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MANAGEMENT SCIENCE 
Vol. 17, No 2, October, 1970 

Prined in U.S.A. 

OPERATIONS RESEARCH AS A PROFESSION*t 

C. WEST CHURCHMAN 

University of California, Berkeley 

1. Introduction 

This paper is concerned with the profession of operations research and specifically 
with the preparation for the profession. On a fairly general plain, the paper expresses 
a concern about the future of a profession which ought to be in the lead in the growing 
societal anxiety over poverty, pollution and privacy, but in fact plays virtually no 
significant role in these matters. 

In his autobiography, Memories, Dreams, Reflections, C. G. Jung argues for a fas- 
cinating way of telling the story of one's life. There are, he says, two stories. One story 
is the rational, a story of a man's struggles, frustrations and joys in seeking his life's 
goals. The other is the "irrational," the primitive often unexpressed mythic elements 
of his life. At some risk of perverting the richness of Jung's suggestion, I'd like to tell 
two stories of a profession, operations research, but in the end I'll not be sure which is 
the rational. 

The reason for telling these two stories is to obtain a critical overview of the pro- 
fession of operations research, primarily to assess its educational base, not just in col- 
leges and universities, but in the overall program of learning: in meetings, journals 
and informal discussions. 

2. The "Rational" Story: Precision and Certainty 

The first story is well described in the texts of the two American societies, Opera- 
tions Research Society of America (ORSA) and The Institute of Management Sciences 
(TIM/IS). First of all, ORSA: "The object of the Society shall be the advancement of 
the science of operations research, through exchange of information, the establishment 
and maintenance of professional standards of competence for work known as operations 
research...."I 

Then TIMS: "The objects of the Institute shall be to identify, extend, and unify 
scientific knowledge that contributes to the understanding and practice of manage- 
ment. To this end the Institute proposes ... to stimulate research and promote high 
professional standards in the development of a unified management science; and in 
general, to promote the growth of management science and its practice."2 

Of course, we should expect to find such high sounding phrases in the beginnings of 
fledgling societies which have yet to learn to fly. What is significant in both statements 
is that "science's" values are to prevail, and that professional standards are to be met. 
ORSA, from the outset, seemed reasonably confident that it knew the meanings of 
these two concepts, "science" and "professional standards," for it wrote into its con- 
stitution: "There shall be elected to Fellowship only such persons as have contributed 
to the advancement of operations research through original and significant work in 

* Received June 1970. 
f This is the twelfth in a series of twelve expository papers commissioned by the Office of Naval 

Research and the Army Research Office under contract numbers Nonr-4004(00) and DA 49-092- 
ARO-16 respectively. 

' Constitution and Bylaws of the Operations Research Society of America, May, 1952. 
2 Constitution and Bylaws of The Institute of Management Sciences, December, 1953. 
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B-38 C. WEST CHURCHMAN 

that field.... There shall be elected to membership persons who have demonstrated 
professional competence in the field of operations research." 

Later reflection caused ORSA to drop its fellows, but the membership distinction 
still holds, based on a fairly elaborate list of properties. TIMS from the outset was not 
inclined to define the profession, and its history has displayed a healthy confusion 
about what "science" means as well as "standards" for the profession. 

But every profession is vague to some degree about its standards. This vagueness 
does not prevent our telling a fairly straightforward story about the objectives of the 
profession, as well as methods of evaluating individual performance. 

In the most recent edition of the Encyclopedia Americana, L. E. Blauch sets down 
three conditions for the existence of a profession: 

(1) a body of erudite knowledge, a set of attitudes, and a technique which are ap- 
plied to the service of mankind through an educated group; 

(2) a standard of success measured by accomplishment in serving the needs of the 
people rather than by personal gain; 

(3) a system of control over the practice of the calling and the education of its 
practitioners. 

If we tentatively accept these conditions, then it is clear that the usefulness of asking 
whether a service should be described as a profession lies mainly in directing attention 
to the proper preparation for the service, i.e., its educational foundation. So our "ra- 
tional" story will try as best it can to describe the educational foundation for the 
practice of Operations Research. That is, I am concentrating attention on those who 
devote their lives to "doing OR" in organizations, and not on those who work in purely 
theoretical research. Now both Blauch's statement and ORSA's initial promise in- 
dicate that "preparation" for the profession means some fairly intense education in a 
recognized science plus some experience "doing OR." In the early 1950's, the "recog- 
nized science" might be mathematics, physics, biology, economics or engineering; 
"doing OR" tended to be regarded as research in some practical area. But with the 
advent of masters and doctoral programs in OR in the latter part of the 1950's, it ap- 
pears that a definition of the preparation for the profession of OR could be given in a 
far more adequate manner: an individual is prepared for the profession, if he has re- 
ceived at least a masters in OR from a qualified institution and has had at least two 
years of satisfactory internship in doing OR.3 

Judging by the OR texts in the market today, we can tell the rational story in rather 
specific terms, for they display a remarkable consensus on the part of instructors in 
universities as to the formal educational requirement for the profession. Blauch's "body 
of erudite knowledge" seems to be well defined; it is a branch of applied mathematics 
called optimization theory. A recent text, Principles of Operations Research (Prentice 
Hall, 1970) by Harvey Wagner, goes so far as to map the structure of the field so that 
the mathematical body of knowledge can be stated with some real degree of precision. 
Of course, there are some differences among curriculum designers concerning the 
relative importance of economics, accounting, organization theory, and so on. But 
these differences are minor compared to the basic agreement, if credit hour is used as 
a basis. 

MAore to the point, the OR curriculum in universities helps us tell the rational story 
quite well in terms of the educational objectives. The aim of the education is to develop 

I Note that this is assumed to be a sufficient condition for preparation, not a necessary one; as 
in all professions, there are satisfactory alternative pathways of preparation. 
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an ability to clarify issues, to make the alternatives precise, to spell out in detail and 
to measure the utilities of the objectives, and to become as unambiguous as possible 
about the relative worth of the alternatives. What emerges is the story that a profes- 
sional should, to the best of his ability, be unambiguous, and should be able to defend 
his recommendation in a rational or "scientific" manner. This does not mean that he 
is expected to avoid uncertainties, because this is an unreasonable requirement; but he 
should be as clear and rational about uncertainty as possible. Nor do the standards of 
the profession, according to the rational story, require the practitioner to be totally 
comprehensive, because this requirement is not feasible; but he should be clear and 
consistent about his assumptions. 

3. The "Irrational" Story: Ambiguity and Inconsistency 

The other story of the preparation for the profession says that we are to prepare the 
practitioner for a life of ambiguity and persistent failure to resolve the basic issues. 
He must prepare himself to appreciate that every human problem is fundamentally 
elusive, and that the attempt to clarify its meaning and to identify a solution distorts 
the problem and destroys its real significance. Put otherwise, uncertainty is the key 
concept, but not the clear uncertainty of probability or game theory. Furthermore, 
uncertainty and ambiguity are the highest values, because they represent the natural 
condition of the civilized intellectual person. 

At first sight, this does not appear to be a very attractive story. Indeed, the early 
history of OR could be regarded as an attempt to get away from the ambiguity and 
uncertainty of management practices of the military and industry. However, as we 
shall see, this attempted journey into clarity may be interpreted as a journey into a 
deeper blackness. 

4. On Academics 

At this point, when the reader is deciding whether to read on, it may be important 
once more to emphasize who the audience of this confusing piece is supposed to be. 
The audience can best be described as "academics," i.e., those who educate others to 
prepare for the profession.4 This does not imply that the concern is restricted to pro- 
fessors in universities, because some of the greatest teachers are outside the cloister, 
while many who talk endlessly inside are obviously not teachers at all. One might re- 
gard the so-called management sciences as the academic wing of OR, in which case 
the management sciences are the proper safeguardians of the profession of OR. 

The discussion of the paper is also academic in the sense that it has a tradition, and 
specifically a philosophical tradition. Writers like Plato, Hobbes, Kant and Bentham 
still have much to say in the debate about the profession of OR; it is not a debate whose 
issues are most clearly revealed by recent citations alone. Hence in this paper I have 
intentionally used the voices of the past to provide suggestions and clarifications. 

5. OR-An Academic Definition 

I need to define OR, with the sole purpose of providing an outline for the two stories. 
OR, let us say, is the securing of improvement in social systems by means of scientific 
method. Each of these terms will have a different meaning in each story. 

The definition is academic in that it states that preparation for the profession of 

4 And not "purely academic" in the current odd and negative sense of "empty of practical 
import." 
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B-40 C. WEST CHURCHMAN 

OR requires preparation for conducting research on social systems in order to improve 
them in some real manner, where the research meets the standards of scientific inquiry. 
Furthermore, there must be preparation for the task of transforming the research 
findings into real changes, i.e., implementing the recommendations. But "securing" 
has a much deeper meaning than selling managers on OR findings. It also means ob- 
serving the implementation process and controlling the change in the face of unfore- 
seen consequences. In general, it means "learning how to do OR better the next time."5 

6. Scientific Method 

We can begin with what appears to be the easiest of the list to explain, namely, 
''scientific method." 

The meaning of scientific method which is commonly accepted today by most scien- 
tific communities has its origin in two great philosophical traditions, rationalism and 
empiricism. Rationalism emphasizes the deduction of truth from first principles arrived 
at by reason and intuition. Its chief spokesmen were Descartes, Spinoza and Leibniz.f 
Empiricism emphasizes the process of learning truths from direct observation of nat- 
ural events, either externally through the senses or internally through reflection. Its 
chief spokesmen were Locke, Berkeley and Hume.7 

The disciplines of science have used various combinations of these philosophies as 
descriptions of their methods. Rationalism is characteristic of the intuitionist theory 
of mathematics, and of much of economic and decision theory, while empiricism de- 
scribes how many sociologists and geologists behave. A rather popular combination is 
the "hypothetico-deductive" method, in which the scientific method is described as 
the generation of significant hypotheses about the natural world, and the testing of 
specific consequences of these hypotheses. A successful test strengthens the scientific 
community's belief in the hypothesis, and an unsuccessful test requires revision or 
even total abandonment of the hypothesis. 

Most of the descriptions of scientific method tell a very rational story, which often 
tends to be naive and simplistic. The history of physics from Einstein'to Heisenberg 
cannot be described accurately by the hypothetico-deductive account; for example, 
the Michelson-Morley experiments did not lead to an immediate abandonment of the 
theory of the ether.8 

When we turn to OR, the basic texts seem again to be in remarkable agreement about 
the rational story. We are told, or can safely infer from their contents, that "doing OR" 
consists of (a) observing a system, (b) formulating a problem, (c) generating a model 
which predicts how the system will work if certain changes are made, (d) gathering 

The concept of OR's dual function, to solve social problems and improve its research capa- 
bility, is well expressed in Russell Ackoff's "On the Ambiguity of the Researcher and the Re- 
searched," a talk delivered at the "Symposium on the Place of Research in Social Choice," in 
memory of W. N. Jessop, Tavistock Institute, London, 1969. 

6 See, for example, Descartes' Meditations on First Philosophy (1642) and Discourse on the 
Method of Rightly Conducting Reason (1637); Spinoza's Ethics (1663) and (more to the point here) 
Treatise on the Improvement of the Understanding (1660); Leibniz's Monadology (1714) and other 
essays and letters, e.g., in Philosophical Works, translated by G. M. Duncan, New Haven (1908). 

7See, for example, Locke's Essay Concerning Human Understanding (1690), Berkeley's Dia- 
logues (1713) and Hume's Enquiry into Human Understanding (1758) and A Treatise on Human 
Nature (1739). 

8 The history of science has frequently contrasted the rational story telling of scientists about 
what they do with the reality in practice. See,- for example, Thomas Kuhn's The Structure of Scien- 
tific Revolutions, Chicago (1962). 
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the necessary data to "plug into the model," and (e) estimating from the model the 
change that maximizes the value of the system. 

Normally, very little is said in the texts about any of these steps in detail except 
for (c) and (e). The methodology of OR does not provide any systematic rules for ob- 
serving a system or formulating the "best" problem to work on. This lack may be 
justifiable, because, as we shall see, there really are some deep mysteries in both of 
these areas which our present knowledge cannot clarify. These mysteries have their 
impact on the whole enterprise. 

It is in (d), the data collecting activity, where the two stories most obviously con- 
flict, and where the texts can be severely criticized for failing to tell both sides. In al- 
most every text I have examined, the discussion of data collection seems very strongly 
to imply that the data items are to be obtained by observation, i.e., that step (d) is 
based on the classical empiricist notion that the true events of external nature are to 
be learned through our senses. Consider, for example, the typical treatment of inven- 
tory. The student is accurately told that in doing OR on an inventory problem one 
needs to ascertain demand. Some texts spend considerable time on probability distribu- 
tions and statistical techniques of forecasting. In all these discussions, the student is 
led to believe that the appropriate data base for estimating future demands is past 
demands. To be sure, some texts caution the student against assuming that "the future 
will be like the past," but few if any caution him against using past invoices or other 
records as his base. And yet a little reflection shows that in using past experience one 
is making a very strong systemic judgment, namely, that the component which gen- 
erates the demand on inventory is properly designed. To the practicing operations 
researcher this point is commonplace; if there are awkward seasonal variations in de- 
mand, then, before designing an inventory policy, first see if pricing or advertising can 
smooth out the demand. Thus the "demand data" for an inventory problem are based 
on estimates of how the demand-generating component ought to work, not how it will 
work if no change occurs in it. And if one says that the marketing department won't 
change no matter what is recommended, then again a very strong systemic assumption 
has been made about the behavioral characteristics of managers. 

Though it is obviously difficult to assess the seriousness of ignoring the systemic 
judgment implicit in OR data, I'd estimate that it is a far more serious error than the 
typical errors associated with statistical analysis to which formal education does devote 
a great deal of its time. It is to be noted that the problem of the correct systemic judg- 
ment is not handled by statistical theory, which, in effect, presupposes that it has been 
solved. 

The same basic idea applies to cost estimates as well. One can say that the opera- 
tional definition of the cost of capital in inventory systems is "whatever the comptroller 
says it is," but the definition is not arbitrary because it is based on the strong sys- 
temic assumption that the comptroller can judge optimal allocations of funds in the 
organization. How he does this may be a mystery to the operations researcher, but 
somehow such a judgment must be made if the system is to be improved. 

Any cost estimate made by the practicing operations researcher is based on one of 
the following systemic assumptions: (1) some components of the system are operating 
at near maximum performance, (2) nothing can be done about their performance, or 
(3) the optimal OR strategy is to act as though the other components were operating 
correctly, with the intention of turning to the study of these later on. Thus if the opera- 
tions researcher accepts the comptroller's estimate of the cost of capital in inventory, 
he either assumes that the comptroller knows how to run the financial system of the 
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B-42 C. WEST CHURCHMAN 

company, or that his current policies are unalterable, or that a financial study should 
be postponed. The point is that the "facts" about costs relative to a component like a 
purchasing department are based on assumptions about how the whole system should 
work or inevitably does work.9 

That OR texts fail to tell both sides of the data collection story is well illustrated 
by their "exercises" which are phrased as though they were real problems. In an exer- 
cise, the data are authorized by the text or teacher, so that the student never needs to 
raise the serious systemic issues; in effect he has only one systemic question, namely, 
whether the teacher is trying to be deceptive. Once he decides he can trust the teacher, 
he takes the data and fits them into the model. But in a real problem there is no obvious 
authorization of data, and the critical issue is to decide which systemic assumptions 
can legitimately be made. 

Thus we see that the so-called "data" of OR are not the result of observation alone, 
but of observation plus strong systemic assumptions. This is no philosophical news, 
because there is a strong philosophical tradition which says that all data are a combina- 
tion of theory and sensation.'0 The setting for this thesis was given in Hume's Treatise, 
but it was Kant in the Critique of Pure Reason (1781) who provided the first detailed 
elaboration. Kant believed that some of the systemic judgments (he called them "a 
priori synthetic") which are required to make data meaningful are necessary, i.e., no 
alternative judgments can sensibly be made. Later philosophers, and notably Hegel, 
as we shall see, suggest that there are alternative systemic judgments (Weltanschau- 
ungen) which can be made; Hegel's work suggests a kind of learning process in which 
the systemic judgments become richer and more meaningful. This Hegelian assump- 
tion is the basis for one of the systemic assumptions mentioned above, namely that 
one can postpone research on questionable matters for a later time. The rational story 
tells us that organizations, nations and even mankind can advance safely through the 
land of uncertainties to a deeper and clearer understanding. The irrational story tells 
us that there is just as much evidence for the worldview that we are proceeding towards 
a deeper misunderstanding and disaster. 

In more contemporary language, one would say that data collection in OR involves 
strategic decisions, i.e., alternative choices which have to be evaluated in terms of 
desired outcomes. Thus OR in practice is itself a system, an "inquiring system," and 
susceptible to systemic analysis. Perhaps one of the deepest mysteries of doing OR is 
how to understand OR as a system; but if the meaning of the scientific method of OR 
is based on the supposition that OR is a system, then the meaning of the last term of 
my definition of OR, "by means of scientific method," remains basically mysterious. 

I need to emphasize that this conclusion is far from being a negative one. If the 
meaning of "preparing for a profession" given above is correct, then my discussion 
tends to show that formal education cannot teach the candidate all there is to be koown 

9 At times OR texts show a peculiar mixture of attitudes about data. Thus in some inventory 
models involving lead time, the student learns that he should spend time gathering information 
about the costs of holding inventory and ordering from the accounting department, but that the 
out-of-stock cost is to be obtained by asking management for the "probability of shortage." 

10 This particular philosophical thesis is still being debated among philosophers and scientists. 
For an elaboration of the character of the debate, see C. W. Churchman, Theory of Experimental 
Interference, Macmillan & Co., New York (1948). Many social scientists, for example, seem to hold 
the metaphysical position that there are "raw data" which the scientist can know and which en- 
tail no theoretical commitments. Others, like Herbert Simon, take a strong positivist view re- 
garding the primacy of observation. The debate becomes involved in some rather subtle problems, 
but for OR, the case in favor of the thesis seems rather obvious to people with practical experience. 
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about the scientific method of OR. It can certainly caution him about data, and here, 
as I said, the texts have been dangerously negligent." Formal education can also pro- 
vide some understanding of alternative scientific methods, perhaps along the historical 
lines of this section, and for many candidates such an exposure may be very beneficial. 
But at this time, our ignorance of the formal properties of OR as a system are such 
that the candidate will have to learn an important part of what the scientific method 
of OR is for him in "doing OR." 

However, some fairly definite things can be said about OR's methodology in prac- 
tice, but they will mean more in a broader context, once we have examined the two 
additional concepts of "social system" and "improvement." 

7. Social Systems 

Some OR practitioners may feel inclined to disagree that OR concerns itself with 
social systems, because they may feel that excellent OR studies have been made on 
hardware systems, e.g., weapon, computer or space systems. But I have used the term 
"social" to indicate that in all OR studies we are concerned with a three way relation- 
ship between people, namely, (1) the decision makers, (2) the people who are supposed 
to benefit from the system, i.e., the clients or beneficiaries, and (3) the operations re- 
searcher. 

Briefly, the decision makers can realize changes in the system; the operations re- 
searchers conceptualize and evaluate change in terms of service to the clients, and 
then attempt to influence the decision makers to realize those changes which benefit 
the appropriate client. This description, of course, applies to any profession, but in 
each case wlth a different emphasis. 

In the case of OR, the problem is to identify the "whole relevant system," since OR 
is normally concerned with fairly large systems: corporations, transport systems, 
poverty-control systems, etc. The limits of a system and the decision makers of a sys- 
tem are correlative problems. If the operations researcher, in classical fashion, be- 
lieved that God is the decision maker of all systems, then, like Leibniz in his Mona- 
dology, he would see that the basic obligation of OR as a profession is to understand 
the purpose and structure of all reality. 

It is interesting today to see how many practically minded operations researchers 
shun Leibniz's approach as being axiomatically infeasible. Thus an OR team may de- 
cide to study optimal strategies for a fire department of a city. They realize, of course, 
that there is a larger system in which the fire department is embedded, which includes 
police, education, recreation, etc. They also realize that a dollar spent in fire preven- 
tion could be spent in crime prevention. But this realization, once released, pushes one 
on to realizing that the city is a subsystem of the region, which is a subregion of the 
state, which .... With a laugh, they point out that such reasoning forces one to con- 
sider "the whole universe including God," which is taken to be a reductio ad absurdum. 
What is one age's self-evident becomes another's absurd. 

The point which OR's own philosophy implies is that the determination of the 
bounds of the system and hence also the nature of the decision maker are again strategic 
problems of the OR inquiring system. Thus both Leibniz and the "practical" opera- 
tions researchers may be wrong. To be simple for illustrative purposes, one might argue 

11 I can say this without feeling very smug about it, because Churchman, Ackoff and Arnoff's 
Introduction to Operations Research, John Wiley & Sons, New York (1957), could be criticized on 
this account. 
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that the larger"2 the system the more time and cost is entailed in the OR study and 
implementation, but the greater the real social benefit. The strategic problem is to 
balance these "costs" and "benefits." It is clear that formal education provides very 
little help on this problem; the operations researcher needs experience to teach him 
where to set the system boundaries. OR in the past decade has tended to be very con- 
servative in setting system boundaries. In an age when society is showing a great 
interest in distinguishing between relevant and irrelevant activities, OR runs a real 
risk of being on the irrelevant list. The recent "R-and-D depression" is evidence that 
OR is not alone among the sciences in this regard. 

The reason why the nature of the decision maker and the system boundaries are 
correlative problems is easy to see. We say that the environment of a system consists 
of those aspects of the natural world which influence the effectiveness of a system 
relative to the client, but which the decision maker cannot change. The resources, on 
the other hand, also influence the effectiveness, and can be changed by the decision 
maker. Thus the head of a purchasing department can change inventory policy, say, 
but not pricing policy; the former is a resource (for him), while the latter is in the 
environment. We see that our earlier discussion of data fits into the present discussion 
of the decision maker; the systemic judgment implicit in data includes a judgment 
about the nature of the decision maker as well as the boundaries of the system. 

The second problem of the decision maker might be called the problem of its anat- 
omy. I have used the neuter "its" to emphasize that the decision maker is always a 
complicated structure of partially conflicting values and attitudes, even when the 
operations researcher concludes that the decision maker is "one" individual person.'3 
It is in this regard that much of so-called decision theory tends to be confusing, be- 
cause it seems to assume an integrated decision making body. One should rather say 
that the decision making is a resultant of many influences,'4 and that the real task of 
the practitioner is to guess the structure of these influences. To use a more or less 
obvious example, many a naive operations researcher has assumed that top manage- 
ment makes the decisions, especially when it says it does, only to find the enormous 
power of sabotage of middle and bottom management. 

Since OR is concerned with system improvement, it may be less concerned with 
describing the anatomy of the decision maker than it is with determining what it ought 
to be. This brings OR into what I consider to be the major organizational problem of 
management and government in the coming decades: centralization vs. decentraliza- 
tion. The problem for OR is somewhat of a paradox. The assumption implicit in OR 
models is that decision making should have a centralized locus, where information 
from all sources is digested by the model and an optimal allocation of resources is 
calculated. But OR practitioners realize the importance of maintaining at least the 
appearance of local decision making. This paradox will be discussed in more detail when 
we come to examine the concept of systenm improvement. 

" The idea that one system x is "larger" than another y if and only if y is embedded in x and 
x is not embedded in y is an example of the simplistic nature of this principle. I suspect that the 
logic of system size and the interrelationship between systems need to be far richer concepts than 
this version suggests. 

Is If one is willing to accept psychoanalytic theories, this assertion is, of course, obvious. But 
on a more commonplace level, it is also obvious that any person's moods and values change over 
time, and OR plans over considerable time spans. 

14 This is one reason why, for example, the transitivity of preference is far from obvious; the 
resultant of forces operating to choose A over B, and the forces that choose B over C may be dif- 
ferent from the forces that operate when the choice is between A and C. 
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OR's third problem of the decision maker is an analysis of the system he controls, 
i.e., his resources, into its component parts. Here, of course, formal education has much 
to contribute, because the available models act as guides to the analysis. Experience, 
too, plays a significant role: the practitioner learns to make strategic judgments about 
the appropriate detail and precision of the model, for example.'5 

It is a matter of serious debate whether the first two problems of the decision maker 
should be introduced into the formal educational curriculum. I'd be inclined to say 
that the first, the appropriate boundaries of the system, is a mystery of deep impor- 
tance. It certainly should be discussed and illustrated in the curriculum, if only to get 
the student beyond the cliches.16 The second problem, the anatomy of decision making 
is also a deep mystery, but one on which there is some considerable research effort. 
The studies include psychoanalytical analyses of individual decision making and de- 
cision theoretic models and experiments, though neither group of researchers talks to 
the other. The studies also include group experiments, sociological case studies, multi- 
decision making models, and so on. Here again the lack of communication is apparent. 
One example will suffice. I dare say that most practicing operations researchers assume 
that the law lies in the environment of the decision maker, which assumption is trans- 
lated into constraint equations where the constraints cannot be relaxed. But a student 
of law would regard such an assumption as thoroughly naive; for one thing, laws are 
necessarily ambiguous, and every good lawyer (or manager) recognizes that a trans- 
lation of a law into a rigid constraint may be a very poor strategy. 

The other basic entity in systems is the client or beneficiary, the group of individuals 
the system ought to serve. This group poses a real problem relative to the profession 
of OR. In many other professions, one assumes that the client is the person who pays 
the bills for professional service, or at least it is entirely up to the bill payer to desig- 
nate the client as well as the client's interests. OR in the past has tended to accept this 
principle, which, in a sense, is an imputed moral code of the profession. Hence OR 
teams, either internal or consulting, try to get the bill payer to help formulate the 
problem and assist in developing an appropriate measure of performance. 

Now it is surely a worthwhile academic question to ask whether this strategy of the 
practitioner is a good one. To be specific, let us suppose that the vast majority of social 
systems today are serving the wrong client, not a "slightly" wrong client, but are 
serving one group while largely ignoring or even being detrimental to the right client."7 

15 This issue is apt to produce some "purely academic" battles, e.g., whether program planning 
and budgeting, cost-benefit analysis, or "disjointed incrementalism" ("muddling through"; see 
Braybrooke and Lindblom, A Strategy of Decision, Policy Evaluation as a Social Process, New 
York (1963)) are appropriate OR techniques. The practitioner is apt to be so desperate to find one 
workable approach that the purely academic battle seems largely irrelevant. 

16 For example, "study the system within feasible limits," which semantically says practically 
nothing, because "feasible" means "capable of being done." The principle therefore, says "study 
what you are capable of studying." The major question of system boundaries is "what are we 
capable of studying?" Leibniz would say "the whole universe"; a cautious incrementalist would 
say "only a little bit." A more subtle principle says "set the boundaries at some departmental 
level (e.g., one NIH institute), but present the recommendations so that the next higher level can 
compare these with recommendations from other departments (so that the director of NIH can 
make comparisons across institutes)." But this principle is based on a very dubious systemic judg- 
ment, namely, that the departmental boundaries are appropriate. 

17 There is plenty of evidence that many of our concerned young people believe this assumption. 
They need not be very young, either. In one of my graduate seminars consisting of students rang- 
ing from ages 23 to 40, the term reports described and analyzed a social system, a hospital, a com- 
pany, a credit department, a counter-insurgency division, etc. Of the 22 papers, 21 concluded that 
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Then OR as a profession would have to regard itself as an arm of the Devil: it is as- 
sisting decision makers to become more rational and more adept at using social systems 
to serve the people who do not deserve the service. Hence, if the thesis is plausible, 
and I think it is, then it is clear that it should be thoroughly examined. To return to 
the earlier point, the examination is an academic matter, i.e., it is the concern of those 
who prepare people for the profession; no prescription to the practitioner to cease and 
desist is contemplated. But it should be pointed out that the academic concern extends 
to academic institutions; to say that the university is the faculty is to reach a conclu- 
sion about its clients, a rather questionable conclusion, to say the least. 

The academician faces two tasks with respect to the thesis that most social systems 
are serving the wrong client; one is to determine whether the thesis can be tested, and, 
if so and it passes the test, what the implications are for OR as a profession, and spe- 
cifically, for the preparation for service. With respect to the latter, we can return to 
Blauch's second condition for a profession: "serving the needs of the people rather than 
personal gain." I assume that the academic version of OR is based on this criterion, 
and hence that the professional operations researcher is concerned that the system 
serve the right client. He is essentially a man of good will. If he is convinced that de- 
cision makers are serving the wrong client, then his professional obligation is to change 
the decision making process. That is, he must try to "secure" such a change. 

8. Improvement 

But before examining this heroic mission, we need to see whether the unpleasant 
thesis is testable; this discussion takes us to the second of the list of four terms in the 
definition of OR: "improvement." Here the mystery becomes deepest. But philosoph- 
ical tradition does help to define OR's basic ethical assumptions. First of all, two very 
common philosophical positions need to be examined, for either one, if adopted, makes 
the mystery disappear, and the thesis of the wrong client becomes unimportant. The 
two viewpoints are ethical relativism and determinism. 

Determinism is perhaps the easier to eliminate from this discussion. It states that 
there are no choices, since man's every action is determined by forces outside of his 
control. In effect, determinism shrinks the social system to its limit by regarding every- 
thing to be in the environment. Since there are no resources and no decision makers, 
the whole activity of planning is a farce, and the "client" is the most farcical character 
of all. For present purposes, it seems enough to say that a determinist does not believe 
in professions, and hence is hors de combat. 

The far more serious and prevalent philosophy is ethical relativism, which is based 
on two very strong systemic judgments: (1) people are reasonably adept at deciding 
what they really want or need, or, more generally, at deciding what they really believe 
ought to happen; and (2) the only basis for deciding what ought to happen is the per- 
sonal belief. One can extend ethical relativism to groups of people, in which case the 
two conditions become: (1) there is a reasonably adequate way to decide what a group 
believes ought to be done (e.g., by a majority vote) and (2) the group belief is the sole 
basis for such a decision. 

the actual system was serving the wrong client. The hospital serves the doctors, not primarily the 
patients; the company serves top managers, not the customers; the credit department serves the 
merchandising manager, not the customers; the counter-insurgency division serves the Pentagon, 
not the natives. Obviously the experiment was biased, but today's professors are not all that in- 
fluential on mature student opinion, I think. 
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Some adherents to relativism would like to weaken their position by admitting that 
people are not very good at deciding how they think things should be, especially in the 
face of considerable evidence that supports this viewpoint. But then they land in a 
rather awkward "absolute relativism," which says that there is an absolute ("objec- 
tive") way of telling what people want, and that the "good" is what they want. Such 
a position really gives up on the whole spirit of relativism, since clearly the justifica- 
tion for controlling people's behavior is now in the hands of those who can decide what 
people really want. 

Although it is not difficult to discover the serious flaws of ethical relativism, it is 
more important to OR as a profession to recognize why it is so appealing. Indeed, the 
first quarter century of OR can be described as one in which the vast majority of prac- 
titioners accepted this doctrine, almost without reflection. True, most operations re- 
searchers would hesitate to work for organized crime or a dictator, and, more seriously, 
there is an ongoing debate about the appropriateness of worling on secret DOD con- 
tracts. But I suspect that most practitioners regard their judgments on these matters 
to be "subjective," i.e., not susceptible to an objective test. 

Since the academician explores issues as deeply as he can, in this case he must ask 
what the distinction is between "objective" and "subjective" judgments in OR. We 
are back to the issues of scientific method, and the promise to say some more about 
it. If we could use some combination of rationalism and empiricism as the epistemo- 
logical base, then we could say that "objective" results are those which arise from 
clearly warranted observation and reason. But we have seen that OR results also de- 
pend on 'very strong systemic judgments. Are these "objective"? They are certainly 
not verifiable, either by observation or clear reasoning. And yet most practitioners 
would reject the idea that their work is purely subjective, in the sense that some other 
practitioner with a different opinion about the system could legitimately reach a quite 
opposite opinion about the optimal decision. 

To make the point clear, suppose, following Kant,"8 we make a distinction between 
a hypothetical and a categorical value judgment. In the simplest terms, the hypo- 
thetical judgment says "if such-and-such a state of affairs has the highest value, then 
do X." A categorical value judgment says "such-and-such a state of affairs is the best." 
Most practitioners, I think, would say that OR can be reasonably objective in making 
some hypothetical judgments, but can never be objective in making categorical judg- 
ments. Even Kant thought that the hypothetical judgments could be verified by ob- 
servation, while the categorical required an entirely different approach. But if we 
accept the analysis given above of OR's scientific method, then hypothetical judgments 
also require strong, nonverifiable systemic judgments. 

It seems clear that the rationalist-empiricist concept of objectivity has no place in 
OR as a profession.'9 Objectivity requires, instead, a Hegelian basis.20 Here objectivity 
is attained by exposing the systemic judgments to their "deadly" opponents. The 
Hegelian idea is that one's "world view" (Weltanschauung) shapes the information he 
uses to reach his conclusions. No data can ever fatally destroy a Weltanschauung, 
though it may produce modifications in the basic story. If you are convinced that there 

18 Critique of Practical Reason (1788). 
19 I might add that this remark can be generalized to any profession; to use a trivial example, 

the doctor who says, "If you go home, take aspirin and go to bed, you will maximize your chances 
of getting well," makes the strong systemic judgment that lying in bed will produce no adverse 
anxiety reactions. 

20 G. W. F. Hegel, Phenomenology of Mind (1807), and Logic (1816). 

This content downloaded from 144.122.205.126 on Wed, 09 Sep 2015 12:07:17 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


B-48 C. WEST CHURCHMAN 

is a Communist plot to overthrow democratic governments by inciting the young and 
other susceptibles to demonstrate and revolt, then no amount of data will ever make 
you change your mind.2t Many managers remain convinced they are in one business 
(e.g., railroad transportation) even though to others the far more plausible story is 
that they are in another (e.g., real estate). 

Tthe Hegelian exercise means confronting one's most cherished assumption with a 
plausible counter-assumption. It is by no means an easy exercise for one person to 
carry out, and often in the history of science and management the confrontations have 
been played out by different people. The point is less the design of the confrontation, 
as in really exposing oneself to the possibility of colossal error. This is the essence of 
the uncertainty of a profession; if one endures the heroic trial, then the result might 
be called "objective." To be sure, the distinction between subjective and objective now 
becomes social. The subjective is not derived from some one person's observations and 
thoughts; it rather derives from a social agreement not to examine the foundations of 
beliefs beyond a certain point. The more open the society is to such examination, the 
more "objective" its beliefs become. 

The foregoing account carries with it the smug tone of superiority, as though objec- 
tive societies are necessarily better than subjective ones. This would be a fallacious 
conclusion, much like the fallacious but commonly held belief that communication is 
always better than noncommunication. The inquiring mind is all too apt to believe 
that open inquiry is always superior to no inquiry. But even on its own grounds, this 
belief is untenable, because inquiry is a nonseparable component of the total social 
system. A well known disharmony of this century is the pursuit of nuclear and biologi- 
cal results long before man has invented a society capable of tolerating their impact. 
We have sadly come to learn that "truth for its own sake" is a myth, because it fal- 
laciously assumes that the inquiring subsystem of society can improve its own measure 
of performance independent of the rest of society and its problems. 

Furthermore, the task of objectivity is not a clear one. It is all very well to say that 
one should examine one's own basic beliefs, but how? They do not come up at our beck 
and call. And even if we seek out a known opponent, how can we be sure that he is an 
opponent of our most sacred opinions? The courtroom today does not put on trial some 
of our most serious convictions: e.g., that criminals ought to be convicted and punished 
if found guilty by their "peers." 

But these two caveats, that the way of objectivity may be both dangerous and un- 
certain, make the quest a heroic one, and therefore not to be scorned. Mythical heroes 
were terribly disruptive of people's lives, even of those who were relatively peaceful 
and benign. Also in performing their heroic tasks they tackled the wrong set of prob- 
lems, and it is only late in the game that a Hercules or Psyche asks why they are under- 
taking such monstrous efforts. Nevertheless, heroism is a great quality of the human 
spirit. I should say that a profession which lacks it is degraded thereby. I don't mean 
that all OR practitioners should constantly be questioning the basic systemic judg- 
ments of the OR group. It's simply that as a profession we should have our share of 
heroes. Who knows? "OR Central" may eventually be on prime time. 

21 Ackoff likes to tell a relevant joke. A man was persuaded to go to a psychiatrist because he 
was convinced he was dead. "Look here," said the therapist, "dead men don't bleed, do they?" 
"No," said the patient; at which the doctor took a needle and pricked the other's finger. "My 
God!" exclaimed the patient, "dead men do bleed!" A believer in the communist plot, if told by 
a very reliable expert that no such plot exists, would sadly conclude that his expert was no longer 
reliable, having probably been bought out by the enemy. 
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Now if the objectivity of "fact" in OR results from the dangerous and uncertain 
enterprise of arriving at a judgment in the context of the opposition of basic world 
views, then what about morality and ultimate value judgments? It certainly appears 
as though the popular dismissal of objectivity in moral matters holds no water. It is 
based on the idea that people differ about moral principles, within and between cul- 
tures. But people also differ about relevant facts for decision making, within and be- 
tween cultures. It begins to look as though the ethical relativists have made a thor- 
oughly arbitrary choice. Although the same basic methodology is used to determine 
both facts and the ultimate values of goals, they choose to regard the former as po- 
tentially objective but not the latter. And if they argue that it is not feasible to reach 
group agreement on ultimate values whereas it is feasible to do so on facts, then we 
are back to the familiar issue of systems analysis: when is agreement a reliable criterioR? 
Since this is still an unresolved problem of the OR inquiring system, the issue of ethical 
relativism is also unresolved. The heroes of OR will abandon relativism and embark on 
the dangerous quest. 

A nonrelativistic ethics for OR is not hard to find, because it is implicit in the very 
methods which OR uses. The principle is based on what can be called an "enabling" 
theory of value. Again, the basic theme goes back to Hobbes and Hume, as well as to 
Jeremy Bentham. The idea is that, with one exception, men differ radically in what 
they want, i.e., in the state of affairs they hope will occur. As E. A. Singer puts it, "With 
only one wish to be had, choose rather the power to get whatever you may come to 
want than the pleasure of having any dearest thing in the world."22 That is, the one 
exception is that each man wishes the ability to attain whatever it is each wants. True, 
the principle so stated in its baldest form, is close to being a tautology: the meaning 
of "want" implies a wish for a specific ability. The real problem of an enabling philos- 
ophy is to spell out the details of how such a system of ethics would work, especially 
since it is all too obvious that some men wish to slit another's throat, while the other 
wants nothing of the kind, or some men wish to abolish all wishing, and so on. 

The nineteenth century, which gave us the present of technology, also left one pos- 
sible solution to the theory of enabling value: produce enough so that everyone can 
attain what he wants. Of course, along with this proposed solution went the idea that 
people need to be educated to use their affluence. Thus the fundamental ethical values 
are technology and practical education. What was not clear in the nineteenth century 
theory was how people could be taught not to misuse it. There is a kind of "how-to- 
keep-the-natives-quiet" mystique on the part of the enthusiastic technological elite, 
based on the totally unwarranted assumption that the more power a man has, the less 
he will tend to disturb his fellow man. At the risk of this paper's sounding like a 
Tchaikovsky symphony, we've got again to play the inseparability theme which is one 
basis of OR's mystery: one cannot expect that more and more success in productivity 
will inevitably lead to system improvement. Nor do we understand the way in which 
man's cooperation with man should be designed to mesh well with man's increasing 
affluence and education. To mention one further example in this regard, a leveling of 
opportunity, i.e., the equalization of equity, which many believe to be the essence of 
cooperation, can quite easily destroy the incentive to create and produce new inven- 
tions. Finally, the two deepest mysteries of cooperation are the men who once lived 
and the men who will live, the voiceless majority. It is probably ridiculous to ignore 
what our ancestors would wish us to do if they were alive, and probably fatal to ignore 
what our progenitors will wish we had done. 

22 E. A. Singer, Jr., On the Contented Life, Henry Holt & Co., New York (1936), p. 145. 
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The practitioner may feel that the academic has strayed far away in this discussion 
of the ethics of the profession, and to some extent this is true, since the academic is 
trying to get a broad perspective, to see what the whole forest looks like. There is no 
a priori reason why every academic concern should be tomorrow's practioner's prob- 
lem. But in the present case the practitioner does face much the same issue as the 
academician in a specific context. Many managers tend to pay attention to one pro- 
ductive measure of their organizations, gross sales or items produced, number of gradu- 
ates, number of people removed from the poverty class, and so on. They are proud of 
a record which moves these measures upward. The unwary operations researcher is 
apt to find himself formulating problems in the manager's terms, and to find his down- 
fall when management changes from expansion to contraction. 

Returning to the broader perspective, we need to ask to what extent any one of us 
ought morally to be concerned about lives beyond our own life spans. Today's concern 
with the ecology of the environment seems to say that we should. But why? What 
makes me wish for the power of those of the past who are forever powerless or those 
of the future who only will come to power in an age when I too am powerless? There 
must be something deeper than a mere enabling philosophy. 

This "something beyond personal power" has often been called morality. Morality 
is that force which takes us beyond the boundaries of the system which is directly 
relevant to our lives. If one looks at the Ten Commandments, it is clear that each one 
of them is a prescription not to do something which normally would be rather natural 
and beneficial. Immanuel Kant caught this spirit of morality in a very elegant manner. 
He believed that morality as a force ("principle") is applicable to all Wills, i.e., to the 
totality of humanity. His formulation of the moral principle is: "Make only those 
decisions which treat humanity (in you or in another) as an end, never as a means 
only."23 

Kant's moral law, although it universalizes the motivation for consideration of all 
men, dead, living and to live, nevertheless poses a paradox for the profession of OR. 
It is difficult to conceive of an OR recommendation which does not treat some people 
as means only. For example, a great deal of OR consists in reducing costs, where, at 
least in principle, the savings mean firing or re-allocating personnel. Since the opera- 
tions researcher rarely takes these people into account, it seems reasonable to say that 
he "treats them as means only, not as ends." Even in the public sector, the operations 
researcher will find that with all the best intent in the world, his plans nonetheless are 
immoral according to Kant's law. 

Another example of the possible immorality of OR is the frequent collaboration be- 
tween OR and management in instituting changes in organizations without any par- 
ticipation whatsoever on the part of the rest of the people concerned. One can make a 
plausible argument which would have wide acceptance today, that a part of what Kant 
calls "humanity in a person" consists in that person's having a strong share in the 

23 Fundamental Principles of the Metaphysic of Morals (1785). Kant is more famous for another 
version of this principle, the categorical imperative: make decisions as though the basic policy of 
the decision were a universal policy applicable to all men ("Universal Law of Nature"). Kant 
regarded this version as more fundamental, because, he says, all the usual moral laws follow from 
it. But it is interesting to note how a contemporary development, game theory, dramatically shows 
up the fallacy of Kant's reasoning. Deception, Kant says, cannot be made into a universal policy, 
because then no one could be deceived if he knew that all men were deceiving; thus "thou shalt 
not lie" was supposed to follow from his categorical imperative. But game theory tells us that if 
we are engaged in the universal policy of deception, we should use a mixed strategy, and no con- 
tradiction results; indeed, it may be that Nature and man together do play such a game. 
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decisions that affect his life. To the extent that managers and their collaborators pre- 
vent such participation, they are treating humanity in another as a "means only." 

It needs emphasizing again that the issue of morality and OR is an academic matter, 
i.e., an issue dealing with the preparation for the profession. There is, of course, the 
question whether a moral code should be imposed on the practitioners of the profession, 
as it i;s in medicine, psychology and the law. But experience shows that such moral 
codes create no deep dilemma or mystery for the profession. They tend, in fact, to 
amplify the second of Blauch's conditions, namely, service to the needs of the people 
rather than to personal gain. On the whole, I do not regard the writing of such moral 
codes to be a problem of academic concern. 

Now the deeper problem of morality, the hidden evil of doing good, is certainly 
amenable to study. Kant himself, with great foresight, believed he saw a solution.24 
His notion was that the principle of seeking happiness, which in OR we would call 
maximization of the measure of performance, is always partially at odds with the moral 
law. But, he thought, the two may be made to converge "in the limit," so that he was 
in effect suggesting a superior measure of performance. At the lower level, we use cost- 
benefit, or net profit, or social indicators; at the higher level we estimate the dispersion 
between the plans such measures generate and the plans which morality generates. 
The closer the two plans, the "better" is the planning function. 

Whether we should be satisfied with Kant's notion of progress does require more 
study, as does the whole topic of morality and planning. For one thing, the moral side 
of planning appears to preclude any trade-off principle, since one does not pay for evil 
by doing good. The manner in which the "superior scoring system" would be designed 
is at this time very obscure. 

But there is one very important aspect of Kant's suggestion which becomes another 
mystery of OR as a profession. Most practitioners pray that their mistakes will not 
come back to haunt them, and the astute practitioner tries to create an environment 
in which no error will ever prove fatal. One might label such efforts as attempts to 
create planning stability, e.g., by the right kind of friendships or trusts, or by avoidance 
of very risky alliances. 

The profession of OR faces much the same problems in the large. Not only will 
mistakes be made by operations researchers, but much more to the point, there may 
be forces at work which will negate all the most strenuous and excellent efforts of ap- 
plied science to improve society. Hence the mystery is: what are the characteristics of 
the whole system which guarantee that no such calamity will occur, and that "im- 
provement" can be real rather than illusory? It is certainly in keeping with one philo- 
sophical tradition25 to call these characteristics God. Theology is another aspect of the 
academician's concern for the profession of OR. 

9. Securing 

We come finally to the last of the terms of OR's definition, "securing." It needs to 
come last, because OR as a profession is not primarily interested in persuading decision 
makers to adopt its recommendations; it seeks implementation only when the prac- 
titioner has sound scientific grounds for believing that his recommendation is a real 
improvement in the social system. 

24 In the Critique of Practical Reason, 1788; see, in particular, the section on "The Immortality 
of the Soul as a Postulate of Pure Practical Reason." Modern man is more inclined to accept the 
principle of the immortality of mankind than the immortality of each rational being. 

25 See, for example, Descartes, ibid. 
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Much has been written on implementation,26 and there is no need here to review the 
results. I am more concerned with an aspect which has not been discussed, and which 
does constitute another basic mystery. 

It must be admitted that OR as a profession is based on a philosophy which is not 
held valid by many conscientious people, both old and young; indeed, many people 
regard OR's philosophy to be dangerous if not subversive. We have already alluded to 
the morality issue, but there is another aspect which is equally important. This might 
be called constituency decision making. In its ideal form, the idea is that each public 
or private decision maker is responsible to the wishes of his constituency, which decides 
whether or not he is to continue his role of decision making. Obviously, the decision 
maker's main measure of performance will be the probability that he will remain in his 
role, i.e., be re-elected or promoted or maintained. The constituency, in the eyes of the 
operations researcher, need not be the client; nor does the constituency have the ability 
to perform the required analysis. Constituencies tend to be impressed by sheer num- 
bers: number of students graduated, number of acts of violence, number of dollars of 
sales, and so on. The operations researcher well knows the pitfalls of using such numbers 
as a basis of decision making. The name of the constituency game is politics, and the 
chief commodity is political power. Maximizing political power is not a basic goal of 
OR's philosophy. 

Here again the profession has to find a way to live with its opposition, with the ex- 
pectation of a convergence over the long run. The method also is obscure, and has to 
be learned, if at all, through experience. Once the practitioner has learned how to adapt 
his behavior to his opposition, i.e., to political power structures, while still maintaining 
his overall goal of system improvement, then he has taken the essential step in "se- 
curing." 

10. Conclusion 

Such an account of the mysteries of the profession might run the danger of creating 
a malaise among both the practitioners and the academics. But this would be a badly 
mistaken attitude. All professions face similar deep mysteries. The "body of erudite 
knowledge" must include an inventory of items which we know we do not know. 

What should OR do about its mysteries, its "irrational side," other than appreciate 
it? To make a series of recommendations with assurance is obviously contrary to the 
spirit of the paper itself. The following suggestions are intended mainly to illustrate 
the points made earlier. 

(1) There is above all the very personal side of OR, where each practitioner should 
develop his own feelings and ideas about the profession. I should say it's probably a 
healthy sign, on the whole, whenever the practitioner begins to realize that he doesn't 
really know what OR is all about and appreciates and enjoys this realization. 

(2) The societies are hampered from doing anything very different because their 
organizational structure and form of meeting has become so stylized. Many of us in 
the early days of ORSA and TIMS dreamt of experimentation, with journals, with 
meetings, with organization. Try a year without Management Science, replacing it by a 
communication system of letters and working papers (including letters of recommenda- 
tion for young professors). Hold a meeting without any announced program. Abolish 
the TIMS council and hold instead a series of self-evaluation meetings which begin 

26 C. West Churchman and A. H. Schainblatt, "The Researcher and the Manager: A Dialectic 
of Implementation, "Management Science, Vol. 11, No. 4, February, 1965. 
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with the invocation: "We have failed as a society; therefore ...." More practically, 
hire an organization to determine why TIMS and ORSA cannot apply OR to them- 
selves. 

(3) Publish papers on "failures which learn," in order to develop the value of un- 
certainty as the pathway to understanding. 

(4) Hold "morality meetings" where there are no experts. 
(5) Assess the relevance of OR and MS to (a) nonmilitary local, national and inter- 

inational problems, (b) the youth, (c) the conservative lower middle class, (d) top 
management of firms. 

(6) Experiment with the schools. For example, form a consortium of organizations 
(firms, government agencies, unions, churches, etc.), and call them a "school of man- 
agement." Each organization separately pursues its own goal; all organizations col- 
lectively pursue the goal of preparing people to manage or "do OR." How would they 
organize themselves to accomplish this task of preparation? 

(7) Make some models of the tactics and strategies of OR teams. Include in these 
the essence of "faith, hope and charity." 

And, last, remember that the joy of OR is that it is in the center of the deepest mys- 
teries of the human race, because, academically speaking, it has taken on the whole 
system. It could only have come into existence in the twentieth century: as everyone 
knows, the greatest discovery of our century is the place called the Whole World. 
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