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DRIFT OR SHIFT? CONTINUITY, CHANGE, AND INTERNATIONAL
VARIATION IN KNOWLEDGE PRODUCTION IN OR/MS
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Graduate School of Management, Sabanct University, Orhanli, 81474 Tuzla, Istanbul, Turkey
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With the aim of contributing to the debate around OR/MS as a discipline, this study provides a historical comparative investigation of
publicly available knowledge production in the field. The empirical investigation is based on a content analysis of 300 randomly selected
articles from six major journals in the field. We have found: (1) since the late 1950s to the present day there has been no significant change
in the types of published research in OR/MS in North America; (2) from the late 1950s to the present day, there have been significant
differences in types of published research in OR/MS internationally. The imputed imbalance between theory and applications in published
work had already occurred in the early stages of the development of OR/MS in North America and has since remained very much the same.
Furthermore, research in the United Kingdom has been distinctly different from that dominant in North America and elsewhere. There are
also indications that outside North America and the United Kingdom there is an emerging turn towards applications-oriented research. Over
the last two or three decades there has been a significant increase overall in the share of articles published by academic authors.
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1. INTRODUCTION

The 1970s mark the beginning of a debate on the state
and the future of operations research/management science
(OR/MS) as a discipline and profession. Although there
were earlier expressions of unease about OR/MS fulfill-
ing its promise and adhering to its roots and assets (see
Hansen 1989), the period until the mid-1970s has often
been regarded as the “golden age” (e.g., Keys 1995, Kirby
and Capey 1998), a “crisis” discourse emerging with some
strength only by the end of that era. About a quarter of
a century later, the concerns appear to be continuing. In a
recent article, Meredith (2001) has suggested, for example,
that the predicted contraction of the field might actually
have arrived.

Authoritative reviews of the “crisis” literature, since
its early appearance to the present day, have been
provided elsewhere (e.g., Geoffrion 1992, Corbett and
Van Wassenhove 1993, Keys 1995, Kirby 2000). Many of
these authors have voiced concern about the profession, as
well as some degree of optimism, resorting often to anec-
dotal evidence construed as symptomatic of an impending
or actual crisis or, even, demise. Mentions have ranged
from the disappearance of OR groups in industry to the
loss of place in core MBA curricula and the fading away
of independent departments bearing the name OR/MS. A
few empirical studies have accompanied, expressing wor-
ries about the predominantly theoretical nature of pub-
lished research (e.g., Reisman and Kirschnick 1994, 1995;
Ormerod and Kiossis 1997; Ormerod et al. 2000).
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Indeed, a major source of specific concern more recently
has been the imputed imbalance between theory and
application-oriented research published in leading journals
(e.g., Ormerod 2000, Pidd and Dunning-Lewis 2001). It
has been argued that OR/MS has been detached from its
origins, which emphasized a scientific approach to “real-
world” problems in an interdisciplinary manner. It has been
further suggested that the disciplinary orientation and pre-
occupation with theory has led to less managerial relevance,
building a gap between published research and real issues.
Reisman and Kirschnick (1994), as well as Ormerod and
Kiossis (1997), have reported that “untested theory” arti-
cles by far outweigh what they call “true” applications. In
a somewhat different vein, Corbett and Van Wassenhove
(1993) argue that the issue is not one of too many or too
few publications on theory or applications, but an increas-
ingly underpopulated area linking them together in the
“true” spirit of OR/MS. They have postulated that a natu-
ral drift has taken place towards two polar ends that they
label as “management science” and “management consul-
tancy.” The middle ground, which they call “management
engineering” and which they claim reflects the essence of
OR/MS, has been fading away, thus resulting in perceptions
of crisis.

Such thematic differences notwithstanding, the broad
image that often appears to emerge from this literature is
one of gradual change (or an academic “drift”), resulting in
“regression” (Corbett and Van Wassenhove 1993), “devo-
lution” (Reisman and Kirschnick 1994), or “contraction”
(Meredith 2001), manifested as a singular “global” trajec-
tory. This general picture is maintained despite the fact that
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some empirical studies (e.g., Reisman and Kirschnick 1994,
Ormerod and Kiossis 1997) have yielded results which
raise doubts about its validity.

The present study addresses and empirically investigates
this dominant representation of the historical evolution of
public knowledge production in OR/MS by examining jour-
nal publications, a major medium through which knowl-
edge production is made publicly available. First, we argue
that the movement in published research from application
to theory did not occur gradually, but at the very early
stages of the development of OR/MS, particularly in North
America. The shift took place as a part of developing a “sci-
ence of managing” (cf. Smiddy and Naum 1954) that the
United States pioneered in the aftermath of World War II
(Locke 1989). What has been happening since then in the
North American context can be characterized more by con-
tinuity than change. Second, there is a need to recognize
and assess the ways in which research in OR/MS is char-
acterized in different parts of the world. As with other
forms of science-based managerial knowledge and educa-
tion, OR/MS had been exported from North America to
Europe and elsewhere beginning as early as the 1950s
(Locke 1989). Nevertheless, the mix of theory and appli-
cation outside North America has varied due to the con-
ditions in the early stages of importation and development
and the traditions that they have served to generate. More
specifically, different patterns have prevailed, notably in
the United Kingdom with its own pattern of early OR/MS
activity, as opposed to other countries that have relied from
the beginning on a model imported from North America.

2. PUBLISHED RESEARCH IN OR/MS IN
HISTORICAL AND COMPARATIVE PERSPECTIVE

OR/MS in North America

At the center of the debate on published research in OR/MS
has been the dichotomy between theory and practice (e.g.,
Pidd and Dunning-Lewis 2001) or “rigor” and “relevance”
(Geoffrion 1992). Yet, when Ackoff (1962, pp. 7, 1) spoke
of “science” and the “use of mathematical models, and
other systematic and quantitative procedures” coupled with
the “principal occupation” of “solving problems,” it was
part of a broader “vision” of the time for developing
a “science of managing” (cf. Smiddy and Naum 1954).
This “new paradigm,” as Locke (1989, pp. 1, 24) calls it,
envisioned the “application of science to the solution of
management problems,” to which the “operations research
movement did so much to advance.” OR/MS was the epit-
ome of the combination of what were to become the central
footings of management disciplines, particularly in post-
World War II North America—namely, “scientism” and
“managerialism” (Usdiken and Leblebici 2001). Of the two,
scientism involved the use of the scientific method and thus
the emulation of natural sciences. Managerialism, on the
other hand, related to being concerned with “executive-type
problems” (Churchman et al. 1957) and “improving oper-
ations” (Ackoff 1962, p. 10) or, in Locke’s (1989, p. 24)
words, “practical purposiveness.”

The post-World War II arrival of the new paradigm
was essentially a U.S. phenomenon and carried with it
the mission of improving management education (Whitley
2000, Locke 1989), articulated and popularized, for exam-
ple, through the very influential Ford and Carnegie Foun-
dation reports (Pierson 1959, Gordon and Howell 1959).
At that time, business education had a vocational charac-
ter (Locke 1989), and the management-consulting indus-
try (Ackoff 1957) was already operating in North America.
What was needed was to develop the “science” side (cf.
Smiddy and Naum 1954). Not only was this in line with the
new paradigm, but it also promised greater status for busi-
ness studies within the university, and indeed for the man-
agement profession at large (cf. Abbott 1988). It appears to
be in this spirit that in the specific case of OR/MS, Ackoff
(1962, p. 11) for example, called for more research with stu-
dents and faculty “devoting themselves exclusively to opera-
tional research” (emphasis in original). If this was not done,
Ackoff (1962, p. 11) believed, “operational research (would)
become incapable of retaining its place in the scientific com-
munity and to management it (would) become a mere tool.”

What was not envisaged at the time was that the turn
towards science could result in becoming largely detached
from immediate problem-solving concerns. Given OR’s
affinity to hard sciences during its emergence, it was a fore-
runner within business disciplines in drawing on the sci-
ence model (Locke 1989, Barley and Kunda 1992, Whitley
2000). It is therefore likely that in OR/MS, the unintended
consequence of the move towards science at the expense of
the science-management combination also happened rela-
tively quickly and rather abruptly. This was expedited by the
rather swift post-World War II shift of OR/MS to academic
institutions in the United States (Trefethen 1954; Ackoff
1957, 1979; Locke 1989; Kirby 2000), altogether resulting
in Ackoff’s (1957, p. 84) observation that “American opera-
tions research is very largely methods-and-technique ori-
ented.” Rothkopf (1994, p. 31) observed that, “most papers”
in the 1952 volume of Operations Research “dealt with
applications.” Reisman and Kirschnick (1994), on the other
hand, showed that by 1962 more than half of the space in
this journal and, for that matter, in Management Science
was occupied by articles that they categorized as “untested
theory.” What they called “true applications” accounted for
only 30% of the content in both journals. These findings
reinforce the expectation that what has been expressed more
recently as a source of concern about publishing in OR/MS
had already occurred and taken hold to a large degree in
North America by the late 1950s and early 1960s.

The United States continued to prevail in research not
only in OR/MS, but also in all subdisciplines of manage-
ment (Doyle and Arthurs 1995, Engwall 1997b). As Barley
and Kunda (1992, p. 378) have demonstrated through
counts of articles indexed in the Business Periodicals Index,
“systems rationalism” was clearly on the rise in the United
States throughout the 1960s and the 1970s. There were
occasional challenges to what had set in as the domi-
nant pattern. Ackoff (1973), for example, voiced his ini-
tial complaints that OR/MS was coming of age in 1973
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and, like Hall and Hess (1978), tried to show the way for
OR/MS to survive (Ackoff 1979). The appearance of Inter-
faces (in 1971) and the introduction of the “practice” sec-
tion in Operations Research (in 1984) can be construed
as community initiatives to redress the perceived imbal-
ance in published research towards science. Nevertheless,
by the latter part of the 1970s and throughout the 1980s,
the crisis debate was clearly not a significant preoccupa-
tion in North America (cf. Dando and Sharp 1978, Dando
and Bennett 1981). That nothing had really changed until
the 1990s in dominant modes of published research is also
apparent in the results of Reisman and Kirschnick’s (1994)
study. These authors found that, early in that decade, their
“untested theory” category accounted for more than half
of the journal space, whereas the articles they identified as
true applications again had less than a third.

OR/MS Elsewhere in the World

North America was distinct, however, both in the diffusion
and institutionalization of the new paradigm and the spe-
cific early developments that pertained to the OR/MS disci-
pline. The United Kingdom, as the other leading country in
postwar OR/MS, constituted a contrast to North America.
Only after the mid-1960s were the first American-modeled
business schools founded in the United Kingdom (Whitley
et al. 1981), and the absorption of OR/MS by academia
was a much slower process (Locke 1989, Kirby 2000).
For example, Ackoff (1957) observed that one major dif-
ference in formative years between the United States and
the United Kingdom was the extent of academic participa-
tion. In fact, as Kirby and Capey (1998) have noted, when
OR/MS eventually began to penetrate into the academia
through the new universities in Britain, practitioners who
took up academic positions led the way. Practitioners also
took the lead in the formation and the development of the
U.K. professional society, which, as Keys (1995) and Kirby
and Capey (1998) indicate, made the society’s journal, in
its early years, more sensitive to the needs of those practic-
ing OR. Moreover, as Trefethen (1954) had observed ear-
lier, OR applications in the United Kingdom were often at
the industry level or involved the public sector and were
therefore more likely to be made publicly available. Alto-
gether, these observations would suggest a pattern for the
United Kingdom that has been distinctly different, in the
early stages, from the one in North America. The move
towards science has not occurred to the same degree, as
much of the work published by British authors is expected
to have adhered to what has often been conceived of as the
original spirit of OR/MS. Indeed, given the paucity of aca-
demic contributors, the British mold in the 1950s and 1960s
was more similar to the state that Corbett and Van Wassen-
hove (1993) described for the World War II era. As Dando
and Bennett (1981) have observed, however, the following
decades would lead towards a greater science orientation,
though possibly not at the same scale as in North America.

The export of American-based management know-how
and education to Europe and the other parts of the world
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began right after World War II (Byrt 1989, Gourvish and
Tiratsoo 1998, Leavitt 1957). OR had already penetrated
in the 1950s into countries like France, Switzerland, and
Germany, in the form of chairs and institutes in universi-
ties (Locke 1989). As Pappis (1995) showed, OR societies
had been established in eight European countries by the
mid-1960s. Although practitioners were also active in the
formation of these societies in many cases (e.g., Krarup
1995, Fleischmann 1995), the early infiltration of OR/MS
to academia, coupled with the United States serving as the
major source of learning, suggests that the formative years
in these regions have been more similar to those in North
America. Since then, North America continued to serve
as a source of learning and a model in the study of and
education for management, with “follow-the-leader” behav-
ior setting in everywhere American influence could reach
(Engwall 1997a). The outcome for the “followers” has been
conformance to patterns in the leading country, given that
the latter also dominated many of the outlets for dissem-
ination of research (Engwall 1997b). This is hinted at by
the work of Ormerod and Kiossis (1997), who found that
in the 1978 volume of the European Journal of Opera-
tional Research (EJOR) the proportion of space devoted to
“theory” versus “application” papers was around eight to
one. The comparable figures for 1994 were about 14 to one.
However, the interpretation of these results should be done
with care, as this study did not distinguish between the
country origins of authors. A later investigation (Ormerod
1997) showed that in 1994, for example, authors from the
United States had more than a 40% share in EJOR.

Altogether, this discussion leads to two testable
hypotheses:

HypPOTHESIS 1. There has been no significant change in the
types of published research in OR/MS in North America
since the late 1950s to the present day.

HypoTHESIS 2. From the late 1950s to the present day,
internationally there have been significant differences in
the types of published research in OR/MS.

3. VARIETIES OF PUBLISHED RESEARCH
IN OR/MS

We draw upon and extend the categorization offered by
Corbett and Van Wassenhove (1993). These authors pro-
posed and defined three main types of activity in OR/MS:
(1) management consulting (MC), (2) management engi-
neering (ME), and (3) management science (MS). MC
and MS represent the applied and theoretical polar ends
of the OR/MS activity spectrum. In MC, “the goal is to
solve somebody’s practical problems using existing, stan-
dard methods,” whereas in MS, “the goal is to develop new
results to contribute to the body of knowledge in the disci-
pline” (Corbett and Van Wassenhove 1993, pp. 1, 24). ME
falls in-between the two, where “the goal is to solve those
practical problems for which it is necessary to adapt exist-
ing tools in fundamentally novel ways.” Management engi-
neers, according to Corbett and Van Wassenhove (1993),
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try to relate the real world to the body of knowledge devel-
oped in the area by studying a situation from an analytic
viewpoint. They also signal to MS the areas that are of
practical relevance and still need to be developed.

In extending Corbett and Van Wassenhove’s (1993) clas-
sification, we considered six attributes, resulting in a fur-
ther division of each category into two subtypes. These
attributes relate to the central features of the published
study and include the setting, data, situation, approach,
results, and future research implications. Setting refers to
the context in which the study has been conducted and dis-
tinguishes between real and hypothetical settings, as well
as those without any application context and, thus, “no set-
ting.” Studies carried out within organization(s) involve real
settings, whereas in those only implying an organizational
context without reference to specific organization(s), the set-
ting is hypothetical. The data dimension relates to whether
“no,” “randomly generated,” or “real” data are employed.
Data would be considered as real only when the organiza-
tion(s) to which the data belong are involved in the study
and may be logical or contextual. Situation distinguishes
between whether the study is concerned with “standard”
(well-studied in OR) or “novel” problems. Similarly, the

Figure 1. The scheme for classifying articles.

approach in the study can be standard (well-developed and
frequently used) or novel in the sense of developing new
methods or using extant ones in fundamentally new ways.
Results can be distinguished in terms of whether the out-
comes are “specific” to the organization(s) involved in the
study or are “general” enough to be put to use in other orga-
nizations. Finally, reported studies can differ as to whether
they suggest future research implications or not.

The refinement of Corbett and Van Wassenhove’s (1993)
categorization by considering possible combinations of the
six study attributes is presented in Figure 1. MC- and
ME-type research is fundamentally distinguished from MS
in being based on real settings and in containing real data.
MCl, typically, involves a consultancy-type study under-
taken in a particular organization to address a situation
already encountered in practice, which is dealt with by
applying some standard procedure customized to the needs
of that organization. MC2 differs from MCI in that either
the situation faced or the approach is novel, although even-
tually the study, as in MCl1, leads to specific results with-
out any implications for future research. Within ME, ME1
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differs from MC?2 either by providing general results that
may later lead to development of standard practices or by
indicating future research in the area. ME2 takes this fur-
ther ahead in that it involves both general results and sug-
gests further avenues for research. MS-type research, as
noted above, is distinct from the other categories in that it
does not directly relate to specific organizations. In MS1
the setting can be hypothetical or real. The data, however,
are likely to be randomly generated to represent the events
that would typically be encountered in the specified set-
tings. Small examples to better explain the approach are
not considered as data. The results provided by MS1 may
or may not be of immediate use, but always have an orga-
nizational reference. MS2 research, on the other hand, is
the most abstract. It either refers to no particular setting or,
even if it does, no data are involved. The aim is the devel-
opment of new results to contribute to knowledge without
a concern for immediate use in a real-world setting.

4. METHODS

We content-analyzed articles published in six major jour-
nals, three from North America and three from Europe. The
study spanned the period from the late 1950s to the present
day. The scheme developed in the preceding section pro-
vided the basis for the coding of articles.

4.1. Journals and Sampling

The journals are Operations Research (OR), Management
Science (MS), Interfaces (I), Journal of the Operational
Research Society (JORS), European Journal of Operational
Research (EJOR), and Omega. We used four criteria to
select the journals. First, some journals had to have publica-
tion histories spanning the entire period studied. Second, the
journals had to come from different regions. Third, major
journals had to be selected to assess what could be consid-
ered to be among the best published research in the field.
Journal impact, based on the data available in the Journal
Citation Reports (JCR), was taken as an indicator of jour-
nal significance. Finally, the journals were not to limit their
scope to an application context or to a particular OR/MS
tool or technique. Three of the selected journals (OR, MS,
and I) are considered by Reisman and Kirschnick (1994,
1995) to be “flagship” journals from the United States. Of
the other three, JORS (formerly the Operational Research
Quarterly—ORQ) and EJOR were identified by Ormerod
and Kiossis (1997) as the British and European counterparts,
respectively, of Operations Research. They also included
Omega as the closest British journal to Management Sci-
ence. Of the journals examined by Ormerod and Kiossis
(1997), only OR Insight was not included in this study, as
this particular journal fell far behind in journal impact.

We sampled a total of 300 articles. Of the sampled arti-
cles, those that were related to the history and the philoso-
phy of the research in the field and those that were social
science articles with empirical examination of hypothe-
ses were not included and were replaced by additional

DENIZEL, USDIKEN, AND TuNcALP / 715

Table 1. Sampled articles.?
Journals 1958-1962 1978-1982 1996-2000 Totals
Management Science 33 32 24 89
Operations Research 34 29 24 87
Journal of Operational 33 19 15 67
Research Society
Interfaces — 9 15 24
Omega — — 11 11
European Journal — 11 11 22
of Operational
Research

Note. 2Because column totals add to 100, only frequency counts
are reported.

rounds of random selection. We sampled from three dis-
tinct five-year periods, namely, 1958-1962, 1978-1982,
and 1996-2000. One hundred articles were randomly sam-
pled for each period with the following rules. For the first
period, as impact factor data were not available, each of the
three journals that existed at the time (OR, MS, and ORQ)
was equally represented in the sample of 100 articles. For
the other two periods, the number of articles sampled from
each journal was determined with respect to their impact
factors, as reported in the JCR of the final year of the corre-
sponding five-year period (e.g., 1982 JCR for 1978-1982).
The rationale was to ensure representation that accorded
with the relative impact the journals had on research in the
field.! Although Omega had begun publication in 1973, it
had a very low impact factor in 1982 and was therefore not
included in the 1978-1982 period, resulting in sampling
from five journals. Sampling for 1996-2000 included all
six journals covered by the study. The resulting number of
articles sampled from each journal in each five-year period
is shown in Table 1.

4.2. Variables and Coding

Coding proceeded in two steps. The first step dealt with
the articles that provided a survey or review. An article
that presented a survey of previous OR/MS applications
in a particular area or location, describing and summariz-
ing the undertakings and their impact was coded as MC2.
If the article presented a descriptive study in a particular
application area and opened up new venues for research,
it was coded as ME2. These would be reviews based on
observations and data obtained from environments showing
similar characteristics leading to classifications, problem
definitions, and/or taxonomies. Finally, when the article
presented a review of the literature which depicted the state
of the art in a particular area, it was treated as MS2.2

If the article was not a survey or review as defined above,
the coder proceeded to the second step, where each article
was assessed on the basis of the six attributes and config-
urations shown in Figure 1. Typically, the assessments for
setting, situation, and approach could be gauged from the
introduction and/or the initial discussion sections of an arti-
cle, whereas information on the nature of data could be
found in different sections. The features of the study with
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respect to results and future research could be assessed from
the ending discussion and/or conclusion. When assessing
these two attributes, coders looked for explicit statements in
the article. If the author(s) had not explicitly mentioned the
generality of the results or talked about future research pos-
sibilities, the results were considered specific to the case at
hand or with no further research implications.?

The first and the third authors coded the articles. To
check for reliability, a subsample of 30 articles (10 for each
period) was selected randomly from the 300 that consti-
tuted the entire sample for the study. These 30 articles were
coded by the two authors as well as by a visiting professor
of operations management from a different university who
was not associated with the study. The intercoder agreement
between the two authors was 77%. It was 80% and 83%,
respectively, between each of these authors and the outside
coder. An average intercoder agreement of 80% is consid-
ered adequate in the content analysis literature (Riffe et al.
1998). The average reliability figure of 0.76 obtained for
the Scott’s Pi test is also well above the acceptable level in
content-analysis research (Riffe et al. 1998). Given accept-
able reliability, the remaining papers were equally shared
between the two authors for coding, each having an equal
number of articles for each time period. The cases where
there were discrepancies within the subsample of 30 articles
used for the reliability check were resolved through discus-
sion and coded according to the agreement reached.

The design of the study included two other variables,
namely, time and country affiliation. The time variable was
obtained by collapsing the three periods from which the
articles were drawn into three data points, namely late
1950s—early 1960s, late 1970s—early 1980s, and late 1990s.
These time periods were chosen to capture the critical junc-
tions in the development of OR/MS. The initial period
(around 1960) covers the immediate aftermath of the begin-
nings of building a discipline with the founding of jour-
nals and the formation of professional societies. The second
data point (around 1980) corresponds with what has been
considered the end of the “golden age” (e.g., Keys 1995).
Finally, the last period (late 1990s) follows the extension
of the “crisis” debate to North America. Country affilia-
tion was measured by the location of the institution with
which the author (or in the case of multiple authorship, the
first author) was affiliated.* The four categories employed
were North America (United States and Canada), United
Kingdom, Continental Europe, and non-European coun-
tries. The latter two groups were combined into an “other”
category. In cases where the author had multiple affiliations
located in more than one of these regions or countries, cod-
ing was based on the institution that was listed first under
the author’s name. As expected, contributions from North
America (199 in total) dominated, constituting some two-
thirds of the sample. Of the remaining 101, 39 came from
U.K.-based authors and 31 each from authors affiliated with
organizations in Continental European and non-European
countries. Altogether, the articles in the latter two cate-
gories were from 25 different countries, with the Nether-
lands topping the list with seven contributions; followed by

Table 2. North America: Types of contributions by

period.?

Type 1958-1962 19781982  1996-2000
56 (76.7%) 50 (68.5%) 37 (69.8%)

Management Science
(MS)

Management Engineering 12 (16.4%) 19 (26.0%) 12 (22.6%)
(ME)

Management Consulting 5 (6.8%) 4 (5.5%) 4 (7.5%)
(MC)

Note. 2x? = 1.369 (MC and ME categories have been grouped
together for the chi-square analysis).

India with six; and Australia, Belgium, and France with
five each. These five countries account for slightly less than
half (45.1%) of the articles in the “other” category.

For the complementary analyses on authorship of pub-
lished research, author(s)’ organizational affiliations were
also coded. This variable distinguished between whether or
not the author (or the first author) was associated with a
university at the time of writing. In the case of multiple
authorship, conventions similar to those for country affil-
iation were used.’ “Academic” authors, defined as affili-
ated with a university, authored (or first-authored) 212 of
the articles, whereas 88 articles were by “nonacademic”
authors working in organizations other than universities.

5. FINDINGS
5.1. OR/MS in North America

Table 2 contains the cross-tabulation of articles by authors
(or a first author) affiliated with a North American insti-
tution according to time periods and the type of research.
The category labeled here as “management science” (MS),
accounts for more than 70% of the articles overall, clearly
dominating published research from North America (p <
0.0001). Yet, as expected, there is no sign that its share has
been increasing over time. If anything, there is an indica-
tion, though statistically not significant, that there may have
been a slight fall in MS-type research, accompanied by a
small increase in “management engineering” (ME) since
the initial time period examined in this analysis (Table 2).
The picture that emerges is one of no significant change in
research patterns in North America over the 40 or so years
examined here.

Additional analyses (not reported) that examined the
nature of authors’ (or first authors’) institutional affilia-
tions did, however, find significant changes. Over time, the
contributions of authors affiliated with institutions other
than universities have been falling in North America (p <
0.001). Whereas the proportion of articles authored by
nonacademics was close to half (42.5%) in the late 1950s
and early 1960s, they were outnumbered in the order of
more than six to one in the late 1990s.

Moreover, for the first and the second period, the dis-
tribution of the type of research published by academic
and nonacademic authors was almost identical. A marked
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Table 3. Type of contributions from North America, the Table 4. United Kingdom: Type of contributions by
United Kingdom and other countries.? period.?
North United Other Type 1958-1962 1978-1982 1996-2000
Type America Kingdom  Countries
Management Science 3(20.0%) 3 (25.0%) 6 (50.0%)
Management Science 143 (71.9%) 12 (30.8%) 42 (67.7%) (MS)
(MS) Management Engineering 9 (60.0%) 3 (25.0%) 5 (41.7%)
Management Engineering 43 (21.6%) 17 (43.6%) 11 (17.7%) (ME)
(ME) Management Consulting 3 (20.0%) 6 (50.0%) 1 (8.3%)

Management Consulting 13 (6.5%) 10 (25.6%) 9 (14.5%)
(MC)

Note. 2y? = 28.501 (p < 0.0001).

change is observed, however, for the late 1990s. The pro-
portion of MS-type research published by nonacademic
authors (43%) is significantly less than those (74%) by
academic authors (p < 0.05). So, not only have academic
authors gained greater dominance in research outlets, but
also, compared to those from outside academia, they are
more likely to publish research in the MS category.

5.2. OR/MS Elsewhere

Table 3 contains the results of the analysis that relates to
the second hypothesis. The comparisons are between North
America, the United Kingdom, and the “other” category,
which encompasses all other countries. The analysis yields
highly significant results (p < 0.0001) showing, in sup-
port of the second hypothesis, marked differences among
the three country categories. As expected, the most notable
difference was between the United Kingdom and both
North America and elsewhere, whereas the patterns in the
latter two categories were similar to one another. Although
research traditions may possibly differ among countries,
further analysis (not reported) shows that, overall, there is
no significant difference between the two subsets (Conti-
nental Europe and non-Europe) within the “other” category.
In sum, when the entire 40 or so years are considered
published research by U.K.-based authors has been dis-
tinctly different from those in North America and other
countries. Notably, the overall pattern obtained for the
United Kingdom appears to be somewhere in-between what
Corbett and Van Wassenhove (1993) claimed as typifying
OR/MS during World War II years and the 1950s and the
1960s. Research in the United Kingdom appears to have
adhered more strongly to what has been claimed to be the
authentic roots of OR/MS.

Separate analyses were carried out to examine evolution-
ary patterns in the two settings outside North America. The
findings for the United Kingdom, which are reported in
Table 4, suggest that the strength of the indigenous tradi-
tion has generated considerable resilience to the more purist
science-oriented pattern dominant in North America. How-
ever, although separate tests of proportions comparing the
share of MS articles in different time periods did not yield
significant results, given the small subsample sizes, there
are indications that a move toward a greater science orien-
tation may be emerging there after a lag of some three or
four decades.®

(MC)

Note. 2y? = 3.009 (MC and ME categories and the first and sec-
ond time periods have been grouped together for the chi-square
analysis).

Interestingly, the analysis of evolution in other countries
indicates that in the late 1990s, there is some degree of dis-
tancing from the pattern dominant in North America, cul-
minating in an increase in the relative share of application-
type (ME and MC) studies (Table 5).”-® Although MS-type
research is still predominant (57.1% of articles), published
research coming from the other countries now leans more
towards “applications” (42.9%) compared to the pre-1980
period (18.5% altogether) (p < 0.05). Somehow, the coun-
tries in the “periphery” appear to have been more influenced
by the debates around theory versus application orientations
in research.

Together, these results indicate convergent dynamics
between the United Kingdom and the other countries, as
they appear to have moved recently in opposite directions.
Indeed, when the analysis in Table 3 is conducted sep-
arately for the three data sets, significant differences are
observed only for the 1958-1962 and 1978-1982 periods
(not reported). As of the late 1990s, research from outside
North America appears to be converging around a more
balanced distribution between theory-type studies (MS) and
application-type studies (ME and MC).

Additional analyses (not reported) pertaining to author-
ship showed stronger convergence, though this time around
the North American pattern. In the late 1950s—early 1960s,
nonacademic contributors significantly outnumbered aca-
demic authors both in the United Kingdom and other coun-
tries, constituting 80% and 75% of the authorship, respec-
tively. The analysis that compared authorship distributions
for this period across the three country categories yielded

Table 5. Other countries: Type of contributions by
period.?

Type 1958-1962 1978-1982 1996-2000

Management Science 9 (75.0%) 13 (86.7%) 20 (57.1%)
(MS)

Management Engineering 2 (16.7%) 2 (13.3%) 7 (20.0%)
(ME)

Management Consulting 1 (8.3%) — 8 (22.9%)
(MC)

Note. 2x? =4.132 (p < 0.05) (MC and ME categories and the first
and second time periods have been grouped together for the chi-
square analysis).
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highly significant (p < 0.01) results, indicating marked dif-
ferences from North America where the comparable fig-
ure, as noted above, was 42.5%. When the same analysis
was repeated for the following two periods the differences
disappeared, indicating, especially for the last period (late
1990s), almost complete homogenization with respect to the
dominance of academic authorship. Nowadays, across the
board, nonacademic authors constitute a small minority in
the authorship of articles published in major journals.

Comparative examination of the relationships between
organizational affiliations of the authors and the type of
studies they publish in journals (not reported) revealed, for
the initial period (around 1960), significant (p < 0.001) dif-
ferences between the United Kingdom and North America
as well as the other countries. In the latter two, for that par-
ticular time period, contributions by nonacademic authors
were preponderantly of an MS kind, 77.4% and 66.6%,
respectively. In the case of the United Kingdom, the com-
parable figure was around 16%. Although comparisons
become less meaningful for more recent periods due to the
small numbers of nonacademic authors, it is notable that
in the United Kingdom all (four) cases were studies with
an application orientation. There is uniformity, on the other
hand, between North America and the other countries, with
around 40% of the contributions by nonacademic authors
still being of an MS kind.

6. DISCUSSION AND CONCLUSIONS

The empirical examination has largely supported the two
hypotheses guiding the study. With regard to the first
hypothesis, findings do show that the imbalance between
theory and applications in published research had already
occurred very early in the development of OR/MS in North
America. The dominant pattern that emerged as a result of
this early shift towards “science” has prevailed since then in
very much the same manner. A more gradual change, or a
drift, seems to have occurred only in the increasing domina-
tion of published research by academic authors. Even in this
case, however, dominance by academics had already taken
hold in North America by the late 1950s and continued in
the ensuing four decades.

The findings also show that an international dimension
needs to be brought into the debate around the evolution of
published research in OR/MS. For one, in support of the sec-
ond hypothesis, the results have demonstrated that OR/MS
research in the United Kingdom has developed in ways dis-
tinctly different from that in North America and other parts
of the world. Patterns rooted in a strong indigenous tradi-
tion have persisted, though apparently they are beginning to
change. On the other hand, countries other than the United
Kingdom have, overall, largely followed the pattern set by
North America, though there are signs of change there as well.

The changes indicated by the findings for the late 1990s
point to increasing convergence among the regions delin-
eated for analysis. The difference between the United King-
dom and North America and other countries, as well as the

similarity between the latter two, was most pronounced in
the early stages. More recently, there appears to be some
degree of rapprochement, notably between the United King-
dom and the countries in the other category. After closely
following North America for three decades or so, a move
seems to be taking place in these countries towards research
that is more applications oriented. Though the findings sug-
gest the possibility of a limited change in the same direction
for North America too, it appears that recent calls for return-
ing to “authentic” OR/MS have found greater resonance
in the periphery rather than the core of research activity.
Indeed, published research from these other countries is now
more convergent with that in the United Kingdom, where
balancing in the reverse direction seems to be happening,
with a science drift apparently emerging after a long lag.
The organizational affiliations of the authors were also
markedly different in the late 1950s and early 1960s, this time
between North America and not only the United Kingdom
but also the other countries, where a significantly larger share
of North American contributions were by academic authors.
The evolution in the United Kingdom as well as elsewhere
has converged over time towards the North American pattern,
resulting in what appears to be complete homogenization in
the domination of published research by academic authors.
Altogether, these findings imply that the more frequent
expressions of concern recently about the slant in published
research towards theory may have less to do with substan-
tive changes in publicly available knowledge production.
Given that the source of concern has been there for a long
time, more recent calls for “resurrection” in OR/MS, partic-
ularly in the United States, could perhaps be located within
a broader discourse relating to management education and
research. The essence of this discourse, spanning a broad
range of management disciplines, is to reinstitute practical
and managerial relevance as a focal concern (cf. Porter and
McKibbin 1988). The resurgence of this theme recently may
be more associated with changes in the material and institu-
tional conditions surrounding research activity. Significant,
perhaps, are changes in funding environments of research
in the United States, culminating in greater interest on the
part of academic institutions to relate to and align with
practitioner needs and demands (Rynes et al. 2001). More-
over, a ranking industry based primarily on assessments
of MBA programs has become institutionalized and impor-
tant for business schools (Trieschmann et al. 2000), possi-
bly serving to increase the pressure for greater relevance.
However, the more rapid response outside North America
(except the United Kingdom) suggests that the institutional
structures surrounding academic activity in North Amer-
ica may be more entrenched, thereby constraining change
in view of such pressures. Indeed, the results of this study
indicate that, despite global convergence towards academic
authorship and the science drift in the United Kingdom, a
more balanced panorama is emerging outside North Amer-
ica. Coupled with the recent increase in the share of contri-
butions in journal publications of countries from the other
category (not reported), the balance sought between theory
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and applications may be within sight globally, though possi-
bly in a regionally unbalanced way, for some time to come.

ENDNOTES

1. To check whether this particular sampling procedure
which privileged journals with higher impact factors in any
way affected the results, 44 additional papers were sampled
for the 1996-2000 period so that each of the six journals
was represented by an equal number of (in this case 24)
articles. Repeating the analyses by using this data set for
1996-2000 yielded similar results in all but one case (see
Note 6). Results of these analyses as well as others that
have not been reported due to space considerations can be
obtained from the first author.

2. The following articles constitute examples of such sur-
vey or review articles and their classification: Kao, Lee, and
Chen (1997)—MC2; Charnes and Cooper (1957)—ME2;
Wright and Mehrez (1998)—MS2.

3. The following are representative of articles classified
on the basis of Figure 1: Morton (1958)—MC1; Steer and
Page (1961)—MC2; Taha and Wolf (1996)—MEI; Smith,
Willis, and Brooks (2000)—ME2; Hausman and Scudder
(1982)—MS1; Topkis (1978)—MS2.

4. Of the 300 articles, 126 had single authors. Among the
remaining 174 coauthored contributions, in 158 cases all
authors were from the same regional category specified for
this study. When the 16 “mixed” cases (5.3% of the sample)
were excluded, results did not differ in any notable way with
the exception of one analysis (see Note 7).

5. Of the 174 coauthored articles, 32 (10.7% of the
sample) constituted “mixed” cases with authors from both
types of institutions. When these articles were excluded
from the analyses, marked differences in results again
emerged in only one case (see Note 8).

6. When the same analyses were conducted comparing the
distribution for late 1950s—early 1960s with the late 1990s
using the larger sample that contained an equal number of
articles from the six journals for the latter period, results
were significant at the 0.10 level.

7. When articles with authors from different regions were
excluded, the result was not significant at the 0.05 level,
although the same pattern was there.

8. Excluding articles that had both academic and nonaca-
demic authors showed limited difference among the peri-
ods, suggesting that a notable part of the recent turn in other
countries towards a greater application orientation had to
do with research in which both academic and nonacademic
authors were involved.
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