores, and even sales
offices.

The techniques for handling questions raised in planning for
equipment are also highly developed. Optimal decisions can be
obtained for determining when equipment should be replaced
either by new equipment of the same type or by technologically
advanced models. It is also possible to develop optimal main-
tenance policies for plant and equipment. These of course are not
independent of the replacement policy.

PLANNING MATERIALS AND SUPPLIES

The inputs required for the operation of a company may present
no problem to planners. There may be no reason even to suspect
that future supplies of raw material, utilities, and services will be
deficient. But even where availability may be no problem, costs
of these supplies may be subject to significant change. Possible
increases in cost may be sufficiently large to justify a search for
alternative materials or consideration of producing one’s own raw
materials. Planners should always consider the desirability of ver-
tical integration on the input side of the business.

When a company accounts for a large share of the consumption
of a raw material or components, its planning for the future ob-
viously ought to involve consultation with its suppliers so that
assurance of future supplies can be obtained.

PERSONNEL PLANNING

The term “manpower” is a heritage of the first industrial revolu-
tion, when men were thought of primarily as sources of physical
power. For this reason, in my opinion, the term “personnel” is pref-
erable; it better reflects contemporary concern with “the human
use of human beings.” But the use of the term “manpower plan-
ning” persists in both public and private planning.

The questions to which personnel planning is usually addressed
are the following:
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1. What is the minimal number of men by type that are re-
quired to meet the goals set in the plan?

2. What number of men by type should be recruited in each
year of the planning period?

3. How should newly acquired personnel be allocated to or-
ganizational units?

Equally relevant p that are less frequentl idered
because they involve the human {and hence sticky) aspects of
human beings are the following.

4. How should personnel be recrinted and selected 50 as to get
employees that are as good as possible?

5. What type of education and traming and how much of it
should each type of personnel (new and old) recetve in order (a)
to maximize their ability to serve the organization now and in the
future and (b) to satisfy their own needs and desires® More gener-
ally, how should carcers in the organization be designed and pro-
grammed?

6. How should tasks be designed so that both maximum pro-
ductivity and satisfaction are yielded by them?

7. How can the work i 1 ic, and
social) be developed so that each mdmdu'll is motivated both to
work as closely as possible to the liumits of his capabilitics and to
extend his capabilines?

Unlike the last four questions, the first three (personnel num-
bers) deal with people 1n a way that does not directly mvolve their
human characteristics Let us consider these three questions first.

Number of People Required

An answer to the question, “What is the minimal number of men
by type that are required to meet the various goals set in plan-
ning?”, should be sought bearing in mind that the level of recruit-
ing of (particularly professional) personnel cannot be reduced
drastically from one year to the next without adversely affecting
recruiting efforts in succeeding years

Organizational goals are frequently set before personnel-phn-
ning requirements are finally determined, and hence these require-
ments are not taken into account in formulating the goals. In
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principle one would Jike to set organizational goals in such a way
that some function of gain and loss (e.g., pmﬁt} is maximized.
Most pcrﬂormﬁ]'planmnfi proc(:dur( s in curr(ant use provide no as-
surance that any function of income and cost is maximized. To
obtain such mazimization, howewver, it is necessary (but not suf-
ficient ) to minimize personnel requirements for any level of income
at which goals are set.

If organizational goals are set independently of personnel re-
quirements, it seems natural to attempt to minimize the number
of men required. This is equivalent to maximizing the productivity
of men. However, it is only equivalent to minimizing the cost of
personmel when the cost per man is independent of type. This is
seldomn the case because different types of personnel are usually
eompensated differently. Tt goals are set before establishing per-
sormel requirernents, and various types of personnel are involved,
planmning should minimize the cost of personnel, not the number of
e,

The Personnel Response Function

Where a relatively large number of people are involved in the
same kind of task it is necessary to employ (explicitly or implicitly )
a personnel response function if one wants to minimize either the
mamber or cost of personnel. Such a function relates the amount of
personnel allocated to a specific activity to the amount of return
realized from that activity. Such response functions usually take
the shape shown in Figure 4.1, in which marketing personnel is
used as an illustration.

A certain amount of marketing effort is required before an ac-
count begins to respond; for ezample, a call by one salesman once
a year may not be likely to yield any sales. The point at which the
response “takes off” is called the threshold. In general the response
then increases approzimately in proportion to the amount of effort
until the customer responds as much as he can or is willing to. At
this point the customer is “saturated.” Additional sales effort be-
yond this point generally has little positive effect. At the “super-
saturation point” the account begins to respond negatively because
the sales effort becomes offensive.

If one had such a curve for each of a specified set of actual and
potential accounts, it would be possible and guite simple to use
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Supersaturation

Sales response

Threshold

Persennet input

F1cvre 41 Typical form of a personnel response function.

available techniques to determme the amount of personnel that
would maximize profit or some other function of mcome and ex-
pense.

If one must settle for less than a personnel response funetion for
each activity, and one usually has to, one would like to find such a
funetion for classes of activities with sumilar response functions.
The response function of a class of activities would represent the
average response one would get from activities applied to the class
for each amount of personnel input Use of such aggregated re-
sponse functions results m less accurate but usually adequate
appr for ization of profit or ion of per-
sonnel requirements

Scientifically based personnel planning must use one of the two
types of response funcnon Without an explicit response function

11 1, no matter how quantitative the
analyses (hat are fnvolved. Because of the amount of experimenta-
tion (and hence time and cost) that their development requires,
most personnel planners do not have, and do not try to develop,
personnel response functions

The use of implicit response functions (i.e., ones “in the planner’s
head™) provides no way of checking thetr consistency and accuracy,
and hence there is no systematic way of improving them

Manpower planners commonly use a hnear response function
that is abtained by fitting a straight line to a set of points repre-
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senting jointly observed personnel inputs and associated outputs.
Such a procedure suffers from several serious deficiencies.

1. Even if the “correct” line were obtained by sheer luck, it
would fit the true personnel response function only between the
threshold and saturation point (see Figure 4.1). Hence it would
incorrectly predict possible increases in response where none or
negative responses would in fact occur.

2. Even if a line with a significant slope were obtained for a
class of activities, it does not follow that the property defining the
class of activities (e.g., size or type of account) is causally related
to performance. For example, if we plot gross annual sales obtained
by companies in a given industry against their annual advertising
expenditures, a line with a significant slope can be found. This does
not mean that increased advertising produces increased sales.
What it does mean is that most companies in an industry set their
advertising budgets at approximately the same percentage of their
forecast sales. The line thus shows how forecasts of sales cause
advertising, not how advertising causes sales. (Advertising re-
sponse functions have the same shape as personnel response func-
tions.) Similarly it is not unlikely that a forecast of sales to an
account has more effect on the amount of personnel allocated to
the account than the amount of personnel allocated has on the sales
to the account.

The fact that different industries have different advertising re-
sponse lines does not mean that “type of industry” is relevant to
the effect of advertising on sales. It does mean that the type of in-
dustry is relevant to the effect of forecasts of sales on advertising
expenditures. Similarly it is not unlikely that “type of customer”
influences the amount of marketing personnel allocated to it more
that the amount of personnel allocated to it influences the amount
sold. In short, the fitting of straight lines to historical data by sta-
tistical or other techniques cannot by itself uncover causal rela-
tions between levels of personnel input and the associated out-
puts.

3. In general currently used planning procedures try to extract
an explanation of personnel productivity from a description of
past performance. These procedures are based on the hope that,
if historical data are properly classified and analyzed, a satisfactory
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explanation will emerge. This is a vain hope Theones and explana-
tions are not successfully dex cloped by classifications To be sure,
past behavior may suggest an explanation, but construction of a
theory is more an act of reflection and magination than it is of
data analysis. Theories can be tested by using data from the past,
present, and future—and progressively improved as a result How -
ever, the data used to test a theory should not be the same as those
that suggested it A relationship betw cen vanables that is obtained
by fitting a line to relevant data cannot be tested for its predictive
or explanatory pewer on the same data from which it was dernved
et efforts to do just this are common to manv personncl-planning
procedures Without some expenimentation it 1s very unlikhels that
a company will ever develop a sound basis for planning
4 The usc of lines fitted to past data in personnel planning can
at best cnsure only continuation of previously attamned levels of
efficiency Furthermore it can only do this much if the activity and
the imvolved system do not change sigmficantly Most of these
activities and systems do change i sigmficant wavs over time,
often because of technological changes n the involved processes
5 If hines are fitted to different classes of activty to relate thewr
outputs to p 1 inputs, the classifi scheme that 1s used
is critical The classes should contan activittes whose outputs are
very much alike, and cach class should have a fundamentally dif-
ferent response function A number of statistical techmques for
forming such classes have been developed, but they are not com-
monly used as yet.

‘Too much effort has been wasted trying to find easy ways of
e g future p ! requi The unde ]
that 15 required for the development of effective estimating pro-
cedures requires more research than 15 usually associated wath per-
sonnel planning There follows a relauvely detailed example of
how rescarch has been used frustfully in the personnel-planning
process.

An Example o} Research on Personnel Reguirements

Although camplete knowledge of relevant personnel response
functions is necessary for completely effective manpower plan-
wing, partial knowledge can nevertheless vield results of consider-
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able value. Consider, for example, a study conducted in association
with a Jong-range planning effort of General Electric's Lamp
Division (for a detailed account of this work see Waid, Clark, and
Ackoff, 1956).

As part of the planning process it was necessary to determine
how many additional salesmen would be required in each of the
next five years. These estimates were originally prepared by as-
suming that the average number of accounts covered by salesmen
at the time was optimal. The planners did not have time to inves-
tigate this assumption. As a result the plan that was produced (see
Glover and Ackoff, 1956) specified a large number of additional
salesmen in each of the next five years.

The planners felt sufficiently insecure about this requirement
to recommend that an operations-research project be initiated to
determine the average number of accounts that should be assigned
to salesmen. The recommendation was accepted. The following is
a brief account of the project that resulted.

An analysis of call reports prepared by salesmen revealed that
that change in the number of sales calls made on accounts in two
successive years had no relationship to changes in the amounts
sold to these accounts or to the percentage changes in these
amounts. This result was found to hold for every class of account
no matter how complex or sophisticated a classification scheme
was used.

In order to check carefully this surprising result another type
of analysis was carried out. Accounts were classified by whether
they had had an increase or decrease in the number of sales calls
in 1933 as compared with 1952. They were then subclassified ac-
cording to whether or not the number of sales calls made on them
in 1954 was an increase or decrease over 1953. This yielded four
classes of account: '

Changes in Number of Calls

Class 1952~1953 1853-1954
1 Increase Increase
2 Increase Decrease
3 Decrease Increase
4 Decrease Decrease
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No significant differcnces were found in the average changes
in amounts sold to accounts in these classes

Both analyses showed that on the average the number of sales
calls being made on accounts fell on the plateau between the satu.
ration and supcrsaturation points of the sales respense function.

How could these results be used for personnel-planning pur-
poses? They suggested that some reduction tn number of calls
{and therefore in number of salesmen) could be made without
reducing sales. But how much of a reduction® The maumum re-
duction that could be justified by available data would result from
cutting back each account to the smallest number of calls per year
that it had reccived over the three-year period studied. If, for
example, an account had recerved 60 calls in 1952, 40 1n 1933, and
50 1n 1954, the number of future annual calls could be reduced to
40. In the absence of detailed knowledge of the underlving sales
tesponse functions this was a conservatine conclusion Larger re-
ductions could probably have been made for many accounts, but
the avarlable data could not justify them

This kst analysis revealed that a 20 percent reduction n sales
calls could be expected to have no effect on sales volume How-
ever it rawsed the question as to whether assigning more accounts
to salesmen—in order to obtain the reduced number of calls per
acconnt and to reduce the sales force—would affect the average
return from individual sales calls An 2nalysis was made of the per-
formance of those salesmen in one distnet who already camed
more accounts than were recommended by the researchers It
revealed that these salesmen had a higher average return per call
than the other salesmen in therr district and that they had obtained
a higher total amount of sales

The data collected for the preceding studics made some ad-
ditional analyses possible. In one sales distret a time study of
salesmen had been carried out In addition to therr regular call
report thes had provided specially requested information on each
call they had made dunng a particular month They had recorded
e meape, e v, widing e, 2 NTATTRRE LR USSR
ated with each eall They had also recorded the amount of ad-
ministrative time spent in their offices or at home

This supplementary data covered onlv 9 of over 300 salesmen,
and only for one month. Therefore, no general conclusions could



76 RESOURCE PLANNING

be drawn. Nevertheless some of the results were consistent enough
over the sample to indicate that they probably held generally.
Some of the more important of these results were as follows:

1. Travel time was related to distance traveled only within wide
limits. A more important factor was apparently the kind of ter-
ritory. Calls in metropolitan areas consumed much more travel
time than might be expected; those in rural areas, much less than
expected. The travel time per call in the sample was almost identi-
cal for urban and rural territories, although the average distance
traveled per call was twice as great in the rural areas. The most
stable estimate of travel time turned out to be a percentage of total
time and therefore to be independent of the distance traveled.

2. Waiting time was an insignificant portion of total time. It
was about six minutes on the average and the same regardless of
the type of account involved. It was not related to the size of ac-
count, as had been expected.

3. Interview time varied for different types of account, but it
did not differ for the four major classes of accounts.

4. Administrative time was a higher proportion of total time
than had been expected.

It was possible to estimate the “dollars sold per sales call” for
each type of account. This was equivalent to estimating the cost of
sales by type of account, information that had not previously been
available to management. By use of the cost information it was
possible to estimate the amount of profit derived from each class of
account. This in turn provided an estimate of net return per sales
dollar spent on each type of account. Differences in this return
were as great as eight to one among major classes of account, and
several hundred to one among minor classes. These results in-
dicated that the practice of allocating sales costs proportionately
to sales volume leads to serious errors. The appropriate accounting
changes were made.

The analysis was extended to include calls on prospects that
were converted into accounts. These “realized” prospects were
classified in the same way as accounts, and return per call was
determined for both the sum of “before conversion” and “after
conversion” calls per year, and for “after conversion” calls alone.
It was found that on the average new accounts yielded consider-
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ably less return per call (in the first year) than did old accounts
Certain classes of new accounts, how ever, yielded more return per
callin their first year than did cerfain other classes of old accounts.

This indicated that a reallocation of calls, reducing the number
on certain types of old account and increasing the number on cer-
tain types of p would i the prod ity of sales
calls

Finally an analysis was carried out to determine how many un-
successful calls should be made on a prospect before abandoning
him A table was prepared listing the number of prospects and the
number of calls made on them over the twa-year period 1952-1953
A similar compilation with medified data is shown in Table 41
In the actual data as many as 40 calls had been made on a pros-
pect in one year

An analysis of the modified data given in Table 41 shows that
a maximum of three calls per prospect yields the maximum return
in average numbers of accounts obtained per cell If this policy
had been follow ed, assuming that additional prospects of the same
type could have been found (a safe assumption 1n this case), 248
calls (1248 ~ 900) would have been made on these prospects
This number of calls would yield an expected 18 (248/138) ac-
counts. The data in the table indicate that these calls “actually”
produced only eight (73 — 65) new accounts Thus the policy of a
maximum of three calls per prospect could yield a 14 percent in-
crease m the number of new accounts {from 73 to 83) with the
same number of calls In the real case an increase of 11 percent
was indicated.

P

TABLE 4.1 Prospect-Call Analysis

Cumul. Camuloth Cumalat
Numberof Number of Totals, Number of
Number Accounts  Prospects Numberof  Calls per
of Calls Obtained  Dropped Calls Conversion
1 30 220 500 187
2 50 300 750 150
3 65 325 900 138
4 T 350 1010 144
5 72 370 1090 151
6 73 380 1148 15.7
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sonnel planning should id blishing comp med or
pany-op d establish in the ghetto that will employ
bers of otherwise !

I ployable persons. In de-
signing such operations it is necessary to relax the notion of train-
ing men to fit a job, at least initially, and to use ingemuity in
designing jobs to fit the men and to motivate them to seek new
skills and advancement.

Indigenous self-development groups in the ghetto should be in-
vited to participate in the design and operation of such programs.
Not only can they contnbute conceptually but they can also apply
effective pressure to keep men on their jobs in their neighborhood
Furthermore such imvolvement by indigenous groups strengthens
them and thus further accelerates development 1n the ghetto

In some areas 1t may be difficult for some compantes to launch
such programs on theirr own Therefore collaboration with other
compantes may be necessary. Assistance from local universities
and colleges should also be sought

To engage successfully m this broader concept of minorty per-
sonnel plannmg a semor manager should be nvalved in it, and
such involvement should be his major responsibility This manager
should be an “up and comer,” not a “down and goner” who is put
out in the mnority pasture The latter practice, which unfortu-
nately is quite common, often evokes justifiable minonty labeling
of company efforts as “tokenism *

The Human Use of Human Beings

Now let us consider questions 4 to 7, which involve design of
recruiting and sel pr . 1, training, and
career-development programs (5), tasks and jobs (6), and the
total work environment (7). Answering these questions cleasly
should invelve a deep understanding of human nature and hence
can be illuminated by the relevant types of behavioral science.
(I have found the type of approach takenby F E. Emery and Eric
L. Trist, 1969, to be particularly useful )

Why should such specific personnel problems be of concem to
the corporate planner rather than to the personnel department?
The human being (even the manager) is a special kind of resource
because he is capable of making choices. Therefore he must be
motivated properly if he 15 to perform properly Without such
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truck-borne parts inventory was huge. Company evecutives point
out that on any one day a repairman only “did a few jobs but never-
theless loaded his truck to the roof with parts.” It turned out that
the repairmen were on an incentive system that was based on the
number of repairs completed per day and took no account of the
amount of stock they tied up. A return to the warehouse during

the day to pick up a part reduced their earnings
Production pl in another comp: plained about the
poor quality of sales forecasts supplied to them by the marketing
department. But they were forbidden communication with the
forecasters in the marketing department because the production
and marketing vice presidents were not on speaking terms. There-
fore the production planners ignored the forecasts that were sent
to them and developed their own, which are better When asked
why their forecasts were so poor, the sales forecasters in the mar-
keting department replied, “Why improve them? Production
doesn’t use them anyhow.” The 1rrationality was in the bifurcated
i not in the behavior of the gerial personnel

involved.

Experimentation on Personnel Problems

When dealing with something as poorly understood as the pro-
ductivity of people, it is almost always necessary to use controlled
experiments to test and imp lanations and predictions of

T
their behavior. Such experiments, if properly designed, can be
small in scale and need not significantly disrupt normal operations.
These experiments should not require any more changes, or

h of larger magnitude, in p 1 allocations than are of-
ten made in normal operations.

In one case, for example, it was possible to select at random 27
market areas out of 188 and to divide them into three groups of
nine each. One group had its field selling force reduced by 25 per-
cent, the second had no change, and the third was given a 25 per-
cent increase. By analyzing differences between actual and forecast
sales in these areas, it was possible within si¢ months to determine
the effect on sales of these levels of effort. Doing so was sufficient
to imp P 1 allocations wathout optimizing them Con-
tinued exeprimentation on a relatively small scale permitted the
response function to be reasonably esttmated within two years.
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It is possible to experiment with every aspect of personnel man-
agement, even the most qualitative. The power of such experi-
mentation is reflected in a report of The Observer, May 9, 1969,
selections from which follow:

“Five years of experiments in Holland are paying off. N. U. Phil-
ips’ Gloeilampenfabrieken, the giant radio and pharmaceuticals
firm, has invented ‘work structuring'—described as a revolution
in thinking about production, people and profits.”

“The documented results from 30 major investigations are ir-
resistible.”

“Research by the company’s department of industrial psychology
revealed that of the people who left the firm, 94 percent considered
the job security to be good and payment adequate, 57 percent
thought the management was satisfactory, but only 37 percent
liked the work itself.”

“Instead of making people change to suit the firm’s need, the
reverse is happening.”

“Work is being arranged so that it fits the motivations and capac-
ities of the people available.”

“Substantial savings in labour have resulted. The use of ‘indirect’
manpower, for example, has been cut by 30 percent in four years.”

It will be a long time before firms can survey their workers and
find, as Philips did after a restructuring exercise, that 91 percent
replied: I like my job.””

Recognition of the need for, and the nature of, responsive per-
sonnel experiments is a responsibility of corporate planners. No
other group in a corporation can better perceive systematic in-
dividual-organization mismatches and ways of correcting them.

SUMMARY

Resource planning should cover (a) determination of require-
ments for, (b) plans for acquisition or generation of, and (¢) al-
location of four types of resources: money; facilities and equip-
ment; materials, supplies, and services; and personnel.

Financial planning procedures are generally well developed
in most companies. Essential to this process is a financial model of
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the firm, preferably computerized, into which different plans can
be “inserted” and which will then yield a picture of the company’s
finances under the plan for each year in the planning period.

Facilities planning can be greatly aided by use of the theories
and techniques of the management sciences These enable one to
determine optimally {or approximately so) the size of future facil-
ities, their location, the time they should be available, the assign-
ment of work to them, and how to supply them. Equipment can be
similarly treated, and relevant repl and mai
policies can also be developed by the use of available procedures.

Materials and supplies for the future should be checked to deter-
mine whether they will be available in sufficient amounts and at
acceptable costs. If not, the possibility of vertical integration and
self-supply should be considered

Personnel planning is in general the least developed aspect of
resource planmng. It is usually camed out on a piecemeal basis
using extrapolations from past performance for estimating future
requirements. Such procedures can at best only assure continuation
of previously d levels of efficiency. Effective p 1plan-
ning req! developing p 1 response functions that show
the causal connection between number and type of personnel as-
signed to a task and output Development of such functions usually
requires some experimentation, much of which can be done with-
out serious disruption of normal operations Even with partial in-
formation and understanding that can be obtained i this way
igni impr in the use of p ] can often be real-

ized.
Effective use of personnel can sometimes result from application
of appropriately designed incentives systems for those who use
such personnel. Planning can then be based on their personnel-
requirements estimates, modifying them where necessary to fit
higher level plans. )
Minority personnel planning 1s receiving increasing attention.
The search for a “fawr share” and “balance” of minority employees,
as they are usually defined, 15 not likely to yield a solution to our
related social probl Creating employ within urban ghet-
tos is a necessary condition to obtaining such a solution.
Corporate planners should be concerned with the human wse
of human beings because these free-willed individuals can either




Chapter 5
ORGANIZATIONAL DESIGN

INTRODUCTION

A plan has Iittle value if the organization planned for is not
capable of carrying it out Hence a plan may require reorganiza-
tion of the system involved or it may stimulate reorganization
that is required independently of the plan Taking the orgamiza-
tion's structure for granted may deprive the planner of his most
powerful means of improving its performance

As mentioned in Chapter 1, satisficing planness try to leave
organizational structure alone because proposals for structural
changes tend to breed opposition. Optimizing planners are in-
clined to avord organizational considerations except where they
obstruct optimization of operations In general optumzers do not
look at organizational structure as something to be optimized, but
they can be expected to do so when the required mathematical
techniques, which are now under development are ready for such
use. (Some of these techniques are quently in this
chapter, for discussion of some others see Cooper, Leavitt, and
Shelly, 1964, particularly Part 4 ) The adaptive planner, however,
sees changes of organizational structure as one of his most effective
means of improving system perfonnance. He believes that, if he
designs an organization that is foresightful, innovative, and ra-
tonal, much of the need for planning is removed. For such an
organization there will be fewer and less intense problems, and
appartunities are mare likely ta be seen and effectively exploited.

Organizational planning should be directed toward the follow-
ing objectives:

L. To identify physical and mental tasks that need to be done.
2. To group tasks into jobs that can be done well and to assign

87
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account in designing any job, managerial or otherwise, are dis-
cussed by F. E. Emery (1967, p. 125ff).

MEASURES AND MOTIVATION

The objectives and goals set for a manager will have little effect
on his perf unless the of perf that is ap-
plied to him reflects these objectives and goals. Managers will try
to maximize the performance measures with which their advance-
ment and rewards are associated. If these measures are not set
appropriately, they can do more to hurt overall performance of
the organization than almost any other kind of error.

Consider the following caricature of an actual case, one that
highlights the relevance of performance measures. It involves a
department store that carries on two essential functions, buying
and selling. These are handled by the purchasing and merchan-
dising departments, respectively. The purchasing department con-
trols the quantity of each item purchased but little else because
competitive conditions largely control selection of brands. It usu-
ally buys in quantities that yield maxi quantity d: and
hence it has little control over purchase price. This department
was given the objective of minimizing the average value of inven-
tory while meeting expected demand.

The merchandising department’s main controllable variable was
selling price. This price, of course, affected the amount sold. The
department’s objective was to maximize gross sales. The manager
of this department was assisted by a statistical staff that recorded
previous prices and amounts sold. From this data it put together
a price-demand curve for each class of products. The staff provided
estimates of the average demand supplemented by an optimistic
and a pessimistic forecast (see Figure 55).

In planning ahead the handising ger had to select a
price atwhich he would sell a product. Call this P, He then notified
the purchasing manager of the quantity he wanted to have avail-
able. He used the price-demand curve to determme this amount
Naturally, he made an optimistic forecast (Q:) since he did not
want to risk running short. Running short would hurt hs per-
formance, but overstocking would not affect it. The purchasing
manager, who had previously worked in the merchandising de-
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partment, also had access to the price-demand curves. Knowing
the merchandising manager’s practice, he rcad over from the
quantity Q; and down to the average demand curve. His measure
of performance required that he stock no more than the quantity
Q.. He would so inform the merchandising manager, who would
promptly adjust his price so as to maximize gross sales, given that
only Q2 would be available; that is, he would resct the price at Pz.
The purchasing manager would get the word and adjust bis order
quantity to Qa. As can easily be seen, if this process were to con-
tinue nothing would be hought and nothing would be sold.

Such a state was not reached in this case because the executives
intervened and prohibited communication between the two man-
agers. This hardly repaired a faulty set of measures of perfor-
mance. A slight modification in these measures could change the
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entire picture. It would involve making the purchasing depart-
ment partly responsible for lost sales and the merchandising de-
partment partly responsible for excessive inventories,

Consider another case that is more typical in some respects. The
company involved spent more on research and development than
did all of its competitors combined, but it did not have the largest
share of the relevant market. Nevertheless it was the most profit-
able company in 1ts field and had enjoyed the most rapid growth
of any company in its industry for several years. Its pattern of
operation was as follows. Its new products were usually signifi-
cantly better than what they replaced. Since the company did not
have great skills in manufacturing, its production costs were rela-
tively high. But 1ts products were usually so supenior that it could
price them high enough to provide a handsome profit These new
products, however, immediately became a target for competitors
who would go to work trying to find their way around the relevant
patents. In time they would succeed and come up with an approwa-
mately equvalent product at a lower cost. The company mvolved,
however, would not try to compete with lower prices, it did not
have to By that time it would exther have sigmficantly improved
the product or have a new one to replace 1t Thus the company’s
success rested almost entirely on its research and development
effort.

One consequence of this pattem of growth was that the com-
pany frequently started new departments for new products and
closed out old ones. This resulted in considerable movement of
managenal personnel It reached a point at which middle man-
agers stayed in one position for less than a year on the average.
The company made such shifts of managers attractive to them by
salary and status rewards. But the rapid moves created a problem
Since each department was evaluated on an annual profit-and-
basis, managers often had to be evaluated for moves without hav-
ing put in a full year in their posts. To overcome this problem the
company went to a quarterly evaluation of managers and their
units.

Company growth began to slow up perceptibly The reason
was that managers were no longer motivated to adopt new or
improved products because the time to take them from research
and development and put them on the market was likely to extend
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beyond their tenure in their current jobs. Therefore all they would
get from such adoptions were increased costs. They began to find
all sorts of reasons for not taking on redesigned or new products
and to concentrate on reducing manufacturing costs where they
did not have great skill.

When analysis revealed the facts just described, the measures
of performance were changed to include expected gains from
products under development or being prepared for market. As a
result the previous rate of growth was once again realized.

Theory and Measures of Performance

Deficient measures of performance must either be corrected or
overcome. The theory that makes it possible to do so in an optimal
way has only recently been developed. Although it is quite com-
plex mathematically, the underlying logic is simple.

Recall that in very general terms every organization’s objective
is to maximize the difference between its gains and its losses. The
gains and losses of an organization depend on two kinds of thing:
first, those of its decisions that affect the aspects of the system
under its control; second, what happens to certain uncontrolled
but relevant variables. Consequently, if we can express an organi-
zation’s gains and losses as a function of these variables—and this
is precisely what operations research has developed some capabil-
ity of doing—we can express an organization’s overall objective in
mathematical form. The difficulty is to find those values of the
controlled variables that, under certain conditions specified by the
values of the uncontrolled variables, maximize the gains minus
the losses.

If this total organizational problem could be solved “all at once,”
a division of labor and hence organization of the effort to solve it
might not be necessary because centralized control of all relevant
variables would be possible in principle. In practice, however,
there may be good reasons for not centralizing in this way. First,
despite modern communication systems, data transmission and
analysis take time and money. The assembly of all relevant infor-
mation at one central point may mean that it arrives too late to be
of use. Second, we cannot yet reproduce the qualitative “feel” for
a problem that a good manager brings to bear on it. No one person
can have this “feel” for every espect of a business; hence we may
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have to permit individuals and departments to become spectalized.
Finally every manager who uses a computer to assist him in his
decision making should understand how the computations are
made. He neither needs nor should desire to understand the mathe-
matical analysis, but he should insist on much more than a state-
ment of results: an understanding of the logic of their derivation
A manager can have this kind of understanding only 1n the areas
of his own experience, and, because his experience is limited, he
is much more likely to accept a model of the firm that is broken
into parts; in other words, one that is decomposed

The task of obtaining an optimal design of an organization’s
structure is equivalent to breaking the model of the firm into parts,
each with its own measure of performance, thus, if each part is
optimized exactly or approximately, the firm's optimal perfor-
mance is ob d exactly or approxi ly. The theory of organi-
zational structure has developed the ability to obtmin optimal
decompositions—that is, best structural designs—but only for
fairly simple organizations as yet.

It should be noted that use of the mathematical theory of organi-
zational structure to decompose an overall-performance measure
into unit-performance measures defines a umt by a set of variables
to be controlled by that unit. Hence it does not first form orgamza-
tional units and then determme what measures of performance
should be applied to them, 1t does both simultaneously. It is much
more difficult, and presently impossible in most cases, to start with
existing units and find out what measures of performance should

be applied to them.
In addition, it will be recalled that we already suggested group-
ing under one ger a set of deaisions that mini his infor-
ional i s. This is equivalent to minimizing the

number of uncontrolled variables that he must take into account.
It also results in iderably reduced plexity of the model
which simul Iy rep all the complex decistons that
he must make.

Alternatives to Restruciuring

Even if we could use theory to obtain optimal reorgamzations
of a firm, it might not be feasible to restructure the firm if this re-
quired considerable reshuffling of responsibilines or 1f the group-
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or corporate) problem, not a departmental problem, although it
is usually treated departmentally. When treated as a higher level
problem not only can better solutions to interdepartmental conflict
be found but wear and tear on departmental managers can be
significantly reduced. Consider the following case.

A decentralized facturing P has two divisions one
of which makes a certain product that it sells to a particular market
The other division, which does not make the product, nevertheless
sells it to a different market. Naturally, the corporation wanted the
second division to buy the product from the first division But
the second division could often buy the product for less from com-
petitors, and the first division could often sell all 1t could make at
a price the second dsvision was not willing to pay. Since both divi-
sions were instructed to mamtain a speaified return on therr in-
vestment and to realize a certam growth rate, 1f exther were to give
in to the other, 1ts performance would suffer This 1s fairly typical
of many interdivisional pricing problems Such problems anse out
of the impaosition of conflicting demands by the corporaton on its
duisions

A solution was found by developing the following procedure
The corporate operations-research group was given the task of
determining the lowest average price (L) at which the first dvi-
sion could sell the product it made and still not endanger its mea-
sure of performance Similarly, the group determined the highest
average price (H) that the second division could pay for the
product and not endanger 1its performance. Then the following
rules were apphed.

1. If the second division could not buy the product from an-
other source for less than the first division was willing to sell it
for (and this could not exceed L), the second division would have
to buy the product from the first.

2 If the second division could buy the product from another
source for less than L, then one of two rules was apphed

21. If L was higher than H, and a responsible corporate execu-
tive wanted the second division to buy the product from the first
division, he would have to pay the second division the difference
between H and L. Thus the first division did not have to sell for
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less than L, and the second did not have to buy it for more than H,
The corporate exceutive had to decide whether it was worth what
he had to pay (L — H) to have the sale made internally.

2.2. If L was lower than or equal to H, the sccond division had
to buy the product from the first. If H was greater than L, then the
responsible corporate exceutive bought the product from the first
division for L and sold it to the second for H, and “kept” the dif-
ference (H — L).

This procedurc removed conflict between the divisions. They
could cooperate fully. The decision about the relative value of
interdivisional sales was where it belonged, at the corporate level.
It was the corporation that now had to live with the conflict it had
imposed on the divisions. It is not surprising that the corporate
exccutive responsible for these transactions initiated a study to
determine what was the value of interdivisional sales to the cor-
poration.

The principle employed in this solution can be applied broadly
to a wide variety of conflicts between organizational components.

Motivating Personnel

The presence of the right measurc of performance does not
assure that a manager will try as hard or do as well as he can. A
motivational problem may exist. Study of motivation and per-
formance levels of managerial and other personnel have been ex-
tensive during the last few decades (e.g., see Myers, 1964 and
1966, Cummings and Scott, 1969, and F. E. Emery, 1967). It would
be inappropriate to review this large effort here. There are, how-
ever, a few observations that might fruitfully be made.

Recall the incentive scheme for salesmen that was discussed in
Chapter 1. It had reduced the sale of unprofitable items and had
increased the sale of profitable ones. Both the company and the
salesmen benefited.

In planning, all existing incentives (even those that arc implicit)
should be identified and cvaluated to make sure they induce be-
havior that is consistent with corporate objectives and goals.

We tend automatically to think of money as the only cflective
type of incentive, although on reflection we are aware of many
other things that people want. One of the more important of these
is time. For example, there was a study a number of ycars ago of
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a large number of female inspectors on a production line. They had
failed to respond to financial incentives. A young psychologist
found that most of these women were married and were working
to supplement their husband’s income. They had a clear idea as
to how much additional family income they wanted, and more
than this amount had little additional value to them. But the psy-
chologist alse found that most of them had children attending
schoal and that the aspect of their work that most bothered them
was their inability to be at home when their children returned
from school. This led to the design of a time-based wcentive
scheme, one in which a “farr day’s work” was specified The women
could leave whenever they had completed this amount of work
Productivity 1s reported to have more than doubled as a result
of the adoption of this scheme

Use of incentives that are rewards associated with attamment
measured along relevant scales must not only be associated with
the right measures but must involve the right kind of rewards. In
the design of these systems psychol and social psychology
have a major role to play.

Finally it should be noted that incentives can be used to effect
the behavior of even some who are not part of the orgamzation,
but whose behavior affects its performance It is quite common, for
example, to offer incentives to supplers for prompt delivery, or to

for pletion of buildings on time, or to customers for
large-quantity purchases. But even here there are opportuntties for
more creative and effective designs of incentive systems For ex-
ample, in 2 contract armnged with one bulder his calculated
profit was paid to hum before work began The client then hept
all financial accounts of construction with the agreement that the
chent and contractor would share equally every dollar less than
the estimated cost for which the building was built Dollars over
the estimated cost would vield no profit to the contractor The
client saved a significant portion of the estumated cost, and the con-
tractor realized an equal amount 1n addstional profit.

Recall the case discussed in Chapter 3 in which a price discount
was offiered by a manutacturer for advance nonce of purc'hus?s
from local company-operated warehouses This offer resulkcd_ in
many customers providing such notice, thereby malkang it possible
to reduce warehouse inventories significantly

Pricing is an incentive to customers and clearly can affect their
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buying behavior. What is not always so clear is what aspect of that
behavior the supplier wants to control and how to do so. Research
can sometimes provide the answers. In several cases it has been
found that price promotjons do not increase either the amount of
product consumed or brand share, only the timing of purchases.
In some instances this produced an artificial cycling of demand on
productive facilities. This same effect on buying can be used to
advantage in smoothing seasonal demand for a product.

SUMMARY

Organizational planning should be directed toward identifying
the tasks required to accomplish organizational objectives, group-
ing them into jobs, and assigning them to individuals and groups.
Responsible personnel should be provided with relevant informa-
tion, appropriate measures of performance, and motivation to act
in the organization’s interests. A five-phase procedure can be used
to accomplish these objectives.

1. Decision-flow analysis. This identifies each type of decision
and action that is required to run an organization. It is best ac-
complished by preparing a flow diagram of decisions and actions
that shows their precedence relations.

2. Model construction. Here decision models that are ecither
available in the firm or are developed in the planning process or
are available in the literature, can be used to establish decision-
making procedures. If the models can be solved, the decisions can
be automated or turned over to a staff; if not, 2 manager-model
dialogue can be used to compare alternatives and hence search
for one that is acceptable. Where such “objective” models are not
available, the “subjective” models used by a manager can some-
times be made explicit and be used in either of the two ways men-
tioned. If this cannot be done, managerial judgment must be used.

3. Informational requirements. The uncontrolled variables in
decision models specify what information is required for the deci-
sions modeled. Where models are not available, judgment of what
information is relevant must be used. Provision for informal voice
communication should also be made.

4. Decisions and jobs. Decisions should be grouped into jobs
that minimize informational requirements. Each decision should be
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cussed 1n Chapter 5) and control systems, whose four aspects are
identified above.

MANAGEMENT-INFORMATION SYSTEMS

e ing p p of gers and g sc1-
entists with management-information systems is apparent. In fact
some see such systems as a panacea for every type of organizational
problem. Enthusiasm for such systems is understandable it in-
volves managers and system desigy ma p
with the most glamorous instrument of our time, the electronic

P without tt ing the ger’s job. Such enth

is understandable, but nevertheless some of the excesses to which
it has led are not.

Contrary to the impression produced by the growing literature,

latively few computerizes g £ systems are
actually in operation. Of those that are, many have not matched
expectations, and some have been outright farlures These near and
far misses could have been avoided if certam false (and usually
implicit) assumptions underlying the design of many such systems
had been avoided.

There seem to be five common and erroneous assumptions un-
derlying the design of most management-mformation systems.
Each of these is considered below.

Managers Critically Need More Relevant Information
Most management-information systems are designed on the
ption that a critical defici (1f not the most cntical) under
which managers operate is the lack of relevant wformation. 1 do
not deny that most managers lack a good deal of information that
they should have, but I do deny that this 15 the most important
informational deficiency from which they suffer It seems to me
that they suffer much more from an overabundance of irrelevant
information,

This is not a play on words. The consequences of changing the
emphasis of management-information systems from supplying rele-
vant information to eliminating irrelevant information is consid-
erable. If one is p pied with supplying relevant £ 100,
attention is almost exclusively given to the generation, storage,
retrieval, and processing of data, hence emphasis is placed on con-
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authors of the eight articles were asked to prepare “objective” ex-
aminations of 30 minutes duration plus answers. These were for
graduate students who were to be assigned the articles for reading
(The authors were not informed about the expenment.} Then
several experienced writers were asked to reduce each article to
two-thirds and one-third its original length only by eliminating
words. They also prepared a brief abstract of each article. Those
swho did the condensing did not see the examinations to be gnen to
the students.

A group of graduate students who had not previously read the
articles were then selected, Each one was given a random selection
of four articles each of which was in one of tts four versions 100,
67, or 33 percent, or abstract. Each version of each article was read
Dby two students All were given the same exammnations The aver-
age scores on the examinations were then compared

For the above average articles there was no significant difference
between average test scores for the 100, 67, 33 percent versions,
but there was 2 significant decrease in the average test scores of
those who had read only the abstract For the below average
articles there was no difference m average test scores among those
who had read the 100, 67, and 33 percent versions, but there was
a significant increase in the average test scores of those who read
the abstract.

The sample used was obviously too small for general conclusions,
but the results strongly indicate the extent to which even good
writing can be condensed wathout loss of information The obvious
conclusion about bad writing 1s that its optimal length 1s zero

1t seems clear, then, that condensation as well as filtration, per-
formed either mechameally or by hand, should be an essential part
of @ management-information system, and that such a system
should be capable of handling the unsolicited as well as solicited
information that @ manager receives

The Manager Needs the Information That He Wants

Most desig of g formation systems “deter-
mine” what information 15 needed by asking managers what m-
formation they would like to have. This is based on the assumption
that managers know what information they need ang that they
want jt
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For a manager to know what information he needs he must be
aware of each tipe of decision that he should make and he must
have an adequate model of each. These conditions are seldom
satisfied. Most managers have some conception of at least some of
the tipes of decision that they must make, but their conceptions of
them are likelv to be deficient in a very critical wav. It has long
been known in science that the less we understand a phenomenon.
the more variables we require to explain it. Hence the mapager
who does not fully understand the phenomenon that he controls
plavs it “safe” and wants as much information as he can get. The
designer, who understands the phenomenon involved less than the
manager does, tries to provide more than evervthing. The result
is an increase in the overload of irrelevant information fo which
management is subjected.

For example. in a case referred to in Chapter 2, market research-
ers in a mzjor oil company asked their marketing managers what
variables thev thought were relevant in estimating the sales vol-
ume of future service stations. Almost 70 variables vrere identifed.
The market researchers then added about half as many variables
and performed a lzrge multiple regression analvsis of £ sales of exist-
ing stations against these variables and found about 35 to be “sta-
‘a:ac—allv significant.” A forecasting equation was based on this
anal\*qs Later zn operatiom ecvarch team construcied a2 model
based on onlv ope varizble. p::"»eue’ lost Hme of the customer,
which predicted sales betier than the 35-variable regression equa-
ton. The “significance” of 33 of the 35-variables was eprmed
their effect on such perception.

The mozel is simple: one connot specify what lnformrm'on is
needed for decision maoking unil an explangiory model of the de-
cision process cnd the sysiem incoleed in it hos been concrmcrﬁd
nd fested. Information svsiems ere subsvstems of management
svstems. Thev cannot bs designed adequ..‘el} without taking de-

f=d

cision making and conzol info account.
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Tas2E 6.1 A Production-Sequencing Problem

Time Required on Machine
—_—

Product No. M, M,
1 7 18
2 3 13
3 12 9
4 14 5
5 20 8
6 4 16
7 2 20
8 9 15
9 19 1

10 [ 13

example, the following 15 about as “sumple” a problem 1 produc-
tion management as one can find There are 10 products to be
made, each requiring time on two machines, M, and M. Each
product must first go to M, and then to M: The problem 1s to find
the order in which to produce the 10 items that will require the
least possible time to complete all the products Simple enough
All the information required to solve the problem 1s given 1n Table
6.1,

Despite the fact that this problem is much less complicated than
most real production-management problems, and despite the fact
that all of the data required to solve it are provided, very few
managers can solve it. They cannot do 1t by trying the alternatives
because there are more than 314 million of them Yet the problem
can be solved in less than a minute if one knows how

Take the product with the lowest time entry in the table, No G.
Since the entry (1) appears in the right-hand column, place ths
product last in the sequence and cross out lme 9 1n the table Take
the product with the lowest remaining tme entry, No 7 Since the
entry (2) appears in the left-hand column, place this product first
in the sequence and cross out lne 7. Take the product with
the lowest remaining time entry, No. 2 Since the entry {3) appears
in the left-hand column, place No. 2 second from the left (after
No. 7) and cross out line 3. Continue comng in from the left for
left-hand column entries and from the right for right-hand column
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entries until all the products have been placed in order. In casc of
a tie, either may be selected.

The point of this example is that, if we know how to use required
information to solve a problem, we can either program it for a
computer or for a person whose time is less valuable than a mana-
ger’s. If we do not know how to solve the problem, there is no as-
surance that having the required information will help.

In most management problems there are too many possible
solutions 1o expect judgment or intuition to select the best one,
even if provided with perfect information. Furthermore, when
probabilities (uncertainties) are involved in a problem, the un-
guided mind has dificully in aggregating them in a valid way.
There are many “simple” problems involving probabilities in which
untutored intuition usually does very badly; for example, what
are the correct odds that at least 2 out of 25 people selected at ran-
dom will have their birthdays on the same day of the year? They
are better than cven.

The moral: it is necessary to determine how well managers can
use needed information. If they cannot use it well, they should be
provided either with decision rules or with feedback on their per-
formance so that they can identify and learn from their mistakes.
More on this point later.

More Communication Means Better Performance

One characteristic of most management-information systems
is that they provide managers with more current information
about what other managers and their units are doing. The under-
lying belief is that better interdepartmental communication en-
ables managers to coordinate their decisions more effectively and,
therefore, that it improves overall performance of the organiza-
tion. Not only is this not necessarily so, but it seldom is so. One
would hardly expect two competing companics to become more
cooperative if each was provided with more and better informa-
tion about the other. This analogy is not as far fetched as onc
might at first suppose. Departments and divisions of a corpora-
tion often compete with each other more intensely than they do
with other companies. Recall the department store example uscd
in the last chapter. Perfect communication between the purchas-
ing and merchandising managers in that situation could result in
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nothing being bought and nothing being sold Survival of the
store required that communication between them be restncted.

When organizational units have inappropriate measures of per-
formance that put them into conflict with each other, as 1s more
often the case than not, communication between them may hurt
overall performance, not help it. Organizational structure and per-
formance measures should be put right before opening the flood
gates and permitting free flow of information between parts of the
organization.
A Manager Does Not Have to Know How an Information
System Works, Only How to Use It

Most designers of management-information systems seek to
make their systems innocuous and unobstructive to managers, to
avoid frightening them. The designers try to provide managers
with very easy access to the system and to assure them that they
need know nothing more about it The designers usually succeed
in keeping managers from knowing any more about it This leaves
managers unable to evaluate the system as a whole It often makes
them afraid even to try to do so less they display their 1ignorance
publicly. In failing to eval their 2 formation sys-
tems, managers delegate much of therr control of the orgamization
to the system’s designers, who may have many vartues, but man-
agerial competence is seldom among them

Recall the case of the computenzed production-control system
that was discussed in the last chapter. That system cost the in-
volved company about $150,000 per month more than the hand-
operated system it had replaced, exclustve of the cost of the com-
puter. Management had been unable to find this out because it did
not understand the system well enough to ask relevant questions
of it. The relevant questions were obvious and simple

The moral: no management-information system should ever be

lled unless the gers it serves und d how 1t op

uellenough to evaluate its performance Managers must control
the computer, not be controlied by it

AN INTEGRATED MANAGEMENT SYSTEM
Avoid of the five deficiencies we have just considered re-
quires (@) designing an information system as a subsystem, as an
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integral part of a management system, and thus relating it closelv
to decision and control subsystems; (b) imbedding the informa-
tion system in a redesigned organmization, ome in which per-
formance objectives and goals of parts of the organization are
compatible with each other and overall objectives and goals; and
(¢} involving management in the design of each of these sub-
svstems and the organization itself.

Up to this point we have considered information, decisions, and
control separately. Now let us consider them in an integrated sys-
tem, one that constitutes an adaptwe management system, an'e
6.1 is a schematic diagram of such a svstem. In the ducmmon tha;
follows we will swork our way around this diagram. The numbers
heading the paragraphs below refer to the corresponding boxes in
the dmgram

1. In this system managers receive instructions from “above”
and informaton from pnumerous sources that we consider below.
The instructons that thev receive include specification of objec-
tives and goals that are to be pursued, and related measures of
performance. With these inputs management either (a} mzkes de-
cisions directly, when no models are available, and then issues in-
structions to the svstem managed, where thev are implemented;
or (b} enters into a dialogue V‘lth the appropriate decision models.
These models may either be in a computer or they may be hand-
operated by 2 managemeni-research group. We have already con-
sidered the nature of such a d.alome It consists of managers pro-
posing alternative solutions of a problem to 2 model. The model
performs a comparative evaluation of these proposals and feeds
the results back to the managers who mayv either select one or
continue the dialogue untl either satisfaction is reached or Hime
runs out. Eventuallv managers make a decision, issue instructions
to the system, and “notify” the model of the choice once it is made.

2. The decision models involved in such 2 svstem are of w0
types: those from which best solutions can be derived and those
that can be used onlv to compare alternatives. In the first case the
model generates a solution to the problem b itself, using informz-
tHon supphed to it by the information svstem and it issues instruc-
tions derived from the soluton drze—cﬂv to the svstem. It a2l
predicts the performance to be e:pcc’ced znd “sends” this to the
Memory.
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When a manager makes a choice based on a dralogue with the
model, he so notifies the model, which then predicts the outcome
in performance-measurement terms and sends this prediction to
the memory. When managers make a decision without the use of
a model, they predict the outcome and send this to the memory
The memory should receive a prediction of performance for every
decision that is made regardless of how it is made

3. The memory (which may or may not be computenzed) re-
tains the predictions of performance until it receives information
on actual performance from the data bank 1t then compares actual
and predicted performance and where these are found to diverge
significantly it reports this as a deciant A report of deviants 1s sent
to managers for those dccisions that they have made without the
use of models, and a similar report is sent to the management-
research group for decisions that were made by using models

4. The management research group consists of management
scientists who have the responsibility for developng decision
models, for programming their use, and for designing and pro-
gramming the memory and comparator This group attempts to
find the causes of deviations of predicted from actual performance
when models have been involved Since deviations can be caused
either by faulty information or by faulty models, this group must
find which fs the cause and correct it. If this group fails to find an
explanation for a deviation it withdraws the relevant model from
use until it or the informational input is 7 d, and so notifies
management. In these cases then resume d mak-
ng until the relevant models are once again usable In some cases
managers can provide the management-research group with an
explanation of the deviation.

Note that the decision and control loop just described 15 adap-
tice; it learns from its own mistakes and 1s self-correcting.

The management-research group also has responsibility for set-
ting up a symptom identifier, which we discuss below

In analyzing il deci and developing models for
them the management-research group determines what mforma-
tion is required for decision making and so notifies the manage-
ment-information-system group

The 2 information-system group has resp
ity for designing and operating the management-information sys-

)
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tem. It receives information from all parts of the svstem, solicited
and unsolicited, including information originally received by other
parts of the system, solicited or not. The management-information
svstem group processes such information (including filration and
condensation ), and provides output where it is needed. The system
that this group operates includes a data bank.

6. The data bank is either a computerized or hand-operated
svstem that collects, processes, stores, retrieves, and disseminates
information on a regular basis or on special request (inquirv) from
any part of the svstem.

Note that managers, management researchers, and information
svstem specizalists all can obtain information directly from the
data bank and the svstemn being managed. Thev also receive infor-
mation from outside sources (8).

7. Up to this point we have onlv considered how problems that
have been identified are solved, but not how problems are identi-
fied. A complete decision cycle consists of three stages:

a. Identification of svmptoms.

b. Diagnosis.

¢. Prescripton.

Prescripton. of course, is decision making—the transformation of
information into insttucHon—which we have considered in deteil.
Diagnosis is what is involved in developing explanatory decision
models. This is a principal activity of the management-research
group. But svmptom and problem identification bave not vet been
discussed.

A svmptom is a deviation of a svstem’s behavior from what is
considered to be “normal.” For example, a fever is an abnormally
high temperature. Blood pressure mayv be above or below the nor-
mal renge. Similzrlv, when inventories become larger than normal,
it is a2 sign of <0:neth_fzc wrong. Costs lower than usual are also
svmnptoms, but not neces <ar1v of something wrong. However, they
do mdlcate z change in the system that requires attention.

A complete technology is available for defining “normality” of
e system’s bcha\ior and for detecting deviations from it. The tech-
nology is that of siafistical quality control. It is normallv applied
to performance c-_-aracterx stcs of producton cub*\‘stems bu‘ it
need not be so resiricted. Bx statistical anzlysis of past perd
mznce of z svstem it is 1}0}:1075 to define 2 renge of “normal’ bE-
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havior. Behavior outside this range is very unlikely to accur unless
the system has changed in some fundamental way. Hence such be-
havior is taken as 2 symptom of something wrong, The probability
that something is wrong when a symptom occurs can be set at any
level that is desired.

By applying statistical techniques to a wide variety of perfor-
mance measures of a system we can detect when something has
probably gone wrong, and direct diagnostic attention to it Once

e p identification p dure has been developed (e.g.,
one that uses a statistical control chart), its use can be computer-
ized. On receipt of information about actual performance from the
data bank the computer can carry out the necessary analyses and
report any deviation from normal behavior.

Symp are ob d not only by comparing current beh
of the system with its past behavior but also by comparing its cur-
rent behavior with that of similar systems, for example, with that
of competitors A company that is not growing as fast as are most
of 1ts competitors has something wrong with it. Such comparisons

can also be prog; d for the p
It is possible to go even further in symptom identification by
dealing with presymp Apr 3 is a pred of a future

symptom For example, when a person says that he feels as though
he were going to be ill, he has observed a presymptom These are
not mysterious p itions but explainable ph Normal
behavior is not fixed but fluctuates within a range, a range that
defines it. These fluctuations are usually random in character.
It is a presymptom for normal behavior to become d

For example, we may observe a series of cost figures (obtained
over consecutive weeks), all of which are within the range of nor-
mality but each of which is above average, or they may show a
trend within that range. In these cases nonrandom behavior has
been observed, behavior that indicates a possible change in the
system or its environment. Such a change should receive attention

Tests for d are well developed and can be con-
ducted by a computer.

Consider the case of a company whose raw material 15 bought
on the commodity exchange and hence 15 subject to daily price
fluctuations. The company was naturally snterested in determining
when these prices had gone out of control in either direction.
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Analysis of past data on prices of the commodity indicated that in
most periods preceding a deviation of price from normal, non-
random price fluctuations had occurred. Using this information it
was possible to predict when prices would go out of control and in
which direction, seven weeks earlier than had previously been
possible. This enabled the company to adjust its buying of the
commodity.

Note that such symptom- and presymptom-identification sys-
tems as have been described can be programmed to report only
unusual behavior; that is, to provide only “exception reports.”
Hence irrelevant information can be kept to a minimum.

The management system I have described applies to any level
of management. The linkage between levels is apparent. Each
level receives instructions from above and supplies those above
with information. Lower levels of management are included in
the system controlled at each level. Even top management may
receive instructions from external sources, the stockholders or the
government. Hence a total corporate design may consist of a
hierarchy of interlocking management systems of the type de-
scribed. (A generalized form of such a hierarchy is discussed by
Beer, 19686.)

SUMMARY

Control is the evaluation of decisions after they have been im-
plemented. It involves predicting the outcome of a decision, com-
paring it with the actual outcome, and taking corrective action
where the match is poor. Control systems should be attached to
every decision-making system. But each decision-making system
requires an information system to provide the necessary inputs.
These three systems—decision, control, and information—com-
bine to make a management system.

In designing a management-information system there are five
assumptions (one or more of which are often made implicitly)
that should be avoided unless they are critically examined and
found valid. These are the following:

1. Managers critically need more relevant information. (They
usually have a greater need for a reduction of irrelevant informa-
tion. )
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2. Managers need the information that they want. (This is true
only if they have good models of their decisions. If they do, they
need not make the decisions at all. Others or computers can do so.)

3. If a manager is given the information he needs, his decision
making will improve. (This is true in general only for very stmple
decisions, but not for the more numerons complex ones.)

4. More ication among gers leads to better per-
formance. ( Thus 1s true only 1n organizations whose unit objectives
are nonconflicting and compatible with those of the organization
as a whole )

5. A manager does not have to know how his information sys-
tem works, only how to use 1t. (If he does not, he will be controlled
by it—not in control of it.}

Avoidance of these five ptions requires imbedding an in-
formation system m a management system, in whose design man-
agement 15 involved, and taking steps to ensure the compatbility
of unit objectives with those of the organization as a whole. A man-

agement system should mvolve g cientists
and information-system specialists in close and continuous collabo-
ration, all exploitng the lities of D where possible

Such a system should be capable of identifymg problems when
they anse as well as solving already recogmized ones, and of learn-
ing from its own mistakes

We turn now to a brief and final discussion of some orgamza-
tional aspects of the planming process itself.



Chapter 7
ORGANIZING THE PLANNING EFFORT

INTRODUCTION

The conception of corporate planning that has been developed
in this book clearly involves managers, management scientists, and
information-system specialists in a continuing collaborative effort.
The success of the effort depends more on the relationship between
them than on anything clse.

It will be recalled that in adaptive planning the process of plan-
ning is considered to be morc important than its product. Manage-
ment has more to gain by participating in this process than in
consuming a plan that has been produced by others. Therefore
involvement of managers in the planning process is essential for
effective planning,

In this concluding chapter we first cxamine several important
implications of this concept of planning. We do so by considering
three questions:

1. Where should plamning be located in the organizational
structure?

2. How much time should managers spend in planning?

3. How should managers not involved in planning, and others
significantly affected by plans, be kept informed of progress in
planning?

The second problem considered in this chapter is primarily rele-
vant to large organizations, particularly those involved in diverse
activities at many different locations. Comprehensive planning in
such organizations requires coordination of planning in many
locations at different levels. How can such coordination best be
obtained?

Finally we consider the characteristics one would like to have
in a planning group collectively and in its members individually.

128
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MANAGEMENT INVOLVEMENT IN PLANNING

Most managers do some planning but usually on their own and

not in a systematic or comprehensive way In order to plan sys-

lly and comprehensively the planning process must itself

be organized and efficiently managed and carried out It has

seemed natural, therefore, to many executives who recognize the

need for an organized planning effort to create corporate and/or
divisional, or departmental planmng units,

If a unit of this type is given complete responsibility for prepar-
ing a plan and for sul g it for approval b gers, then in
most cases planning has been given the kiss of death. The prob-
ability of success of a planning cffort decreases as the orgamza-
tional of the planning activity Such
ensures the 1 of line gers and often of exccu-
tives as well Personnel who are considered to be unsusted for more
“productive” activity are usnally assigned to such units They often
become 1solation chambers for researchers as well as for ex-man-
agers and staff personnel, within which they can be assured of ne
ar little relevant contact with the reality beng planned for. Such
umts often have a role like that of witch doctors in primitive tribes,
they officiate over rituals that have little effect on people once the
ritual has been completed, and no effect on the objective situation

These comments are not meant to imply that there should not
be a planming staff, only that 1t should not have the sole respon-
sibility for planning It should have responsibility for participating
in and supporting the planning activitics of managers. On the other
hand, these comments do imply that a planming activity should
not be launched by creatimg a formal planning function and turn-
ing the job over to it.

In my opinion the General Electnc Company's use of planning
task forces is about as successful a way of launching a planning
cffort as I have scen or been involved in. (In general this company
has not been as successful in keeping the efforts, once launched,
afloat.)} I have participated in two such efforts. The first was m
the Lamp Duvision in 1953-19534, an actwity to which I have al-
ready referred. This task force was chaired by a member of the
admunistrative staff of the vice president and general manager of
the division. It is not a mere coincidence that the task force’s chair-
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man was IFred J. Borch, now chairman and chief exceutive officer
of the company. The other members were the home office man-
ager in charge of sales districts, the home office manager in charge
of lamp assembly, the home office manager of the division’s dis-
tribution network, the manager of the division’s chemical plant,
the manager of one of its glass plants, the manager of its manu-
facturing development program, the chiel patent counsel, and the
head of the division’s auditing stafl. This group of managers was
supplemented by three professional operations-rescarch workers.

The chairman and the auditor, together with the technical staff,
began to work full time on the problem. They met with the other
members of the task force on a two-day-per-week schedule. This
soon increased to three days per week and in the final stages of the
project (which lasted about 15 months) to cight days per week.

The second planning task force on which I served was in the
Appliance Division in the late 1950s. This task {force involved five
managers and two operations rescarchers, but this group worked
for about 18 months. This task force was chaired by one of the
members of the earlier Lamp Division task force.

In both of these planning cfforts large amounts of the time of
the best managers in the divisions were committed to the activitics.

Maintenance and control of these plans, once accepted, were
turned over to management-rescarch groups. Bul managers were
not as involved in this process as they should have been. The need
for continuous planning was not appreciated. Comprechensive and
detailed planning was thought of as something that is done only
on occasion.

It would have been desirable in these cases if smaller groups of
managers and researchers, rotated periodically in such a way as
to have an “cxperienced core” at all times, had been established
to update and extend the plan on a continuing basis.

There is no doubt that the time spent by the managers in these
cfforts contributed significantly to the development of their man-
agerial skills.

Since these task-force experiences 1 have been involved in a
number of planning cflorts, cach organized differently, but all in-
volving large commitments of management time supplemented by
that of researchers. The most suceessiul single arrangement in
which 1 have been involved grew out of organizational changes
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produced by an operations-research study. In this study of a major
functional activity of a corporation it was concluded that the func-
tion should be headed by two vice presidents, a semior vice presi-
dent responsible for strategy and long-range planning, and & junior
vice president responsible for tactics and short-range planning
A single rescarch staff was sct up to serve both. Other managers
reporting to lhc two vice presidents were invoh ed in both tactical

and strategic pl g. In this case p g was never directed
toward producmg a plan, phnmng \\ as, :md continues to be, an
process. M ing and rescarch are com-

pletely welded togclhcr and no clTort 1s made to distingmish be-
tween them Ths 15 a consequence of the conception of planning
as a continuing responsibility of alt managers and not as a some-
time activity, usunlly 'xssocnted with cnses

The organi of pl therefore consists of
finding \m)s to make 1t an mtcgra] p1rt of management and
management-research processes, not how to set up a separate plan-
ning umit Once this has been appreciated, productive planming can
be mitiated.

Ideally the group resp for t g ( plus re-
scarchers) should report directly to the cxccutive who has final
authority over the planming process. He should serve as head of
the group, evenaf it 1s necessary for lum to delegate daily direction
of it to another In my opinion, the planming group, however com-
posed, should not report to a manager who in turn reports to the
responsible executive. For example, 1t 1s quite common to have a
planning umit report to a financial executiy e who is not the ultimate
decision maker on planming even though he may be 2 member of
the management committee that accepts or rejects plans Such a
practice tends to give planning a financial bias People from finance
should be v olved in corporate planning, but they should have no
more control over 1t than has any other functional group.

B

PLANNING STAFF

Planning cannot and should not be done exclusively by man-
agers, they require technical support. However, as I have indi-
cated, I do not believe that the staff should be identified and
organized into a corporate planning department. There 15 no pro-
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fession of corporate planners. The skills required for support of
effective planning must be drawn from a variety of professions
such as operations research, information—system sciences, econom-
ics, statistics, behavioral sciences, and other management-related
fields. Those professions used in planning are better drawn from
management service groups in the organization and are better
organized as a task force. This has several advantages. Such per-
sons have no vested interest in, and hence will not be defensive of,
previous planning efforts. Therefore they will usually have a
fresher approach to planning than those labeled as planners. Sec-
ond, they disseminate a concern with planning back in the units
from which they come and hence encourage and accelerate the
development in these units of efforts that support planning,

If qualified staff for planning is not available within the com-
pany, such support can be obtained from “outside” sources. Con-
sulting firms or academic research groups can provide personnel
who can work with managers in the planning process. (This is
what the General Electric Company did in the two task forces
described above.) But two cautions are necessary here. First, plan-
ning itself should not be contracted out. Remember that successful
planning cannot be done to or for an organization; it can only be
done by the organization itself. Second, the outside staff should
be given responsibility for on-the-job training of company
personnel in planning staff work. Without such trained personnel
within the company, the outside experts will leave a vacuum be-
hind them, an inability to maintain a plan and sustain the planning
process.

If there is a specially designated planning department, it should,
in my opinion, report to a manager in charge of what might be
called “management services.” Operations research, information
systems, and related groups should also report to him. With this
arrangement personnel can at least be circulated among the units
containing relevant types of expert.

The director of management services and the senior staff per-
sonnel engaged in planning should have a deep and broad under-
standing of management’s problems. In order to acquire such un-
derstanding they should participate in management’s discussions
of its problems whether or not they are working on them. They
should be as integral a part of the executive function as managers
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are. Unless planning-staff members are taken into management's
councils they cannot perceive the needs, desires, and constraints
under which management operates and hence cannot be Tespon-
sive to them.

In one organization with which I am familiar top management
conducts regularly scheduled bricfing sessions for its entire plan.
ning, rescarch, and systems staff in order to heep them up to date
and involved. This procedure workswell but should be supple-
mentary to, not a substitute for, direct involsement of semor plan-
ning p 1in manag s deci king sesstons

INVOLVEMENT OF OTHERS IN PLANNING

The managers not durectly involved in planming, and other per-
sonnel (e g, staff) significantly affected by 1t should be kept in-
formed about what 15 going on They should be exposed to the
philosophy, strategy, and methedology of planning, as well as to
the underlying assumptions and data-collectson and analytieal pro-
cedures. If this is done, when results are obtanied they will not
come as a surprise and hence can be implemented wath less fuss
than would othenwise be the case

In planming for General Electric’s Lamp Dnvision the nature
and purpose of planmng were made known to hev personnel
Members of the planning group met separately with most man-
agers in the division to explain the work and to solicit suggestions
As many as possible were involved 1n the planning process where
their particular expenence and expertise were relevant The co-
operation proved to be invaluable duning the planmng process.
Fears of a “shakeup” were allayed, and this allowed the division to
continue to operate at a high level of efficiency As a result the
plan that was produced recen ed the almost unanimous support of
management and staff

MULTILEVEL AND MULTIUNIT PLANNING

In an organi: that of at iple levels wath p
units at the same or different levels—that is, where the pyramid is
high and broad—planning usually has to be carried out simul-
tancously at most, if not all, levels. The need for coordination of




134 ORCANIZING THE PLANNING EFFORT

planning at different levels is too obvious {o require discussion.
But what is not so obvious is that a corporate plan should not be
an adjusted aggregation of plans prepared by divisions, depart-
ments, or other parts of the organization. Plans prepared by sub-
units for aggregation at the top tend to be propaganda for a Jarger
share of corporate resources. To be sure, eflective corporate plan-
ning requires planning in every part of the organization, but it
should be coordinated methodologically and conceptually from
the top.

It is not easy to obtain the required coordination of planning cf-
forts at multiple Jevels and in multiple units. In my opinion such
coordination can best be obtained by a system of planning review
hoards.

PLANNING REVIEW BOARDS

Consider a typical three-level multiunit planning organization
such as is shown in Figure 7.1. For the moment let us concentrate
on the divisional (middle) level. Planners at this level have signif-
icant inputs to make to departmental planning and require inputs
from corporate planning if they are to function effectively. They
also have inputs to make at the corporate level and inputs to re-
ceive from the departmental level. Planning at any intermediate

Corparate

Division Division Division

\J‘

Department Department Department

Ficune 7.1 Three-leve] organization of planning units.
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CONCLUSION 137

of the work of the planners. Its members should press for explicit
formulation of assumptions; challenge the accuracy, reliability,
and meanng of data, the uses to which they are put, and also
question the validity of models and the solutions derived from
them. They should also try to ensure the comprehensiveness of the
planning effort and sec to it that account is taken of all significant
interactions between parts of the plan.

The board should also play a constructive role. It should be re-
sponsible for formulating stylistic objectives and constraints and
for constructing appropniate measures of performance. It should
suggest alternative courses of action, programs, and policies that
should be explored by planners

When plans have been accepted, the board should oversce their
impl ation and ly review their perfa Its
members should suggest revisions m the content of the plan or in
implementation procedures where appropnate

Executis es and managers on planming review boards are usually
quite aware of deficiencies 1n their knowledge and understanding
of aspects of the buswness and its cnvironment In such cases L have
found 1t uscful to arrange seminars and discussion sessions to which
one or more mside or outside cxperts are mvited Topics for some
recent sessions of this type include (a) the urban race problem,
(b) mternational conflict, (¢) the moncy market, (d) changing
trends 1n labor-management relations, and (e) the problem of
corporate size. In such sesstons a problem area can be thoroughly
probed by managers and experts They often lead to specific re-
searches in support of the planmng effort.

CONCLUSION

1 conclude on the same note with which ¥ began The value of
planning to managers lies more in their participation in the process
than i thewr consumption of its product Such participaton stimu-
lates the develop of a deeper und ding of the
and 1ts environment, and it forces the systematic formulation and
evabuation of ateraines that would not otherwise be considered.
It unleashes large amounts of ereativity that 1 so often suppressed
by routine and the need to respond to crises
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138 ORGANIZING TIHE PLANNING EFFORT

More than 2000 years ago Sun Tzu (400-320 B.C.) perceived
the value of planning, and it has not changed since:

With many calculations, one can win;
with few one cannot. How much less chance of

victory has onc who makes nonc at alll
The Art of War, i



APPENDIX: MODELS

An Example of Model Construction

The following 15 a very elementary example of model construction
that 1s intended to give thase unfamshar with the process some feeling
for it. The situatron with which 1t deals is that of an operator of a news-
stand, about as simple a bustess as one can magme To simphfy 1t
even further we deal with a small-town operator who sells only one
newspaper, which has only one edition each day.

The operator buys a certain number n of newspapers from the pub-
bsher He pays an amount @ for each paper He sells papers for an
amount b that is greater then a (ie, b > a). Therefore his profit per
paper sold 1s (b — a).

When he returns an unsold paper to the publisher, he receives an
amount ¢ that is less than @ (ie, a > c) Therefore Ius loss per paper
returned 15 (a ~ ¢).

Let d represent the number of papers he could sell on any day if he
had an unlimited supply. Then he may sell less than d if the number
he buys (n) 1s less than d (i e, if n < d). If he buys more than d, he
will sell d papers and return (n — d).

The demand d varies from day to day. Let p(d) represent the
probabikty that demand will be equal to d on any one day. Then,
since d cannot be less than zero nor more than mfinity, the sum of p(d)
for values of d from zero to infimty must be equal to 10. Hence

Zd; p(d) =10,
PIPET

is the sum of the probabilities of d over the range from zero to infinity.
The problem of the operator 15 to determne an amount of papers

(n*) to order each day so that his average daily profit P is maxiruzed.
Summarizing the situation:

where

139
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but I use graphics to 2!
ables

The questions to which the model was addressed were the following:

P the relevant hips between vari-

1. How much should the company spend anually on Research and
Development (R&D)P

2. How should it divide this amount between expenditures on of-
fensive and defensive research?

“Offensive research” was defined as that directed toward producing
new sources of income for the company, “defensive research,” as that
directed toward protecting existng sources of mcome through product
and process improvements,

Selected
market share
goat

Sales admimistrative
&general expenses

Total R&D
expenditures

Combine to make up total

Offensive Defensive
research research
expenditures expenditures
tncreases Decreases
New product
sales
tncrease Production
Requires Costs
increase of

Captal
expenditures

Ficone A1 Conceptual model of effects of expenditures on R & D.
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The offensive-defensive classification of research projects suggested
a conceptual model that, when modified by analysis of the system and
performance records, appeared as shown in Figure A.1.

In turn this model suggested a measure of performance that, when
tempered by company practices and dala availability, came out as

return on gross value of plant == (sales revenue

— production cosls — sales, administrative, and gencral expenses

— R&D cost) /gross value of plant,
By recombining the components of this measure in various ways a wide
variely of performance measures could be obtained. Hence resulls using
different measures could be compared before management sclected the
one that it wished to use.

The reason for grouping sales, administrative, and general expenses
in the measure of performance lies in a data-availability problem that
is discussed below.

The mathemalical model that was extracled from the conceptual
model was based on four relationships between the varjables shown in
the conceptual model, relationships that were first hypothesized and
then confirmed by use of available data. For our purposes here it is suf-
ficient to indicate the general nature of these relationships and how
they were used.

1. An estimate of next year’s sales of old products was prepared.
Then a trial value of dollars to be allocated to offensive research next
year was selected. This trial value was then used in the type of relation-
ship shown graphically in Figurc A.2.

Sales in any one year, of course, depend on oflensive research done
in a number of preceding years. A set of numerical weights were found
for oflensive-rescarch expenditures in preceding years (decreasing as
they went back) so as to minimize the errors of the estimates of new
sales.

Using the trial value of offensive research for next year and adding
the weighled cumulative offensive-research expenditures up to this
year, one obtains a weighted cumulative offensive-research expenditure
for next year. When this is used in the relationship shown in Figure
A.2, an estimate of next year’s “new” sales is obtained. This is added to
the estimate of next year’s “old” sales to obtain an estimate of next
year’s tolal sales.

2. A trial value of dollars to be allocated to defensive rescarch next
year is then selected and converled into a weighted cumulative defen-
sive-research expenditure in a manner similar to that used {or offensive
rescarch. The resulting figure, together with the estimate of next year’s
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Total new sales/year

—t $
Weighted cumulative otfensive research

FIGURE A2 Total “new” sales per year as a function of weighted cumuta-
tive offense research expenditures

total sales obtamed 1n step 1, are used n the relationship shown m
Figure A 3 to obtain 2n estmate of next year’s production costs

3 The estimate of total sales for next year 1s then used to obtain an
estimate of the gross value of plant required for next year with the
help of the type of relationship shown in Figure A 4 Since the current
value of the plant 1s known, 1t can be subtracted from the estimated

3 Weighted
cumulative
defensive
research
tevels

1
2 ——
|
g
= 3
[}
1
|
¥ s

Production cost/year

ricure A3 Estunation of next year’s production costs for an estiate of
next year’s total sales.



APPENDIX: MODELS 145

share objective for next year, one can obtain an estimate of SAG ex-
penses for next year.

5 Estimates of each component of the measure of performance are
now available and hence it can be computed.

6. By varying (a) the tnial values of offensive research expenditures
for next year, (b) the trial values of defensive research expenditures
for next year, and (¢) the market share objective, one can obtain a set
of values of the estimated return on gross plant for each. This can of
course be done by a computer From the return function that i ob-
tained in this way the comb: of the three bl
that yields the greatest expected return can be selected
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What follows is not a comprehensive bibliography on corporate
planning. A good recent approximation to this can be found in
Steiner (1969). The books and articles listed are either referred
to in the text or are ones that have contributed to or stimulated my
thinking on the subject. The notes on the entries are intended to
help the reader decide where to go from here.

Ackoff, R. L., Scientific Method: Optimizing Applied Research Deci-
sions, Wiley, New York, 1962.
A detailed exposition of optimizing methodology as it applies to
the solution of individual problems.

, “Towards an Idealized University” Management Science, 15
(1968), B121-B131.

The design of a university from which the discussion of learning
cells (in Chapter 3) is taken. It covers other pedagogical techniques
and other-than-pedagogical functions of a university.

, “Beering and Branching through Corporate Planning,” to ap-
pear in Proceedings of the Fifth International Conference on Op-
erational Research, Venice, 1969.

A discussion of Beer (1969).

, and P. Rivett, A Manager's Guide to Operations Research,
Wiley, New York, 1963.

A brief nontechnical introduction to the subject, written for man-
agers and students of management.

Ansoff, H. 1., “A Quasi-Analytic Method for Long-Range Planning,”
in C. W. Churchman and M. Verhulst (Eds.), Management
Sciences: Models and Techniques, Vol. 2, Pergamon, New York,
1960, pp. 229-251.

A compromise befwen what is called the “operations research”
and “heuristic” approaches to planning. It is process, rather than
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goal, oriented, uses qualitative judgments as well as quantifica-
tion, maintains continuous feedback between analysts and prob-
lem formul tests several oby imul ly, diides
strategic problems into internal and external, and produces a
family of solutions from which one is selected by a werghting
dure. The procedure is hodical without bewng mathe-
matically rigorous. The similanty of this ’ d
will be apparent

PP to adap &

, Corporate Strategy An Analytical Approach to Business Policy
for Growth and Expansion, McGraw-Hill, New York, 1965

A basic work on strategic planming It presents no technical ob-
stacles for managers to hurdle This 1s an extended treatment of
the material presented m the preceding article

, and R C. Brandenburg, “A Program of Research in Busmess
Planning,” Management Science, 13 (1967), B219-B239

I quote from the authors’ abstract “ we have constructed a
comprehensie program for research on planning Some parts of
the program are being acticely pursued, some are still in need
of attention It 1s our hope that this paper will help giee the
business planner a sense of unique sdentity, and that 1t will provide
hun with a rescarch program which he can pursue in strengthening
this identity ™ I think they succeed The article 1s nontechnical and
has a very uscful set of references on planning research

, and , “A Language for Organzational Design,” to ap-
pear in Procecdings of the OECD Working Symposium on Long-
Range Forecasting and Planming (1968), Office of Economic
Coaperation and Development, Pans
A discussion of basic concepts and categories that are uscful m
the analysis and design of organizational structures

Beer, Stafford, Deciston and Control, Wiley, New York, 1966
The most comprehensive and penetrating analysis of what opera-
tions rescarch and cybernetics are all about, and what they hate
to offer management. The book 1s philosophically, sather than
technically, onented and 1s beautsfully wniten

, Management Science. The Business Use of Operations Re-
search, Aldus, London, 1967,

An abbreviated and populanzed cersion of the preceding refer-
ence. I suggest tryng the longer version first

, “The Aborting Corporate Plan,” to appear m Proccedings of
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the OECD Working Symposium on Long-Range Forecasting and
Planning (1968), Office of Economic Cooperation and Develop-
ment, Paris.

A fresh and very provocative design of an adaptive organization
with a matching concept of planning for it. Computers play a
central role in this design.

, “Planning as a Process of Adaptation,” to appear in Proceed-
ings of the Fifth International Conference on Operational Re-
search, Venice, 1969.

A shorter version of the preceding with amplification of some
points.

Bolan, R. S., “Emerging Views of Planning, AIP (American Institute

of Planners) Journal, July 1967, 233-245.

Although this article deals with city planning, it provides one of
the best critical reviews of alternative styles of planning that 1
have seen. Its applicability to corporate planning is apparent, The
article also points to “possible directions for a broader, more de-
tailed conceptual framework for the planning process.”

Branch, M. C., Planning: Aspects and Applications, Wiley, New York,

1966.

The only attempt of which I am aware to identify and deal with
principles applicable to project, city, corporate, and military plan-
ning. After an opening discussion of the very general characteris-
tics of planning that are common to its different forms, there fol-
lows an analysis of it in each of its forms.

Churchman, C. W., Prediction and Optimal Decision, Prentice-Hall,

Englewood Cliffs, N.J., 1961.

In my opinion the best available exposition and analysis of the
limits of current optimizing methodology. It formulates more ques-
tions than it answers, but these questions are more instructive than
most people’s answers. Managers should be particularly interested
in Chapter 3, “Profits and Values,” but they should try more than
this. Even though nontechnical, it is a hard book to read, but it
is more than worth the effort to do so.

, “The Case against Planning,” Management Decision, 2 (1968),
74-77.

An exciting challenge directed at five axioms of modern manage-
ment philosophy. The axioms are turned upside down and de-
fended in this position. A sample: “The so-called goals (profit,
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pleasure, and learning) are really the means, the means whereby
people can contribute to Life’s plans It is contnbution which is
the goal, because contribution is the full expression of each one’s
indwiduality We create problems and attempt to solve them in
order to contribute.”

, Challenge to Reason, McGraw-Hill, New York, 1968

More upsetting essays that help us appraise ourselves honestly The
16 essays are in 3 parts: I—Science and Management, I—the
Maximum Loop, and III—The Ethics of Whole Systems

Cooper, W. W, H [. Leaitt, and M. W. Shelly, Il (Eds.), New Per-

2 1n Org R h, Wiley, New York, 1964.
A collection of papers that provides a very good view of the past
and present of org: ! rescarch. The bibliography contains
617 items,

Cummings, L. L., and W. E. Scott (Eds.), Readings sn Organtzational
Behavior and Human Performance, Richard D Irwin, Homewood,
111, 1969.
A very well organized set of readings that is bound to contain much
of interest and use to almost anyone concerned with organizations.

Dale, Ernest, Longe-Range Planning, Bntish Institute of Management,
London, 1967.
A brief treatment of planning that contrasts in many ways with
the treatment here. The descriptions of what a number of major

actually do in planning are p ly useful

P
Drucker, P. F., “Long-Range Planning Challenge to Management
Science,” Management Science, 5 (1959), 238-249.
In his usual thoughtful way Drucker defines “long-range planning,”
discusses why 1t is needed, what 1s needed to do ut, and why it 1s
an opportunity for, and challenge to, management science

Emery, F. E,, “The D of the Workplace,” Manpower
and Applied Psychology, 1 (1967), 118-129
A history of the development of Tavistock Institute’s approach to
the organization of work Appli in England, India, Norway,
Ireland, and Holland are teviewed The trals and tribulations of a
stdl ecoloing concept and theory are discussed with o disarming
and instructwwe frankness

, “The Next Thirty Years: Concepts, Methods, and Anticipa-

tions,” Human Relations, 20 {1967), 199-236
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(f) increased mobiity of the individual, and (g) ntegration of
education into corporate life.
Frend, }. K, and W. N. Jessop, Local Goternment and Strategic
Choice, Tavistock, London, 1969
Although this book deals with city planning, 1t develops a concept
of adaptwe planning that is widely applicable The procedures are
ffectively sll: 1 by applh to the city of Cotentry, En.

¢
gland

Glover, W. 8., and R L Ackoff, “Five-Year Planning for an Integrated
Op " in P dings of the Conft on Case Studies i
Operations Research, Case Insttute of Technology, Cleseland,
1956, pp. 35-47.
A nontechnical account of the preparation of a five-year plan for
General Electnc’s Lamp Division.

Hekiman, ] S, and H. Mentzberg, “The Planmng Dilemma,” Manage-
ment Revicw, 57 (1968), 4-17
A good discussion of why many planners fail to serve the needs of
management, and what can be done about 1t

Hetrick, ] C., A Formal Model for Long-Range Planning, in John

Blood, Je {Ed.), Management Scicnce wn Planning and Control,
Technical Assoctation of the Pulp and Paper Industry, New York,
1969, pp 1-38.
A plan for planning that makes use of five different types of mathe
matical models They cocer (a) definttion of corporate objecties
and of the nature of the corporation, (b) relationship of the
corporation to the economy, (c) consistency of (a) and (b), (d)
definttion of opportunities, and {e) eraluation of opportunities
The presentation is not technical

Hirschman, A, D, and C. E Lindblom, “Economic Development,
Research and Development, Policy Making Some Convergent
Views,” m F, E. Emery (Ed), Systems Thinking, Pengum,
Harmondsworth, England, 1969, pp 351-371
A strong arg for satisfi (called “ds d
ism” and “mutual adyustment”) sprinkled with a dash of adap-
tivizing, ond sgoinst optimizing (called “synoptic decision mak-
ing"). A longer and later version can be found tn Lindblom
(1965).

Ireson, W. G, “Preparation for Business m Engmeenng Schools,”
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These two articles provide a good sntroduction o this popular
technique.

Orden, Alex, Unified Representation of Managenal Systems, Report
6843, Department of Economics and Graduate School of Business,
University of Chicago, November 1968.

Presents a useful technique for rey ing hically and tabu-

grap
larly the several dimensions of managenal activity

Schlest J. R, O I S and Planning, RAND,
P-3316, February 25, 1966.
Consid of the infl that I structure (pr-

marily military) has on planning, and a search for that structure
most conducive to successful planning Sec 1 particular his dis-
cussion of “Cook’s-Tour Planmng” and “Lewis-and-Clark Plan-
ning.” The first is charactenstic of satisficers The second is used
more by optimizers and adaptivizers

Senguptz, S. S., and R. L Ackol, “Systems Theory from an OR Pomt
of View,” IEEE Transactions on Systems Science and Cybernetics,
8§5C-1 (1965}, 8-13.

A brief technical presentation of the theory of organizational strue-
ture discussed n Chapter 5.

Steiner, G. A., Top Manag, Planning, llan, New York, 1969
The most comprehensive treatment of planning of which I am
aware, It deals wih both concepts and techmgues Particular at-
tention is given to quantitatiwe methods and the use of the be-
haioral sciences It ludes with an ext bibliography of
about 700 ttems.

Trist, E. L, “The Challenge of the Next Thrty Years A Social Psycho-
logical Viewpoint,” a talk dehvered at the Annual Meeting and
Conference of the Town Planning Institute of Canada, June 26-28,
1968.

A penctrating look at the social conditions that are likely to de-
velop over the next few decades. It provides a uscful backdrop
against which corporate planning can be carried on

. G. W, Higgin, H. Murray, and A. B Pollack, Organizational
Choice, Tavistock, London, 1963
A classic hnical study of capabilities of groups at the coal
face under changing technologies. Part 1 provides a good exposi-
tion of the sociotechnical approach.
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Vickers, Sir Geoffrey, The Undirected Society, Basic Books, New York,

[

, The Art of Judgment, Basic Books, New Tork, 1965,

, Toward a Sociology of Management, Basic Books, Wew York,
1897.
, Value Systems and Social Process, Basic Books, New York,
1593,
Vickers is one of the most projound contemporary philosophers of
management { public and private). He has very deep insight into
what is happening to our society and the organizations in it. He
makes liberal we of important new ideas produced by contem-
porary technology and the behavioral sciences.

Vogel, E. H., “Creative Marketing and Management Science,” Manage-
ment Decition, 3 (198%), 21-25.
A creative manager’s look at hiz use of the management scignces
in marketing a coniumer product. His observations on how 1o use
theie scignces effectively are applicable 10 any function and any
Find of busingss, public or private.

Vaid, C., D. F. Clark, and B. L. Ackof, “Allocation of Sales Effort in
the Lamip Division of the General Electric Comparny,” Operations
Recearch, 4 (1955, 629-847.

4 study referred to in Chapter 4.

Weinberg, R. S., “Multiple Factor Break-Even Analysis: The Applica-
ton of OR Tedhmiques to Basie Problems of Management Plarming
and Control,” Operation: Pesearch, 4 (1956), 152196,

, “The Uses and Limitations of Mathematical Models for Market
Plasdug,” in An Analytical Approach to Advertising Expenditures,
Avvriation of National Advertisers, New York, 1960, pp. 3-24.

, “Management Sdence and Marketing Strategy,” in Wroe

Alderzon and S. J. Shzpiro (Eds.), Marketing and the Computer,
Prentice-Hall, Englewood Cliffs, M.]., 1963, pp. 95-127.
The author of these three articles is a management scientist who is
now a corporate vice president in charge of planning. His articles
reflect the two-zidedness of his experience. They are both system-
atic and pragmatic,

Wiles, P. J. D., “Econuric Adtivation, Planning, and the Social Order,”
in B. M. Gross (Ed. ), Action under Planning, McGraw-Hill, New
Torr, 1567, pp. 135-155.

Referred to in Chapter 3.
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destroy a plan or magnify its benefits. Which they do depends on
how well their own and the organization’s objectives are coordi-
nated. In attempting to understand and explain the behavior of
employees it is usually more fruitful to attribute rationality to them
and seek an explanation for their “undesirable” behavior in the
irrationality of their oganizational environment than vice versa.

When as little understanding and precise knowledge exist as in
the personnel area, experimentation is an almost indispensible in-
strument of planning for it.

Personnel and organizational planning cannot be conducted
separately. Their separation, even for purposes of discussion, is
forced. Therefore we turn immediately to the subject of organiza-
tional planning.



Chapter 5
ORGANIZATIONAL DESIGN

INTRODUCTION

A plan has kitde value if the organization planned for is not
capable of carrying 1t out. Hence a plan may require reorganiza-
tion of the system involved or it may stunulate reorganization
that is requued independently of the plun. Taking the « organiza-
tion’s structure for granted may deprive the plaxmer of his most
powerful means of improving its performance.

As mentioped in Chapter 1, satisficing planpers try to leave
organizational structure alone because proposals for structural
changes tend to breed opposition. Optimizing planners are m-
chned to avoid organizational considerations except where they
obstruct optimization of operations. In gener‘ll opturuzers do not
loak at izational as to be optumized, but
they can be expected to do so when the required mathematical
technigues, which are pow under dev: e]opment, are ready for such
use. (Some of these techniques are bsequently m this
chapter; for discussion of some others see Cooper, Leavitt, and
Shelly, 1964, pﬁmcuhﬂ\ Part 4.) The adaptive planner, however,
sees ch of ory as one of his most effective
means of i unpmvmv system perform:mce He believes that, if he
desigas an that is ichtful, mnovative, and ra-
houal, much of the need for planning is removed. For such an
organization there will be fewer and less intense problems, and
ogpommmes are mare likely to be seen and effecavely exploited.

lanning should be d d toward the follow-

P

ing ob)echwsA

1. To identify physical and mental tasks that need to be done.
2. To group tasks into jobs that can be done well and to assign
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DECISION-FLOW ANALYSIS

Decision making is an essential activity of managers. Yet in
discussing organizational design we uswally make explicit how
managers are related to each other, but not how the decisions that
they make are or should be related Analysis and synthesis of
organizational structure should begin with analysis and synthesis
of decisions.

The objective of decision-flow analysis 15 to identify the man-
agerial decistons that are required to operate the business and the
relationships between them The output can usually best be
represented by a diagram that looks much like one prepared as a
basis for programming a computer to do the tasks.

The best way to start this job is to develop an accurate and de-
tailed description of how the system actually operates. This can
proceed in the following way.

1. Determine whose needs or desires, external to the organiza-
tion, the organization tries to satisfy. This involves 1dentifying the
consumers and the type of goods or services that they want and
that the company can provide

2 Determine how this need or desire 1s communicated to the
organization; for example, the need may be communicated in the
form of an order given to a salesman

3 Determine how the needed information is recorded and
transmitted to others in the orgamzation

The last pomt may be illustrated by the following example. An
order or requisition is usually prepared in multiple copies. Each
of these copres should be followed to its ulimate disposiion.
destruction or permanent file At each point at which the informa-
tion is received a determination should be made of what happens
to it. In general two kinds of things can happen to it.

First, the information can be transformed in several ways. Tt
may be translated into coded form, condensed, expanded, con-
solidated, and so on. The result is usually the preparation of 2
new form, which also is prepared in multiple copies These should
be traced to their ultimate destinations, and so on.

Second, at some points in the system the information may be



S S -

90 ONGANIZATIONAL DESIGN

used to reach a decision and to issue instructions. From such points
instructions should be followed 1o their consummation. In most
systems one form of instruction results in the ordering and eventual
receipt of resources in the system (e.g., raw material or money).
The flow of resources should then be followed through its process-
ing. Instructions emanating from the flow of information will mect
resource processing at key points, which should be noted. Ulti-
mately the finished product or service is delivered to the customer.
This in turn usually initiates a flow of money and information
relevant to it.

Once this information has been collected, it can be subjected to
the following type of analysis. First, all transmissions of informa-
tion that do not produce a decision or action—so-called informa-
tion copies—can be ignored. Operations on resources that occur
between control points can be combined into one composite opera-
tion.

Figure 5.1 shows a typical initial recording of information.
FFigure 5.2 is a diagram of the production activities of a machine-
tool company’s operations, prepared after the initial information
had been analyzed. With such a diagram one can begin to deter-
mine what types of decisions are required for performing the func-
tions indicated by boxes in the diagram; for example, it is apparent
that in Purchasing, decisions must be made as to the supplier 10
be used, the amount to be ordered, and perhaps the way the goods
should be shipped.

Such analysis can reveal points at which control can be, but is
not being, exercised. For example, in the process represented in
Figure 5.2 it was found that parts were classified into those to be
made by the company and those to be bought from others. This
was done on the basis of analyses made at the time the part was de-
signed. These decisions had never been reviewed since, although
some of the parts had been in production for two decades or more.
A systematic and frequent review of all make-or-buy decisions was
subsequently installed.

Even if one begins with an analysis of only part of the business,
he can push the analysis back until he reaches higher level and
more strategic decisions. For example, the fact that a machine was
sold presupposes a decision to offer it for sale. This can only be
done after it has been developed. A decision had to be made to
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invest in its development and an amount to be invested had to be
determined.

By combining the descriptive and analytical processes outlined
here it is possible to identify the decxsxons requnred to run the
business and to show their interd d
form. The planners are not likely to have the ume to do all the
required work. Access to systems analysts is therefore essential.

Once such an analysis has been made, it need not be redone
each time a plan is prepared or revised, it need only be kept up to
date,

MODEL CONSTRUCTION

I have already discussed the nature and use of models 1n plan-
ning, but here 1 take up the use of models in a parhicular context,
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dirty™ calculations it was possible to show that the new compu-
terized svster was costing the company- almost §150.000 per month
more than the h‘md*opontod svstem it had rephood\ exclusive of
the cost of equipment. The cost was for excessive inventories.

I recommended that the system be redesigned as quickly as
possible and that the new eqmpmmt not bo authorized for the
time being.

The questions that I had asked were obvious and simple ones,
Managers should have asked them-—and this is the point—they
felt mcmnpctent to do so. They would not have allowed a hand-
eperated svstem to get so far out of control. Managers have the

same l“\POn\lblht\‘ for control of computerized sys stems as they
have for ones that are hand operated.

Controlling a computerized svstem can be as exacting a task as
making the decisions that have > been computerized.

Decisions That Can Be Modeled but Not Solved

In such cases, although we canmot find optimal solutions to the
problems modeled. we can compare solutions that are proposed by
managers or others. For example, consider the following problem
of a company that produces its product in five plants and wanted
to add a sixth plant. Each plant had a marketing region for which
it was responsible: it supplied all customers within it. Therefore,

to add a plant, the total market had to be divided into six regions
and the plant located in a region that is not otherwise se orved.
Once a region is specified. the ophmal location of a plant within
it can be determined by available techniques. But we do not know
how to divide a large arca into re gions in an optimal manner.
However, by use of linear programming models we can determine
the cost of operating in any proposed regienal strueture, Therefore
in this case ms.nam.mmt proposed several alternative regional
structures. These wore evaluated and compared by use of a model.
The results were then given to management. After studving them.
thev proposed a new set of regions, and these were also compared.
The best of the proposals was then selected.

The process just described is greatly facilitated by computer
izing the model. This accelerates the dialogue between mans agers
and model.

In many situations in which we can model but not solve

.

tis
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possible to gencrate alternatives in some systematic way. For ex-
ample, in the regional structuring problem we can usc the follow-
ing “rule” for generating alternatives: reduce the size of the region
which in the last trial had the Jargest operating cost and enlarge
thc region ad]accnt to it that has the smallest operating cost. Such
ati d can often be so constructed
that, using information from the last trial, the next tmal specified
will probably (or in some cases, certainly) yield better perfor-
mance than any yet obtained
Tt is even possible, by use of 2 type of “break-even analysis,” to
determine when one should stop generating alternatives. For ex-
ample, suppose management proposes three different regional
structures of the market After cvaluation the performance mea-
sure of the best of these can be plotted as shown m Figure 53 over
trial 1 Now suppose in trial 2 that three new proposals are sim-
flarly evaluated and the best of these 15 also plotted. If this process
is continued, we can plot a curve through the resulting points and
i how much imp t in performance we can expect
on the next trial. When the expected improvement 15 no larger
than the cost of makmng the next trial, the process should be ter-
minated.

—————

Best performance chtained n trial

-

@
~
3

1 2 3 4 5
Trial number

FIGURE 53 Breal analysis of manager-model dialogue.
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Decisions That Cannot Be Modeled

There are decisions which, because of current lack of resources
or understanding, we cannot model or for which adequate models
cannot be developed in time. In some of these cases the relevant
manager can describe in detail how he goes about making the
decision. When a manager can do so, it is possible to represent
his procedure, put it on a computer, and use it in the same way as
models are in the second case described above: to provide com-
parative evaluations. This facilitates and accelerates learning and
the improvement of the model with its use. How it does so is con-
sidered in the next chapter.

There are always some decisions that cannot be modeled in any
of the ways described above. These must be handled by managers
as they have been in the past. Even though it is desirable to push
such decisions up into one of the model-based decision-making
systems, some (usually important and complex ones) will always
remain at this level.

Detailed models cannot, and need not, be developed from
scratch for each of the decisions that appears in the decision-flow
analysis. In companies that are using the management sciences a
number of these models will already be available for planners to
use. For other decisions, models of which have not been devel-
oped in the company, enough work by others has been carried out
and recorded in the literature to enable us to identify the relevant
variables that are required in models of these decisions. This is all
that is needed to take the next step.

INFORMATIONAL REQUIREMENTS

The variables that appear in a model of a decision are relevant
to the decision, if the model is correct. Hence models enable us to
identify the information required to make a decision. Their use
assures us that no more information will be provided than is re-
quired. The importance of not providing irrelevant information
to decision makers will be made apparent in the next chapter in
which we consider in detail the design of management-informa-
tion systems.

The design of a system to provide managers with the informa-
tion that is required to do their jobs is an integral part of organiza-
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tional design. It is particularly closely related to the design of sys-
tems for controlling the decisions that they have made, whether
or not they have been made in the context of planning That is,
information is required not only in erder to become aware of the
need to make a decision and to make it but also in order to eval-
uate the decision once it has been made and implemented This
enables a manager to determine whether a previously made deci-
sion should be modified or correctis ¢ action should be taken

JOBS AND DECISIONS

Once the information that is, or is believed to be, required by
cach decision necessary for ranmng the firm has been speaified,
it is possible to group decisions in such a way as to minimize the
total amount of information needed by those who have to make
them, that is, decisions with identical or similar informational re-
quirements should be put together into bundles that constitute
jobs.

In some cases decisions will require more information than any
one person can expect to have In these cases the decision should
be placed in the hands of a group. If this 1s done, it 15 necessary
to spectfy how decisions are to be made by the group Even in
small groups there are many ways in which decisions can be made
A procedure for making group decisions can be completely spec-
ified by indicating whose individual approval (or disapproval) is
necessary and/or sufficient for approval (or disapproval) of a de-
cision. For example, if there are three decision makers (A, B, and
C), and all their approvals are necessary for approval of a dec-
sion, then approval can only be obtained by unammity; disap-
proval by any one is sufficient for disapproval by the group Sup-
pose A's approval is suff but not y, and the same 15
true for B and C. Then approval by any one is to f“"
lective approval. If any two approvals are necessary and sufficient
for group approval, there 1s majonty rule, and so on.

Maling a decision is only one aspect of what might be called 2
decision cycle. Such a cycle has the four steps shown in Figure 5)4
decision making, impl i I and rec:
tion. It does little good if, once a decision has been made, no one
has responsibility for impl ing it, and 1f impl d, it is




