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William Thomas

Operations Research vis-à-vis Management at 
Arthur D. Little and the Massachusetts 

Institute of Technology in the 1950s 

This article examines the establishment of the fi eld of opera-
tions research (OR) at the Arthur D. Little consulting fi rm and 
the Massachusetts Institute of Technology. OR advocates en-
visioned the fi eld as a new kind of bureaucratic organ dedicated 
to general studies of business problems, staffed by trained sci-
entists who could employ sophisticated methods if needed. The 
crux of their promotional strategy was to use their apprecia-
tion of general managerial practice to overcome the tensions 
to be expected from their claims to apply generic scientifi c 
methods to nonscientifi c activities. However, they discounted 
possible intellectual competition with established professions. 
This competition ultimately confi ned OR’s identity to a juris-
diction defi ned by novel mathematical techniques.

uring World War II scientists were employed by British, Cana-
dian, and American military services in “operations research” (OR) 

groups to study military tactics and the use of technology in combat, 
and to advise on the suitability of policies and practices in light of up-
to-date evidence.1 These wartime studies were designed to address what-
ever questions might bear on high military offi cers’ deliberations, which 
could mean simply parsing statistics, or, when necessary, undertaking 

I am grateful to David Kaiser and Spencer Weart and to the editors and referees of this 
journal for crucial guidance and comments; to the staff of the MIT Archives and Special Col-
lections, and the National Academies archives; and to John D. C. Little and John Magee for 
agreeing to interviews. Most of the work on this article was conducted at Harvard University 
with the support of a National Science Foundation Graduate Research Fellowship, and at the 
Center for History of Physics of the American Institute of Physics.

1 On OR scientists’ World War II–era perspective of their work as science, see William 
Thomas, “The Heuristics of War: Scientifi c Method and the Founders of Operations Re-
search,” British Journal for the History of Science 40 (June 2007): 251–74. The British and 
Canadian term is “operational research.” The term “operations analysis” was used by the 
United States Air Force.
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more sophisticated tasks like evaluating the operational effectiveness of 
radar sets. Following the war, some American scientists supposed that 
existing managerial decision-making in the civil sector was suffi ciently 
haphazard, and scrutiny by scientists suffi ciently benefi cial, that it made 
sense to establish operations research as a new profession. 

Circa 1950, a small group of these scientists aggressively lobbied 
industrial fi rms through a National Research Council (NRC) committee 
dedicated to OR. They managed to generate substantial interest in the 
subject, leading to its successful institutionalization.2 However, as the 
1950s progressed, OR became increasingly defi ned not by the perfor-
mance of generic investigations in support of high-level management, 
but by its association with sophisticated mathematical theories of deci-
sion and resource allocation, such as linear programming, queuing the-
ory, game theory, and inventory theory. In practice, strict adherence to 
this mathematical canon tended to restrict the profession’s advisory 
work to a relatively narrow class of logistical optimization and data-
analysis problems for which these techniques were well suited.3

This transformation in OR happened for different reasons in dif-
ferent places. To paint events in broad strokes: at the Case Institute of 
Technology, the philosophers of science West Churchman and Russell 
Ackoff taught OR as part of an attempt to reduce their “experimental-
ist” philosophy to practice; they fostered mathematical OR as a refi ne-
ment of their ideas, but felt the subject should never be confi ned to a 
mathematical canon. At the new Graduate School of Business Adminis-
tration of the Carnegie Institute of Technology, theoreticians such as 
Herbert Simon regarded OR as part of a more general attempt to de-
velop abstract, largely academic, theories of managerial decision-
making and economics. However, at The Johns Hopkins University, 
systems engineers led by Robert H. Roy regarded mathematical OR pri-
marily as a set of practical techniques that were appropriate for speci-
fi ed tasks in industrial engineering. This perspective was similar to that 
taken by many industrial fi rms interested in OR. Naturally, though, 
there were many places, most notably the RAND Corporation, where 

2 Their main initiative was the production of the brochure “Operations Research with 
Special Reference to Non-Military Applications,” Apr. 1951, available in a self-titled folder in 
the NRC, Division of Physical Sciences, Committee on Operations Research papers, National 
Academies Archives, Washington, D.C. (hereafter NA Archives). Many other materials re-
lated to the committee’s business are to be found here. The proponents also produced a num-
ber of promotional articles for scientifi c audiences, for example, Philip M. Morse, “Must We 
Always Be Gadgeteers?” Physics Today 3 (Dec. 1950): 4–5.

3 On the history of these techniques, see Saul Gass and Arjang Assad, Annotated Timeline 
of Operations Research: An Informal History (New York, 2005). On the professional history 
of OR in Britain, see Maurice W. Kirby, Operational Research in War and Peace: The British 
Experience from the 1930s to 1970 (London, 2003).
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mathematical OR was regarded both as a set of engineering tools and as 
an academic research subject.4 In this article, I concentrate on the Mas-
sachusetts Institute of Technology (MIT) and the nearby consulting 
fi rm Arthur D. Little, Inc., two places where the clear aim in institution-
alizing OR was to transfer into the civil sector the wartime model of 
generalist investigation, with optional recourse to more sophisticated 
techniques.

Prior accounts of OR’s turn to mathematical specialization have not 
confronted the variety of visions that came to surround OR in the post-
war period. They have instead assumed that the development of a math-
ematical canon represented a sort of pathology of professionalization, 
which detached it from the generalist investigations touted by its war-
time practitioners. Andrew Abbott has suggested that “mathematical 
preeminence” was a “professional regression” resulting from a turn to-
ward self-regarding academic virtuosity in OR.5 Thomas Hughes has 
grouped OR with systems engineering as a technical form of expertise 
that became subjected to typical criticisms of technocratic management 
and had to be supplemented by more humanistic and democratically 
inclusive “postmodern” methods.6 Such accounts generally assume in 
one way or another that mathematics lent OR a precarious “authority 
and prestige” then associated with “science.”7 They also suppose a chron-
ological process of neglect or attainment of some general nontechnical 
conception of management, which might have granted OR wider and 
more legitimate authority.8 

4 These comparisons will be stressed in my forthcoming book, tentatively titled Rational 
Action: The Sciences of Policy in Britain and America, 1940–1960. On technical work at 
RAND and the Carnegie Institute of Technology, see Judy L. Klein’s forthcoming book, Pro-
tocols of War and the Mathematical Invasion of Policy Space, 1940–1975. On Russell Ack-
off’s relations with the OR profession, see Maurice W. Kirby, “The Intellectual Journey of 
Russell Ackoff: From OR Apostle to OR Apostate,” Journal of the Operational Research So-
ciety 54 (Oct. 2003): 1127–40; and Maurice W. Kirby, “Paradigm Change in Operations Re-
search: Thirty Years of Debate,” Operations Research 55 (Jan. 2007): 1–13. However, Kirby 
does not stress Churchman and Ackoff’s philosophical program.

5 Andrew Abbott, The System of Professions: An Essay on the Division of Expert Labor 
(Chicago, 1988), 237–38.

6 Thomas P. Hughes, Rescuing Prometheus (New York, 1998), esp. ch. 4.
7 Quote from Michael Fortun and Silvan S. Schweber, “Scientists and the Legacy of World 

War II: The Case of Operations Research (OR),” Social Studies of Science 23 (Nov. 1993): 
595–642, p. 629. They correctly stress the possible lack of novelty of OR as a crucial problem 
facing its proponents.

8 Also see Stephen P. Waring, Taylorism Transformed: Scientifi c Management Theory 
since 1945 (Chapel Hill, 1991), esp. ch. 2; and Stephen P. Waring, “Cold Calculus: The Cold 
War and Operations Research,” Radical History Review 63 (Fall 1995): 28–51. These criti-
cisms seem to be linked to criticisms of mainstream OR led by Russell Ackoff, which ulti-
mately led him to leave the fi eld in favor of “Social Systems Science”; see the works by Kirby 
in note 4. Waring, Hughes, and Kirby all use Ackoff’s criticisms to build their narratives. An-
other more recent view holds that a similar divide in OR could be drawn geographically, 
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A more satisfying analysis can be achieved by assuming that OR’s 
proponents always had access to a general conception of management, 
but that proponents who wanted to impact decision-making in busi-
nesses directly were not in a good position to assert themselves as gen-
eralists. Christopher McKenna has shown how consulting fi rms were 
already dividing and shifting their work between different specialized 
services to maintain advantages against each other while maintaining a 
collective claim over the general fi eld of management-related knowl-
edge.9 In a 1951 article, Herbert Solow, a writer for Fortune magazine, 
was one of the few people to evaluate the professional prospects for OR 
in light of that competition. At that time, the most notable manifesta-
tion of nonmilitary OR was at Arthur D. Little. Solow supposed the OR 
scientists there might be able to exert a competitive pressure on “old-
line” consultants by laying claim to a more sophisticated methodology. 
However, he also identifi ed a strategy that traditional consultants could 
use to limit any such competitive pressure: “If you can’t beat them, 
somebody once said, join them. Or hire them.” He predicted, “Little is 
likely to run into competition on its own level from old-line fi rms.”10 He 
was correct: within a few years fi rms such as Arthur Andersen and Booz, 
Allen & Hamilton would hire members of the Operations Research So-
ciety of America, which was established in 1952.

For their part, OR’s proponents habitually downplayed competitive 
challenges presented by clearly related activities, such as management 
consulting, as well as by established specialties, such as consumer re-
search and quality control.11 Given their failure or inability to deal seri-
ously with competitive pressures, the increasing identifi cation of OR with 
advanced techniques seems like more of a fortunate boon to the nascent 
profession than an intellectual trap. One might even speculate that be-
coming associated with theoretical techniques salvaged non military OR 

whereby a technical version prevails in the United States, and a general version holds in Eu-
rope; see Philip Mirowski, Machine Dreams: How Economics Became a Cyborg Science 
(New York, 2002), esp. ch. 4; and John Krige, American Hegemony and the Postwar Recon-
struction of Science in Europe (Cambridge, Mass., 2006), esp. ch. 8.

9 Christopher D. McKenna, The World’s Newest Profession: Management Consulting in 
the Twentieth Century (New York, 2006).

10 Herbert Solow, “Operations Research,” Fortune (Apr. 1951): 105–22.
11 This attitude is particularly visible in the archival fi les cited in note 2, including the 

cited brochure and “Proceedings of the Conference on Operations Research held at the Uni-
versity of Illinois, 27 Sept. 1951,” located in a self-titled folder. Maurice W. Kirby, “Operations 
Research Trajectories: The Anglo-American Experience from the 1940s to the 1990s,” Oper-
ations Research 48 (Sept. 2000): 661–70, explicitly rejects the view, held by some members 
of the OR community in the 1950s, that expert competition in American markets slowed the 
advance of OR in that country. Kirby observes that advance was also slow in what he views as 
a comparatively less professionalized Britain. This argument shares many OR proponents’ 
view that existing analytical assistance to managers was generally weak, and thus that the 
terrain was clear for the intervention of the proponents of OR.
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from professional oblivion. However, proponents’ concern for practi-
tioners’ ability to make claims to broad managerial knowledge was not 
wasted. Even while OR was increasingly, and perhaps necessarily, de-
fi ned to outsiders by mathematical techniques, internally many OR 
proponents would continue to stress paying attention to general mana-
gerial problems as a way to maintain legitimacy and relevance when 
working within businesses.12

The two cases I present in this article should make OR proponents’ 
position clearer. The start-up OR group established at Arthur D. Little 
in 1949 had to defi ne its work in a way that capitalized on the fi rm’s his-
tory of technical consulting to gain entry into the established fi eld of 
management consulting, while not restricting the scope of their work 
by anchoring it to OR’s increasingly prevalent technical content. Mean-
while, at MIT, OR had to fi nd a place at the institute at the same time as 
it was establishing its new School of Industrial Management. The ulti-
mate establishment of the Operations Research Center there (which re-
mains a highly respected center for OR training) owed more to circum-
stance than to any fi nal resolution concerning the relation between OR 
and the fi eld of management.

Operations Research at Arthur D. Little

Before World War II, Arthur D. Little, Inc. had gathered a strong 
stable of scientifi c talent. While the fi rm had not participated in the 
management-consulting boom of the 1930s, it had advised clients on 
managerial and economic issues related to technology.13 After the war, 
two fi rm employees, Bruce Old and Gilbert King, suggested that the 
wartime innovation of operations research could provide a springboard 
for the company to make an entry into management. Old, a metallurgist, 
had served in the Navy’s Offi ce of the Coordinator for Research and De-
velopment, and had had some experience with the Navy’s wartime OR 
work.14 King was a physical chemist who had been involved with OR in 
the later years of the war. Together, they convinced Raymond Stevens, 
a vice president, to establish an industry-oriented OR group.15

12 OR would continue to have diffi culty maintaining a position within various economies 
of knowledge; see Randall S. Robinson, “The Operations Research Profession: Westward, 
Look, the Land is Bright,” in Perspectives in Operations Research: Papers in Honor of Saul 
Gass’ 80th Birthday, ed. Francis B. Alt, Michael C. Fu, and Bruce L. Golden (New York, 
2006), 135–52.

13 For history of the fi rm, see E. J. Kahn, The Problem Solvers: A History of Arthur D. Lit-
tle, Inc. (Boston, 1986).

14 Harvey M. Sapolsky, Science and the Navy: The History of the Offi ce of Naval Research 
(Princeton, 1990).

15 John Magee, interview with the author, 11 Apr. 2005, Concord, Mass.
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Stevens assigned Harry Wissman, one of the company’s few hold-
ers of a business degree, to construct an OR group on an experimental 
basis. In the fall of 1949, Wissman hired as an assistant John Magee, a 
recent graduate of Harvard Business School who was working as a fi -
nancial analyst.16 However, Wissman recruited the lion’s share of the 
OR staff from the Navy’s Operations Evaluation Group (OEG).17 Key 
players in the Navy’s original wartime OR effort also consulted part 
time, including Columbia University physical chemist George Kimball 
(who later joined full time and became a vice president) and MIT physi-
cist Philip Morse, who was a key proponent of developing a civilian OR 
fi eld.18

Meanwhile, Sears, Roebuck & Company, a client of Arthur D. Lit-
tle’s R&D consulting services, agreed to serve as a test case for the new 
OR activity. Sears had collected punch-card records of the names, ad-
dresses, and ordering histories of some ten million of its mail-order 
customers. Because of the prohibitive costs of mailing the bulky spring 
and fall catalogs, Sears managers knew it was only worthwhile to send 
them out to those customers most likely to make a purchase. Over the 
course of decades, the company had established an elaborate set of rules 
to manage catalog distribution, and had even conducted experiments 
wherein they sent catalogs out to everyone on the list in certain markets 
to see how reliable their rules were. The OR group was tasked with im-
proving these rules. If they were successful, then it would seem more 
likely that OR could lay claim to being something new and important.19

The OR group began their test by trolling through the data that 
Sears had collected, seeking out hidden regularities. Their quantitative 
analysis revealed certain facts, such as that the frequency of ordering 
was a far better guide to future ordering habits than order size. George 
Kimball suggested that the predictive value of customer information 
would decay exponentially with the data’s age, and this turned out to be 
correct. In the end, although the changes made in the rules on account 
of the OR group’s study were not radical, they did result in millions of 

16 Magee later recalled that he was hired as Wissman’s “briefcase carrier”; Magee, inter-
view with the author, 11 Apr. 2005. He would later become a driving force behind the OR 
group, and, ultimately, president and CEO of the fi rm. For further information, see Saul I. 
Gass, “John F. Magee,” in Profi les in Operations Research: Pioneers and Innovators, ed. Ar-
jang A. Assad and Saul I. Gass (New York: Springer, 2011).

17 John F. Magee, “Operations Research at Arthur D. Little, Inc.: The Early Years,” Opera-
tions Research 50 (Jan. 2002): 149–53. 

18 Magee, “Arthur D. Little.” Horace Levinson, the head of the NRC committee on OR, was 
retired but consulted with Arthur D. Little. He had worked in mail-order retailing before 
joining Bamberger’s and Macy’s as a research director. See Horace C. Levinson, “Experiences 
in Commercial Operations Research,” Journal of the Operations Research Society of Amer-
ica 1 (Aug. 1953): 220–39.

19 Ibid.
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dollars in extra revenue yearly at no additional advertising cost. Magee 
published the results of the study in the second issue of the new Jour-
nal of the Operations Research Society of America in 1953, disguising 
Sears as a coffee distributor that was trying to decide how to allocate its 
promotional aid to stores. For its part, Sears continued to employ Ar-
thur D. Little’s OR services for many years afterward.20

The Sears study is a good example of an early commercial OR effort, 
balancing the key wartime connotation of OR as the routine quantita-
tive scrutiny of policies against the idea that OR scientists could use ad-
vanced quantitative methods. This balance was also evident in a 1953 
article extolling OR that John Magee co-wrote for the Harvard Busi-
ness Review (HBR) with Cyril Herrmann, a professor of management 
at MIT. Publishing articles in HBR was a common way for management 
consultants to promote their services to executives, and Magee and 
Herrmann directed their work to that audience.21 The article made only 
a brief mention of the military, appealing instead to the generalized 
idea of OR by describing it as a way to help “single out the critical issues 
which require executive appraisal” and provide “factual bases to sup-
port and guide executive judgment.” However, Magee and Herrmann 
also fl aunted OR’s connection to “scientifi c method.” A two-page side-
bar worked through various technical examples, complete with inte-
grals and esoteric mathematical quantities, such as π2 and e−g/S. 

The burden of the article was to convince managers that OR was 
novel, but also compatible with existing managerial methods. Magee 
and Hermann did not presume that the idea of “science” conveyed any 
inherent authority in the business world. They understood business and 
management expertise to be based on experience with specialized mar-
kets and on organizing effective teams, and they understood that scien-
tists were imagined, by contrast, to embrace quantitatively dehuman-
ized approaches to problems. Accordingly, they were sensitive to the 
possibility that extolling a brand of reason foreign to business practice 
would be more likely to have been seen as a gimmicky sales pitch than 
as an exciting new approach.22 And in fact, HBR’s editors marveled in 

20 Ibid.; John F. Magee, “The Effect of Promotional Effort on Sales,” Journal of the Oper-
ations Research Society of America 1 (Feb. 1953): 64–74.

21 Cyril C. Herrmann and John F. Magee, “ ‘Operations Research’ for Management,” 
Harvard Business Review 31 (July 1953): 100–112. On HBR articles as advertising, see 
McKenna, Newest Profession, 72. Early ideas about OR at Arthur D. Little prior to the estab-
lishment of a group refl ected the wartime view; see Industrial Bulletin of Arthur D. Little, Inc., 
no. 236 (Oct. 1947).

22 One OR practitioner working for the Booz, Allen and Hamilton management consulting 
fi rm warned about the potential to clash with business culture in an article for the OR profes-
sional journal; J. W. Pocock, “Operations Research and the Management Consultant,” Jour-
nal of the Operations Research Society of America 1 (May 1953): 137–44. 
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mock incredulity in their introduction to the issue: “Apparently a team 
of men, most of them unfamiliar with the business, can go into a com-
pany and solve industrial problems that a veteran management can-
not!”23 To make their appeal, Magee and Hermann had to appear to 
bridge the supposed cultural and intellectual divides between business 
and OR cultures. They emphasized the managerial idea that the right 
kinds of people had to be put into OR groups. The introduction to the 
HBR article identifi ed the business-school graduate Magee as a “math-
ematician,” while Herrmann was described as a “business specialist,” 
which was to say someone who “goes around to the client company’s 
plants and offi ces, gets the necessary information, and sizes up the busi-
ness problem” for the more technical members of the OR team. 

Another part of the bridge was built by demonstrating a full aware-
ness of the cultural failures of previous “scientifi c” approaches to busi-
ness problems, singling out effi ciency engineering.24 They recognized, 
for example, the danger that “regular employees might resent ‘outsider’ 
investigators dipping into the internal operations of the company.” To 
allay such fears, Magee and Herrmann leveraged the less arcane repu-
tation of management-consulting fi rms. Consultants, they claimed, 
were “trained to approach their work with integrity and tact.” OR’s 
entry into a business would not suddenly usher in an amoral and overly 
rigid by-the-numbers approach to managerial problems. On the con-
trary, “Professional personnel in operations research strongly empha-
size [the] distinction between the operations research responsibility for 
analysis and the executive responsibility for decision.” Executives would 
actively shape analyses by instilling their organization’s unique values, 
concerns, and practices into them.25

Magee and Herrmann did not identify OR one-to-one with man-
agement consulting. Unlike consulting, OR was not something that was 
necessarily external to an organization, especially in medium-to-large-
size organizations that might have constant use for quantitative policy 
investigations.26 Yet, while OR’s proponents sought to reassure man-
agers that their work could augment managerial thinking, they also 
had to reassure managers that they did not aim to take over managers’ 
work. Eager to avoid confl icts of responsibility, Magee and Herrmann 

23 “In This Issue,” Harvard Business Review 31 (July 1953): 7–12, esp. 8.
24 The article noted the threat “to send the term ‘operations research’ along the way of 

others, like ‘effi ciency engineering,’ which sooner or later became victims of undiscriminat-
ing acceptance and careless usage.” Herrmann and Magee, “Operations Research,” 112.

25 Ibid., 109, 111.
26 Conveniently, consulting agencies such as Arthur D. Little could be used to “try out op-

erations research before [the company] commits itself permanently,” and to help initiate and 
organize an internal OR group once the company had decided to go ahead; Herrmann and 
Magee, “Operations Research,” 110.
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critiqued other unnamed operations researchers’ professionalization 
strategies. “Some practitioners,” they wrote,

even take the rather broad point of view that operations research 
should include rather indefi nite and qualitative methods of the so-
cial fi elds. Most professional opinion, however, favors the view that 
operations research is more restricted in meaning, limited to the 
quantitative methods and experimentally verifi able results of the 
physical sciences.27 

Expanding OR’s intellectual interests to parallel managerial work al-
lowed them to make a claim to working easily with managers, just as 
consultants did; restricting OR’s defi nition to a technical jurisdiction 
avoided damaging claims that they sought to subsume managerial 
knowledge within their new profession.

That Arthur D. Little consultants understood their work as strad-
dling domains of technical virtuosity and managerial practicality is evi-
dent in their published treatments of inventory and production-control 
issues. The fi rm began working on inventory problems with a 1951 study 
for Johnson & Johnson led by George Kimball and soon built up an ex-
pertise in the area.28 The fi rm’s fi rst publication on inventory theory 
was a 1955 article in the Journal of the Operations Research Society of 
America written by fi rm employee Herbert Vassian. It expanded on an 
article in Econometrica by the management theorist Herbert Simon 
that applied servoengineering mathematics to decision problems in in-
ventory and production control. Vassian modifi ed Simon’s work to han-
dle discrete variables, rather than continuous functions, as representa-
tions of system behavior, refl ecting the way most data were obtained in 
industry.29

As the professional OR journals leaned increasingly toward formal-
ism, subsequent fi rm publications shied further away from theory. In 
1956 John Magee published an unusual three-part series in HBR on in-
ventory policymaking, which combined the insights of the previous 
several years on inventory theory with the spirit of outreach from his 
previous HBR article.30 This series, however, made only passing men-
tion of OR, and concentrated on introducing managers to principles 

27 Herrmann and Magee, “Operations Research,” 102.
28 Magee, “Arthur D. Little,” 151.
29 Herbert J. Vassian, “Application of Discrete Variable Servo Theory to Inventory Con-

trol,” Journal of the Operations Research Society of America 3 (Aug. 1955): 272–82.
30 John F. Magee, “Guides to Inventory Policy, I. Functions and Lot Sizes,” Harvard Busi-

ness Review 34 (Jan. 1956): 49–60; John F. Magee, “Guides to Inventory Policy, II: Prob-
lems of Uncertainty,” Harvard Business Review 34 (Mar. 1956): 103–16; John F. Magee, 
“Guides to Inventory Policy, III: Anticipating Future Needs,” Harvard Business Review 34 
(May 1956): 57–70.
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and techniques that could help them view their own inventories as a 
profi table policymaking tool, rather than as a necessary evil. 

Magee framed the inventory problem as a managerial problem of 
mediating between different departmental perspectives on inventory. 
He wrote that each departmental manager

fails to recognize costs outside his usual framework. He tends to 
think of inventories in isolation from other operations. The sales 
manager commonly says that the company must never make a cus-
tomer wait; the production manager says there must be long manu-
facturing runs for lower costs and steady employment; the treasurer 
says that large inventories are draining off cash which could be used 
to make a profi t.31

In order to assess the problem from an overarching managerial per-
spective and to develop an effective policy, one fi rst had to ask the ques-
tion of what roles an inventory served in one’s specifi c company. Were 
they the result of economies achieved through large production runs or 
buying in bulk? Did they guard against volatile shifts in demand? Were 
they being built up for an anticipated busy season?

Once managers asked such questions, they could begin to formu-
late a more rational response to the inventory problem. It was impor-
tant to adopt the removed perspective of the cost accountant. If one 
sank one’s resources into inventories, for instance, that act would cost 
the company in terms of other investment opportunities not chosen. 
However, if one avoided other larger costs by keeping an inventory, 
then the inventory could be regarded as a productive investment. Magee 
observed that these costs, such as those associated with depletion, could 
be diffi cult to calculate, but he emphasized that they were inherent to 
inventory policies, whether consciously considered or not. Crucially, he 
suggested that the ways these costs should be evaluated were tied to the 
traditional thinking in companies. For example, rather than assign a 
more-or-less arbitrary dollar cost to sales lost due to backorders (as for-
mal inventory theory might recommend), a company could instead fi x 
what it defi ned as a “reasonable” standard of customer service, and then 
set inventory costs associated with fl uctuating demand around that 
standard. Magee noted that policies were always strongly tied to the mi-
lieu in which they would be applied. “Fluctuation stocks are part of the 
price we pay for our general business philosophy of serving the con-
sumers’ wants (and whims!) rather than having them take what they 
can get,” he wrote. “The queues before Russian retail stores illustrate a 
different point of view.”32

31 Magee, “Guides, I,” 50.
32 Ibid., 50–57, quotes on 52, 56; also Magee, “Guides, II,” 105.
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How sophisticated a particular inventory system needed to be was 
also a function of the needs of individual companies. In some cases, es-
tablishing relatively arbitrary standards would suffi ce. One could chart 
expected inventory levels versus actual inventory levels on a graph and 
then determine one’s inventory policies on the basis of the effi cacy of 
that graph in satisfying the company’s cost-control needs. Alternatively, 
in more cost-sensitive systems, one could actually calculate optimal poli-
cies using more or less rigorous mathematical standards that were by 
that time familiar elements of the OR canon. In a 1958 book on inven-
tory and production control (co-written with his Arthur D. Little col-
league David Boodman), Magee offered only basic inventory formulas, 
relegating any mention of more abstract treatments to the footnotes.33 
In some cases where there were many product lines, linear program-
ming techniques might be needed to fi nd economical solutions. In sim-
pler situations, trial and error could be trusted to converge on the cor-
rect solution without any sophisticated calculation.34 

Above all, Magee stressed, an inventory policy was an evolving 
thing. It was constant and controlled enough to achieve new economies, 
but was meant to be fl exible enough to accommodate new information 
and respond to unexpected events. Some companies might be immedi-
ately ready for complicated inventory and production-control methods, 
whereas other companies had to undergo a lengthier process of market 
and supply-chain research and meditation on business goals before ap-
propriate policies could develop.35 For John Magee and the consultants 
at Arthur D. Little, any inventory policy, or really any operations re-
search study, represented a most rational guess of policy based on cur-
rent knowledge of a given policy problem, always leaving the possibility 
open of future refi nements when convenient opportunities arose. This 
way of thinking about OR would not prove too foreign to clients, but it 
also hid the group’s identifi cation with the new profession behind a 
dominant identity as a consulting group. 

Operations Research Pedagogy at MIT

From 1944 through the fi rst few postwar years, reports about the 
successes achieved by military OR groups came back to MIT from staff 
on war leave, thus intermittently prompting MIT’s administrators to 

33 An example would be Kenneth J. Arrow, Theodore E. Harris, and Jacob Marschak, 
“Optimal Inventory Policy,” Econometrica 19 (July 1951): 250–72, a classic of the fi eld.

34 Magee, “Guides, I,” 58–60; Magee, “Guides, III,” 60–63; John F. Magee and David M. 
Boodman, Production Planning and Inventory Control (New York, 1958), 136–38.

35 Magee, “Guides, II,” 110–16; see also the discussion of development of inventory poli-
cies over a season in Magee, “Guides, III,” 60.
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consider starting an OR training program.36 However, MIT’s fi rst ini-
tiative in OR training was an “experimental” graduate-level course of-
fered by MIT’s mathematics department. It was run by MIT mathema-
tician George Wadsworth and operations researchers from the Navy’s 
OEG staff visiting from Washington. The fi rst offering of the course 
lasted for the full 1948–49 academic year. The second offering lasted 
only a semester in the spring of 1950, but a full description of the se-
mester’s material survives in the form of an OEG report.

The report observed that “a strong effort was made to convey cer-
tain basic principles and viewpoints of operations research.” These 
principles largely amounted to the need to strike a balance between 
teaching useful mathematical methods and inculcating students with a 
more general ability to frame and investigate problems in parallel with 
managers’ own deliberations—a central characteristic of the wartime 
work. “Real problems,” the report stressed, “do not fall neatly into one 
or another of the usual categories of knowledge, but cut widely across 
boundaries. Successful O/R” made sure that the “wholeness of the 
problem” was “not artifi cially suppressed.” The report pointed out that 
qualitative understanding of a problem was a “prerequisite to useful 
quantitative work. A crude solution of the real problem” could have 
great benefi ts, “whereas a precise solution of an unjustifi ed idealization 
of the problem is at best worthless and, if its misleading conclusions are 
acted on, may do great harm.” The report pointed to the factor of “ur-
gency” in determining what kind of a study should be designed, to the 
“utmost importance” of the “relation of an O/R group to the organiza-
tion which it serves,” and to the need to resolve confl icts between “the 
requirements of scientifi c freedom” and “the discipline and authority 
necessary to the effective functioning of a large organization, military 
or nonmilitary.”37 

These values were refl ected in the contents of that offering of the 
course. Six sessions of the course dealt with the “formulation and solu-
tion of real problems,” while a full ten sessions dealt with “measures of 

36 See a memorandum from James R. Killian to George Harrison and Karl Compton, 
5 Sept. 1944, Records of the Offi ce of the President (AC 4), box 150, folder 6, Massachusetts 
Institute of Technology, Institute Archives and Special Collections, MIT Libraries, Cam-
bridge, Mass. (hereafter MIT Archives); a series of mostly undated memoranda in the Papers 
of Philip M. Morse (MC 75, hereafter Morse Papers), box 2, “Institute Committee on O/R” 
folder, MIT Archives, concerning the establishment of an “operations analysis” activity at 
MIT. (One item is dated 7 May 1946.) See also a letter from Henry Loomis to Philip Morse, 
24 Oct. 1947, Records of the Offi ce of the President, box 150, folder 6, MIT Archives. The 
British “dean” of OR, physicist Patrick Blackett, was invited to MIT to discuss the possibility 
of an OR training program in January 1948; see Blackett to Compton, 6 Feb. 1948, Records 
of the Offi ce of the President, box 32, folder 2, MIT Archives.

37 Operations Evaluation Group memorandum, “A Course on Operations Research,” 
Morse Papers, box 9, “NRC—Comm on OR” folder, MIT Archives.
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effectiveness and effort,” which entailed the selection and pitfalls of vari-
ous measures of the effectiveness of operations, as well as the dangers 
of relying exclusively on qualitative explanation. The report lamented 
that only one session could be devoted to the administrative problems 
of OR groups.38 Technical material covered by the course included 
eleven sessions on the uses of statistics, and three sessions on “kine-
matics” (which included the “theory of search” developed during the 
war). Five sessions of the course were devoted to the nascent game the-
ory, primarily highlighting its applications and its potential, and noting 
that its theoretical formulation had far outstripped its applicability. 
Some of the discussion of the theory revolved around when, and when 
not, to act on game theoretical solutions. For instance, one of the in-
structors pointed out that strict adherence to the conservative minimax-
driven mixed strategies of game theory could prevent capitalization on 
an opponent’s mistakes; and that a riskier strategy should be explored 
if the minimax solution proved tantamount to defeat.39

Written assignments could be specifi c mathematical exercises: one 
advanced problem asked what an optimal mixed strategy would be in a 
game theoretical problem where “each player chooses a real number; if 
X chooses x, and Y chooses y, then the payment to X is sin(x+y).” How-
ever, some problems emphasized the everyday experience of OR, in-
cluding the formulation of a problem, as well as how to set up opera-
tional experiments to gain data required for a solution and how to 
submit a report to an executive. The fi nal written assignment was sim-
ply: “Make an operational study of the taxicab business. Submit results 
in the form of a report to the executive of the company.” The course or-
ganizers pointed out that they kept such problems purposefully vague 
in order to reduce the artifi ciality of the classroom experience and to 
simulate the unformed nature of a problem when it arrived in the hands 
of an OR group and the diffi culties involved in making it into something 
that could be systematically investigated.40 

The instructors were also on the lookout for signs that the course’s 
participants were not treating the material in the spirit they wished to 
instill. The report noted the

interesting general tendency of many of the students, especially those 
majoring in mathematics . . . ; they appeared to be disturbed emo-
tionally by the uncertainty and large scope of some of these problems, 
and too quick to seize on some neat set of assumptions and then 
quickly reduce the discussion to a problem in pure mathematics. 

38 Ibid., including Appendix D.
39 Ibid., Appendix D. A minimax solution is one that mixes strategies randomly so as to 

minimize potential losses, or to maximize a minimum gain.
40 Ibid., Appendix D, problems are in Appendix F.
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These students tended to spend only a few lines formulating the prob-
lem and then working out pages worth of analytical solution. The report 
went on:

It was necessary to combat this tendency vigorously by emphasizing 
the importance of qualitative considerations and crude approximate 
analysis, and by de-emphasizing elaborate analysis by showing that 
in many cases the essential features of such analysis are understand-
able in very simple terms and, where not, are not reliable anyway.

In the end, apparently, “all but two or three fell into the spirit of the as-
signments and produced very creditable reports.”41

The course’s creators deemed it moderately successful, but by 1951 
some obstacles emerged. Fifteen students enrolled in the fi rst semester 
the course was given, dropping off to eight when “laboratory work” was 
introduced in the second semester. In the one-semester version of the 
class the next year, enrollment was at twelve. Students in economics 
and business administration who were interested in pursuing research 
on OR-type topics did not have an adequate mathematical background 
to approach some of the problems. It also proved diffi cult to arouse stu-
dent interest in the subject in the absence of a broader pedagogical pro-
gram.42 And pressure to set up such a program was mounting. The NRC 
had already established its committee to help promote OR to industry 
by organizing conference presentations, publishing articles, and pro-
ducing an explanatory pamphlet to advertise wartime successes and to 
suggest industrial applications. Arthur D. Little had also set up its OR 
group, recruiting heavily from the OEG. The Case Institute of Technol-
ogy in Cleveland and the Naval Postgraduate School were taking steps 
toward setting up their own pedagogical programs. In the summer of 
1950, Philip Morse returned permanently to MIT following a year and a 
half as the fi rst research director of the OR-related Weapons Systems 
Evaluation Group in the Department of Defense. 

In the fall of 1950, General Motors magnate Alfred Sloan agreed to 
donate to MIT funds from his foundation for the creation of a new 
School of Industrial Management (SIM). Shortly after the donation was 
agreed upon (but still not announced), the NRC committee sent two 
representatives to MIT to advocate establishing an “Operations Re-
search Center.”43 After their meeting with MIT’s provost, OR was placed 

41 Ibid., Appendix D.
42 George Harrison, “Memorandum of Meeting of the Advisory Committee on the Opera-

tions Evaluation Group,” 9 Jan. 1951, Records of the Offi ce of the President, box 165, folder 4, 
MIT Archives.

43 The representatives were Alan Waterman, research director of the Offi ce of Naval Re-
search, soon to be fi rst director of the National Science Foundation; and Horace Levinson; 
see notes 2 and 18.
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in the front running as a fi eld that could help defi ne an innovative new 
approach to industrial management appropriate to MIT’s leadership in 
scientifi c and technological research.44 The relation between OR and 
the broad fi eld of managerial knowledge at MIT would soon have to be 
explicitly defi ned.

In 1951 Pennell Brooks, a vice president at Sears, Roebuck & Com-
pany, was chosen as the fi rst dean of SIM. To investigate the appropri-
ateness of OR to the new school’s interests, Brooks assigned Tom Hill, a 
young professor of accounting, to investigate.45 In January 1952, after 
surveying the (largely promotional) literature on OR, speaking with 
members of the Arthur D. Little OR group, and attending a seminar se-
ries on OR being run by Morse, Hill registered his skepticism. Since OR 
seemed to follow only a general “modus operandi of the scientists,” he 
concluded that “the validity of any claim to innovation made on behalf 
of Operations Research hinges entirely on the novelty of applying the 
scientifi c method (and the scientifi c mind) to areas outside the usual 
purview of the scientist.” While, he speculated, the establishment of OR 
on this basis had been productive within a military context, in business 
it seemed much less likely to prove important. He argued:

Case discussions in the OR seminar have revealed that OR groups 
have frequently done no more than to arrive at operating methods 
which we recognize as corresponding to existing practice in certain 
well-managed, progressive companies. This fact has been disap-
pointing to those of us who were anticipating dramatic revelations 
of startling results achieved by new techniques completely foreign 
to our own experiences.

He blamed OR’s supporters for building up “expectations and perhaps 
subconscious antagonism” by insisting on their work’s novelty. He felt 
that only industrial secrecy prevented more examples of work per-
formed by “groups less naive concerning American industrial practice” 
from becoming well known.46

44 On proposals at the foundation of SIM, see memoranda in Records of Julius A. Stratton 
(AC 132), box 10, “Industrial Management, School of,” folder, MIT Archives; also see Morse 
Papers, box 10, “Committee on Operations Research (NRC)” folder, MIT Archives, including 
diary note, “Meeting of Levinson and Waterman with Stratton and Advisory Council of MIT 
to discuss Operations Research,” 20 Nov. 1950, and a letter from Stratton to Horace Levin-
son, 1 Dec. 1950. On subsequent development of the plan, see letter from Levinson to Strat-
ton, 1 Mar. 1951; and Levinson, “Memorandum of Telephone Conversation with Dr. Stratton,” 
27 Apr. 1951, both in “PS: Com on Operations Research 1950–1951, Operations Research 
Center: Massachusetts Institute of Technology: Proposed” folder, NA Archives. MIT’s cur-
rent Operations Research Center does not directly stem from this proposal.

45 Brooks had evidently not been privy to Arthur D. Little’s work for Sears.
46 Memorandum from T. M. Hill to Dean Brooks, “Operations Research,” 9 Jan. 1952, 

Records of Julius A. Stratton, box 12, “Operations Research—P. M. Morse” folder, MIT 
Archives.
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While Hill denied that OR seemed to have anything substantial to 
offer to the fi eld of management, he did not think its proponents were 
charlatans. He recognized that their comfort with mathematical tech-
niques was an advantage, and acknowledged that it was signifi cant that 
“persons entirely ignorant of certain best practices laboriously devel-
oped in business so often arrived at those same practices by indepen-
dent and perhaps simpler routes.” He also felt that the “employment of 
the truly scientifi c approach in commerce and industry is spotty; and, 
viewed in proper perspective, the tentative exploratory efforts of OR 
groups indicate possibilities for far more generalized application.” Ulti-
mately the question came down not to the validity of OR, but to what 
sort of relation the management school should establish with it. As Hill 
put it:

How do we capitalize on the current interest in Operations Research 
in furthering our educational objectives? To fail to take advantage of 
the fact that we have a ready-made common meeting ground with 
our colleagues in science would seem to me unsound. On the other 
hand, I am equally convinced that neither a slogan nor a technique 
is any foundation on which to build an educational program.

He recommended that SIM steer an independent but friendly course, 
and that the school simply incorporate quantitative methods into its 
regular pedagogy, perhaps establishing a course entitled “The Scientifi c 
Method in Industry.”47 He was given the go-ahead by the provost to 
spearhead the proposed course. He also became a founding member of 
the Operations Research Society of America (ORSA) several months 
later.48

Back among the OR insiders at MIT, Philip Morse seems to have 
been unaware that he had a confederate in his ranks, and was mysti-
fi ed that Pennell Brooks seemed uninterested in establishing a peda-
gogical program in OR at SIM, given the strong interest that OR’s boost-
ers had managed to create. In July 1952 he wrote to Brooks, “I have 
had an a verage of about three inquiries a week, all last spring, from 
spaghetti factories and from textile mills and from railroads, asking 
questions about the subject and wanting to know where they could 
learn more.” Brooks waited until September to make his noncommittal 

47 Ibid.
48 We know that Hill at least proposed a course entitled “Quantitative Analysis of Indus-

trial Problems” to MIT’s curriculum committee; see memorandum from R. A. Knight to Dean 
Brooks, 11 Mar. 1952, Records of Julius A. Stratton, box 12, “Operations Research—P. M. 
Morse” folder, MIT Archives. SIM would go on to hire engineer Jay Forrester to develop a 
novel management pedagogy; see William Thomas and Lambert Williams, “The Epistemolo-
gies of Non-Forecasting Simulations, Part I: Industrial Dynamics and Management Pedagogy 
at MIT,” Science in Context 22 (June 2009): 245–70.
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but sympathetic reply, at which point Morse turned to the provost, ex-
plaining the enormous pressure industrialists were placing on him. He 
wrote that while he was hesitant to do anything with OR and thus be 
seen as “usurping” what was naturally SIM’s prerogative, Brooks’s Sep-
tember memo seemed to “throw the ball back” to him. Morse fi gured 
that since OR had begun during the war as an “application of methodol-
ogy of physical science into problems of management,” the physical sci-
entists “could be actively in the picture from the beginning here at 
Tech.” That fall, with the provost’s authorization, Morse established an 
interdisciplinary committee on OR to coordinate research and super-
vise graduate work on OR-related topics.49 

Morse’s committee adhered to a broad conception of OR: it com-
prised members of several departments, including physics, mathemat-
ics, the management school, mechanical engineering, electrical engineer-
ing, and economics, and its members encouraged students to undertake 
diverse coursework. In a 1953 survey he fi lled out for ORSA’s educa-
tion committee, Morse mentioned, in addition to the mathematics de-
partment’s continuing OR course, Machine Computation, Communica-
tion Theory, Social Psychology of Industry, Human Communication 
Networks, Group Organization, Econometrics, Technology of Industrial 
Control, and Probability and Statistics as relevant to OR. The commit-
tee maintained a relation with the Navy’s OEG, and students were as-
signed local problems at MIT to work on, such as library circulation and 
parking. Sometimes they also worked on the projects with the consul-
tants at Arthur D. Little.50 

PhD dissertations done under the committee were supposed to be 
undertaken on behalf of outside organizations to give students practical 
experience. John Little, a student of Morse’s in the physics depart-
ment, was the committee’s fi rst PhD student. Initially interested in ma-
chine computation, he completed his dissertation on water manage-
ment in the system of dams along the Columbia River.51 The problem 

49 See memorandum from Philip Morse to Pennell Brooks, 10 July 1952; memorandum 
from Brooks to Morse, 16 Sept. 1952; memorandum from Morse to Julius Stratton, 1 Oct. 
1952, emphasis in original; memorandum from Stratton to Morse, 15 Dec. 1952, formally au-
thorizing the establishment of the committee; all in Records of Julius A. Stratton, box 12, 
“Operations Research—P. M. Morse” folder, MIT Archives.

50 Philip Morse’s reply to ORSA Education Committee survey, 5 Jan. 1953, Records of the 
Offi ce of the President, box 165, folder 5, MIT Archives; Philip Morse discusses the OR pro-
gram at MIT in Philip M. Morse, In at the Beginnings: A Physicist’s Life (Cambridge, Mass., 
1977), ch. 9; on work at Arthur D. Little, Magee, interview with the author, 11 Apr. 2005.

51 Morse, Beginnings, 296; on Little’s initial interests, see Institute Committee on Opera-
tions Research meeting minutes, 27 May 1953, Morse Papers, box 2, “Committee on OR Min-
utes” folder, MIT Archives. For biographical info on Little, see John R. Hauser and Glen L. 
Urban, “John D. C. Little,” in Profi les in Operations Research: Pioneers and Innovators, ed. 
Arjang A. Assad and Saul I. Gass (New York: Springer, 2011).
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was to determine policies for storing and expending the water in the 
reservoir behind a dam for electricity generation during dry winter 
months and to minimize the need for supplemental electricity genera-
tion to fulfi ll the demands of the grid before spring melts created an ef-
fectively inexhaustible fl ow of water. Little approached the problem by 
adapting new inventory models and dynamic programming techniques 
to it, twisting the usual inventory control scenario by taking demand for 
electricity as a constant, while modeling supply—that is, rainfall—with 
a stochastic distribution derived from historical records of water fl ow 
that had been accumulated over the previous thirty-nine years.52 

While Little used a technically advanced method, he was also care-
ful to recognize the validity of extant practices. He knew that the task 
was not to create a model, but to pit his own models against existing 
dam operation guides, referred to as “rule curves.” A rule curve dictated 
water-management policies based on historically low levels of water ac-
cumulation. Little noted that, unlike in his model, cost functions were 
not included in the existing model beyond a tacit assumption that “large 
supplemental [electricity] generation is particularly bad,” and that there 
was no “necessary”—that is, statistically rigorous—reason why the curve 
should reach an optimal solution. However, he did grant it validity, and 
suggested reasons why it had proved effective: because costs were non-
linear, and because “dry years tend to have similar fl ow patterns.” On 
this basis, he pointed out, “the high marginal costs in a dry year make it 
advisable to use available hydroelectric to smooth supplemental gener-
ation. Since dry years are somewhat alike, what is good for one may 
work well in another.” Feeding his own models through MIT’s new 
Whirlwind I digital computer, Little found that his model, if instituted 
over the thirty-nine years of operation for which records were available, 
produced an average of only 1 percent cost savings.53 In 1955 Little re-
ceived his degree and moved on to the Army’s Combat Operations Re-
search Group before taking a position teaching OR at the Case Institute 
of Technology.

Meanwhile, beginning in 1953, Morse’s OR committee also took 
part in a broader outreach to industry through a series of summer 
courses held at MIT, assembled with help from the Navy’s OEG and Ar-
thur D. Little. The course lasted for three weeks, during which time 
mornings were devoted to mathematical techniques and afternoons 
were devoted to “laboratory sessions” teaching practical applications. 

52 John Dutton Conant Little, “Use of Storage Water in a Hydroelectric System,” PhD 
diss., Massachusetts Institute of Technology, 1954; see also John D. C. Little, “The Use of 
Storage Water in a Hydroelectric System,” Journal of the Operations Research Society of 
America 3 (May 1955): 187–97.

53 Little, “Storage Water” (1955), 195.
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The course participants were divided up into small teams, while in-
structors role-played as executives to give students experience in nego-
tiating the contents and conclusions of an analysis. The mock execu-
tives would describe the nature of the operation and the operational 
problems that were bothering them the most. It was then up to the OR 
teams to formulate a research proposal. If the instructors found the 
proposal acceptable, they furnished the team with data, but not all the 
data that were requested—the experience was to be as real as possible.54 
OR teams then had three days to work on the problem before reporting 
back to their instructor and the other teams and ultimately submitting 
a fi nal written report.55 

To prepare for the course, the instructors took it upon themselves 
to familiarize themselves with the executive functions in different in-
dustries. Morse played an MIT administrator and a hotel manager. Ar-
thur D. Little’s John Magee played an inventory manager, and the head 
of both a sales force and an advertising department. Others ran restau-
rants, warehouses, maintenance facilities, libraries, taxicab fl eets, rail-
roads, an airport, a power company, and so forth. Actual data were ob-
tained, when possible, from contacts in industry, and course organizers 
preferred input that was not “too pre-digested.” The course apparently 
did not go entirely well, since the OR committee’s review of the course’s 
second offering in 1954 observed that the second year’s attendees were 
more professional, and that discussion was aided considerably by the 
lecture notes and problems developed during the previous summer.56 
The course continued in one guise or another for fi fteen years.57

By the middle of the 1950s, OR at MIT began to take on a coherent 
identity that had strong roots in MIT’s links to the Navy OEG and 
Morse’s own wartime experience in OR. Meanwhile, on a national level, 
the alliance between mathematicians who proffered useful new optimi-
zation tools and OR’s boosters had begun to secure OR a favorable rep-
utation. In 1954 Tom Hill reported to Pennell Brooks that he and other 
professors at SIM felt the school should push forward with “quantita-
tive analysis in what are now regarded as the ‘non-technical’ areas of in-
dustrial management.” They saw the success of OR as evidence that in-
dustry was ready for such methods. While they recognized that “a 
substantial gulf exists between the typical management and the theorist 
in autocorrelation, linear programming, game theory, and other such 

54 “Minutes of the Planning Committee for the 1953 Summer Session in O/R,” 22 Apr. 
1953, Morse Papers, box 2, “Committee on OR Minutes” folder, MIT Archives.

55 Ibid.
56 Institute Committee on OR meeting minutes, 6 Oct. 1954, Morse Papers, box 2, “Com-

mittee on OR Minutes” folder, MIT Archives.
57 Morse, Beginnings, 292.
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areas pertinent to industrial activity,” they also felt that SIM was well 
situated to “make an important contribution” in “the reduction of the-
ory to practice.” To accomplish these goals they recommended that the 
school set up a “research center” to oversee new methodological and 
pedagogical developments. They were forced to admit that the work 
proposed for this center was “in large part identical with those of the 
present Inter-departmental O/R Committee.” Nevertheless, they be-
lieved that SIM would, henceforth, be the most appropriate venue for 
the kind of work performed by the committee.58

They were too late. While Hill seemed to believe that OR would be 
defi ned by its increasingly prevalent theories and that SIM would be a 
place where these theories would be distilled into the training of profes-
sional managers, at MIT OR had already made a strong claim to both 
theory and practice. Upon receiving Hill’s new report, Morse acknowl-
edged that he believed “the present Institute Committee on Operations 
Research [was] an interim measure, designed to get things started until 
S.I.M. has had a chance to decide what is needed for the long pull.” He 
was glad to see that SIM had an increased interest, and wrote, “If you 
people are ready to pick up the ball, I stand ready to help where and 
when I can.” However, in his work on the OR committee, he had also 
become convinced of the power of interdisciplinary work in OR. Hence, 
he thought, “it may be that the effort should never be entirely within 
S.I.M.”59 It never was. When the MIT Operations Research Center was 
established soon thereafter, it remained an independent interdisciplin-
ary organ of the institute that attracted major participation from SIM. 
Furthermore, although Morse appeared ready to cede leadership in OR 
to SIM in 1954, when the center was actually established, he kept “the 
ball” for himself, becoming its director until his retirement in 1968. He 
was then replaced by his fi rst OR student, John Little, who had since re-
turned to MIT as a professor at what was by then called the Sloan School 
of Management.60

Conclusion

OR advocates at both Arthur D. Little, Inc., and MIT paid only cur-
sory attention to the intellectual relation between their work and that 
of more established professions. They continuously signaled their ap-
preciation of the validity of less rigorous managerial knowledge and 

58 Memorandum from T. M. Hill to Dean Brooks, 10 May 1954, Morse Papers, box 10, 
“ORSA Corres” folder, MIT Archives.

59 Memorandum from Philip Morse to T. V. Hill [sic], 14 May 1954, Morse Papers, box 10, 
“ORSA Corres” folder, MIT Archives.

60 See Morse, Beginnings, 296, 355. 
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their own work’s compatibility with it. What they appreciated less well 
was that they could not build a stable new profession around the rou-
tine conduct of rigorous investigations that made use of more sophisti-
cated methodologies when necessary. While they could certainly build 
local pockets where such hybrid forms of expertise existed—as they did 
at Arthur D. Little and MIT—the inability to defi ne such work in contra-
distinction to the more typical tasks of management meant that OR 
could only consistently be identifi ed with its more advanced techniques. 
These methods had genuine value in the crowded postwar economy of 
managerial knowledge.

The only way the OR profession could have retained an identifi ca-
tion with the generalized investigatory role its proponents originally en-
visioned would have been to try to subsume general managerial knowl-
edge as well as a number of business-related specialties within the 
rubric of OR. Such a maneuver likely would have been quixotic and rep-
utation damaging. As we have seen, the OR group at Arthur D. Little 
preferred to avoid extending the defi nition of OR to encompass the 
“rather indefi nite and qualitative methods of the social fi elds.” Further, 
when the group presented itself to clients, it increasingly tended to play 
up Arthur D. Little’s status as a consulting fi rm, and to play down the 
identifi cation of their services as OR. Nevertheless, maintaining a com-
patibility with managerial work was important to maintaining the legit-
imacy of OR practice at both Arthur D. Little and MIT. As some aca-
demics became solely focused on technical methodology, John Magee 
and Philip Morse were among those who lamented that methodology’s 
dominance of OR’s journals.61

Too often, though, this lament has come to defi ne the history of OR, 
because it takes for granted the claim that OR should have been identi-
fi ed with the wider fi eld of managerial expertise. Rather than simply 
suppose that the ascendancy of technical OR represented an intellectual 
pathology, it seems more reasonable to examine the history of OR in 
terms of both the intellectual content that defi ned the profession and 
the less visible institutional networks that granted legitimacy to its prac-
titioners’ work. The fruits of such an approach suggest a more general 
conclusion: fairer assessments of professions should distinguish ex-
ternally oriented professionalization strategies, such as self-promotion, 
from local, internally oriented strategies, such as group-building and 
pedagogy, and should emphasize their tandem development.

61 See, for example, Philip M. Morse, “Where is the New Blood?” Journal of the Opera-
tions Research Society of America 3 (Nov. 1955): 383–87; Philip M. Morse, “ORSA Twenty-
Five Years Later,” Operations Research 25 (Mar. 1977): 186–88, recapitulated much the 
same complaint. Also see John F. Magee and Martin L. Ernst, “Progress in Operations Re-
search: The Challenge of the Future,” in Progress in Operations Research, vol. 1, ed. Russell 
L. Ackoff (New York, 1961), 465–91.
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If we proceed from here to place the case of OR within the broader 
history of twentieth-century professionalization, we also illuminate, in 
this study, the need for additional nuance in our accounts of that pro-
cess. It has long been appreciated that professionalization in America 
began in the nineteenth century as owners of large businesses devolved 
responsibility over day-to-day operations to a new class of managers, 
who divided intellectual and physical labor into functional components 
and organized them toward strategic goals.62 This “managerial revolu-
tion” is to be distinguished from jurisdictional professionalization, 
which is defi ned by the claiming and shifting of authority over specifi ed 
jurisdictions of expertise. Some professional jurisdictions—notably 
ministry, law, and medicine—predate the rise of modern management 
by centuries. However, functions created by managerial organization, 
such as marketing or systems engineering, have also been intellectual-
ized into jurisdictions of expertise, often with the claim that the func-
tion had been rendered “scientifi c.”63 Managers may rely on the evalua-
tions of jurisdictional experts in their work, but they are generally free 
to organize these professionals and the information they produce to-
ward organizational goals. This fact has generated concerns about 
whether expert knowledge can be regarded as objective or automati-
cally benefi cial to society at large.64 

The hybrid of managerial work and jurisdictional professionaliza-
tion is the jurisdictional professionalization of management activities 
themselves. Because it can serve as a measure of managerial effi cacy, 
accounting—particularly cost accounting—has at times been considered 

62 Alfred D. Chandler, The Visible Hand: The Managerial Revolution in American Busi-
ness (Cambridge, Mass., 1977).

63 The following are examples. On the professionalization of selling, Walter A. Friedman, 
Birth of a Salesman: The Transformation of Selling in America (Cambridge, Mass., 2004); 
on “human relations” and human resources, Bruce E. Kaufman, Managing the Human Fac-
tor: The Early Years of Human Resource Management in American Industry (Ithaca, 
2008); on systems engineering, Thomas Hughes, Networks of Power: Electrifi cation in 
Western Society, 1880–1930 (Baltimore, 1983); on quality control at Bell Telephone, Judy L. 
Klein, “Economics for a Client: The Case of Statistical Quality Control and Sequential Analy-
sis,” in Toward a History of Applied Economics, ed. Roger E. Backhouse and Jeff Biddle 
(Durham, 2000), 27–69; and Paul J. Miranti, “Corporate Learning and Quality Control at the 
Bell System, 1877–1929,” Business History Review 79 (Spring 2005): 39–72.

64 The formulation of jurisdictions of expertise is the main feature of the sociology of pro-
fessionalism in Abbott, System. Ethical–intellectual concerns are addressed from a theoreti-
cal standpoint in Kenneth J. Lipartito and Paul J. Miranti, “Professions and Organizations in 
Twentieth-Century America,” Social Science Quarterly 79 (June 1998): 301–20. Also see 
Thomas L. Haskell, “Professionalism versus Capitalism: Tawney, Durkheim, and C. S. Peirce 
on the Disinterestedness of Professional Communities,” in The Authority of Experts: Studies 
in History and Theory, ed. Thomas L. Haskell (Bloomington, Ind. 1984), 180–225. The ethi-
cal dimensions of the work of “men of science” as “professionals” in the nineteenth century 
have been discussed in Paul Lucier, “The Professional and the Scientist in Nineteenth-
Century America,” Isis 100 (Dec. 2009): 699–732.
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a key to professionalizing management.65 While Frederick Taylor’s “sci-
entifi c management” was best known for its time-and-motion studies of 
shop-fl oor operations, those studies were a part of a package of mana-
gerial reform strategies, which included cost-accounting schemes.66 It 
has often been supposed either that the rationalization of manage-
ment has involved managers’ acquiescence to the authority of experts; 
or, conversely, that experts gave managerial or governing policies the 
imprimatur of expertise.67 I would stress here that those professing 
managerial expertise have portrayed their claim as one to a parallel ex-
pertise. Such expertise does not usually replace managerial thinking or 
publicly justify managerial policies, so much as it privately informs 
managerial deliberations. It claims no authority over organizational 
goals or values, though it may help managers to defi ne them. Claims to 
parallel forms of expertise might derive from experts’ freedom from 
day-to-day responsibilities, their access to a store of general knowledge 
(in contrast to managers’ fi rm-specifi c knowledge), or possibly their ca-
pacity for more rigorous analysis. Wartime OR fi ts the mold of parallel 
expertise well.

Proponents of all professions must choose strategies for different 
kinds of professionalization that are in line with their ambitions and 
their perception of the market. In some cases, proponents might take 
their perception of inadequate decision-making as indicating a simple 
lack of professionalism. In other cases, proponents might directly chal-
lenge the authority of existing professions, or they might attempt to de-
fi ne their work in terms of a genus of expertise with oversight over more 
specialized species.68 Other factors bearing on strategy selection include 
the choice of moral hazards to navigate. Jurisdictional professionals 
seek to avoid accusations that serving the interests of their managers 

65 H. Thomas Johnson and Robert S. Kaplan, Relevance Lost: The Rise and Fall of Man-
agement Accounting (Boston 1987); and Paul J. Miranti, Accountancy Comes of Age: The 
Development of an American Profession (Chapel Hill, 1990). On the relation between cost 
accounting, “management engineering,” and the subsequent rise of management consulting, 
see McKenna, Newest Profession.

66 Much of the vast scholarship on Taylorism has been collected in John C. Wood and Mi-
chael C. Wood, eds., F. W. Taylor: Critical Evaluations in Business and Management, 4 vols. 
(New York, 2002).

67 The concern is a staple of the literature on Taylorism and other expert sciences. On the 
rise of expert or “professional” culture as a development that follows the rise of managerial 
organization in sequence, see Brian Balogh, “Reorganizing the Organizational Synthesis: 
Federal-Professional Relations in Modern America,” Studies in American Political Develop-
ment 5 (Spring 1991): 119–72.

68 Abbott, System, 87 and 98–113. Abbott uses the terms “dominant” and “subordinate,” 
or “predator” and “prey,” but I prefer terms connoting the breadth or generality of exper-
tise purported rather than its power. Specialization of expertise also constitutes a form of 
power that can threaten the relevance of more general kinds of expertise within specialized 
jurisdictions.
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confl icts with the quality or objectivity of their work, while those seek-
ing to professionalize management itself must avoid not only these ac-
cusations but also suspicions that their work will cause parts of manag-
ers’ store of general wisdom to be neglected, or that they will altogether 
usurp managers’ authority. Advocates for the profession of OR clearly 
chose to navigate this latter path, but so did many others. OR was ulti-
mately forced into a defi ned technical jurisdiction by intense competi-
tion over the genus of managerial knowledge.
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