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Abstract
Over the §years, Operations and Supply Chain Management (OSCM) researchers have

continu“ine foundational topics, while also expanding and adding new ones. Given
that the ﬁeldﬁhanged a great deal, it seems valuable to examine the evolution of OSCM’s
intellectual st re over its 70 years of academic communications. Using bibliometrics
methods; alyze 96,125 articles containing 1,047,468 references from 31 representative
OSCM journals. Our study defines primary topic areas represented in the most co-cited

documents, while tracing past and current research trends. We include analyses of recent
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bursts in research attention and comparisons of trends in academic and practitioner
literatures. The results from an inclusive analysis suggest that OSCM researchers have been
responsive ethodological advances and to some of the dynamics in the operating
environmanesses. However, a product/manufacturing focus seems to persist, and
inconsigtesTbetween researchers’ and practitioners’ interests suggest that relevance of
OSCM co urther improved. Current hot topics are quite different from those of the
past. Trenm[uggest that studies of supply chain management and data analytics issues
will conti o Migure largely in shaping the future research agenda. Our analysis quantifies
trends and 1denfilies sub-topics that are growing in prominence. In addition, the findings

provide aﬂ\ark for evaluating the progress of the OSCM field, while highlighting

opportuni haping its development and directions.

Keyword@l, Literature Review, Trends Analysis, Burst Analysis

Introd
The field of Operations and Supply Chain Management (OSCM) has its origins in the

industrial @evolution, followed by the “scientific methods” of the early twentieth century

(Taylor, ‘Q{ emerged as an academic discipline after World War II, as scholarly

publication n to grow in the early 1950s. As recommended by researchers of scientific

progress sg Kuhn, 1962; Small, 1980), fields of management regularly evaluate their
intellecHres (Kulkarni, Apte, & Evangelopoulos, 2014). Accordingly, after almost
70 years OEHY communication in OSCM, it seems valuable to quantitatively examine
topical trendsg@# the past and present, to identify prominent knowledge domains and

contribu d to project a likely future research agenda.
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Our definition of OSCM reflects the evolution of the field from a focus on production
management (Buffa, 1966) to operations management (including more attention to services)
(Chase & ilano, 1977) to operations and supply chain management (Jacobs & Chase,
2020; Swm, & Hartley, 2020). The organizational scope of OSCM has grown, yet
the corg @n of OSCM has remained remarkably consistent over time and across
authors: O, is the management of processes by which goods and services are designed,
procured, Qd, and delivered. These processes include transformational activities (e.g.
productio ice), as well as the management of organizational relationships and flows
of materials, 1n ation, money, and people (Buffa, 1966; Chase & Aquilano, 1977; Jacobs

& Chase, 2020: Swink et al., 2020).

Foregoing researchers offer both qualitative and quantitative retrospective analyses of
domains m

SCM (e.g. Meredith, 1979; Buffa, 1980; Chase, 1980; Meredith &
Amoa ampah, 1990; Scudder & Hill, 1998; Pilkington & Liston-Heyes, 1999;
Pilkin itzgerald, 2006; Pilkington & Meredith, 2009; Giannakis, 2012; Kulkarni et
al., 2014; Meredith & Pilkington, 2018; Pilkington & Meredith, 2018; Wang & Sun, 2019).

Our studygs the field in ways that differ importantly from these prior research efforts.

Where prch often focuses on the roles of specific journals and/or authors, our study

focuses o in the underlying knowledge structures contributing to the formation,
develo&progression of OSCM research. We identify articles and books that are the
leading# ns to the development and advancement of the OSCM field over 70 years
of researc wiity. Moreover, we track the progress of dominant functional topics across
various sk f time (over the entire horizon, by decade, and in recent 5-year periods). By
classifying an ulating the primary topics addressed by highly co-cited documents, our
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analysis captures the conversations that have dominated the field in each period. In addition,

this study further extends prior research in the following ways.

First, broader, more inclusive view of the field, in terms of both time frame and
topical-sc% e analyze 96,125 articles containing 1,047,468 references from 31
representaMCM journals. No prior study has quantitatively traced OCSM research
topics fro@ld’s academic genesis in the 1950’s to today. Our study thus supplements
the mostlygamagive extant histories (e.g. Sprague, 2007). Further, this study takes a broader
topical apm@,identifying important contributions to specific types of OSCM problems
and functi@cesses. While our analysis lists influential books and articles, our primary

purpose iﬂ: and project topical trends rather than to identify prominent authors. Prior

quantitative analyses have focused on narrow definitions of OM or SCM, with coverage only

of articles selected journals over limited time frames. In contrast, our study examines
a wide reterencing documents sourced in journals reflecting a more comprehensive set
of OS isciplines, including production management, supply management, logistics,

and even more narrowly defined OM topics. While some treat these domains as distinct fields

(Pilkingtohredith, 2018), they share common historical roots, with many scholars

working ultiple domains, and with many developments in one subfield being

intricately ed and applied to others. For example, it is difficult to clearly identify the

intelle aries that separate OM from SCM (Pilkington & Liston-Heyes, 1999).

e

Hence, bﬂng sub-disciplines rather than somewhat arbitrarily excluding them, our

analysis a more holistic treatment of the complete field. We believe such a

compr%proaoh is valuable for OSCM scholars who wish to gain a more grounded
understanding he field, a clearer vision of how their chosen research topics fit into the
larger scheme, and a quantitatively-based sense of the prevalence of particular research

This article is protected by copyright. All rights reserved.
5



domains. This broader perspective may also serve to mitigate myopic views that tend to

prevail in some university departments, academic societies, and geographic regions.

The se tribution of this research study is to develop a new way to trace dominant
topics in over time. Like foregoing bibliometric studies, we employ co-citation
H
analysis MI%O; Pilkington & Fitzgerald, 2006; Pilkington & Meredith, 2009;
Giannakis@ Fahimnia, Pournader, Siemsen, Bendoly, & Wang, 2019), as it is
consideremnoisy metric than simple citation counts for gauging impacts of research
contributioftS. (®0-citation counts measure the number of times that two documents are both

cited in anotheriocument. Many co-citations suggest shared commonalities and stronger

influence iven research topic (Small, 1973; Benckendorff & Zehrer, 2013; Leung,
Sun, & Bai, . For example, when two articles that address a particular type of inventory
problem a ntly co-cited, this measure provides a stronger and more precise indication

of the 10n scholars are paying to this particular problem than simple citations metrics
would ¢. However, even co-citation metrics are subject to potential biases due to
differences in citation norms across sub-disciplines in a field as diverse as OSCM. We offer

an examihf co-citation “shares” and trends as a way of normalizing data for more

balanced tions of changes in the structure of the field over time. Our study also

0

employs bidpili tric approaches including burst detection and interest index analyses that
have n viously applied to OSCM. Further, our analyses make clear separations
between ethodological contributions and problem-oriented or functionally-oriented
ones, whi reating a topical framework that follow-on researchers can use to gauge

future <

Finally, we develop insights derived from various granular, topical, and time-phased cuts

of the co-citation data to identify research opportunities and directions for the field going
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forward. Over the past seven decades, researchers have identified numerous knowledge

domains within OSCM; contributions include venerable theories, principles, and practices, as

well those ave risen and declined in popularity. Operations research applications have

successfu d a host of inventory, scheduling, transportation, and other resource
N . ) ..

allocationgproblems. Similarly, quality management, productivity management, and lean

productiongappm@aches are enduring areas of study, some lasting more than three decades.

G

Recent ye tness the emergence of new research challenges and opportunities. For

example, indbility concerns, risk and resilience capabilities, and the continued advance

S

of decision-supp@ut, processing, and communications technologies appear to be prominent in

Ul

current res genda (note, for example, recent special issues on these topics at leading

A

OSCM jo This article critically examines the evolution of the OSCM discipline and

offers insight research directions and opportunities going forward.

d

The inder of this article is structured as follows. The next section provides a brief
overvi rior bibliometrics research on OSCM. Then, we describe research methods,
data collection procedure, and the software tool used for analysis. A discussion of the results

follows, i& a visualization of the discipline and its dominant conversations over time.

The articldes with a discussion of important findings, their implications, research
opportur study limitations.

Literatur iew
Many foregoing@§OSCM literature reviews depend primarily on qualitative and narrative

analyses (Me , 1979; Buftfa, 1980; Chase, 1980; Miller, Graham, Freeland, Hottenstein,
Maister, ith, & Schmenner, 1981; Mabert, 1982; Voss, 1984; Hill, Scudder, & Haugen,
1988; Amoako-Gyampah & Meredith, 1989; Meredith & Amoako-Gyampah, 1990; Neely,

1993; Scudder & Hill, 1998; Pannirselvam, Ferguson, Ash, & Siferd, 1999; Gupta, Verma, &
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Victorino, 2006). Some focus on a single journal or publication type (e.g. Gupta et al., 2006),
context (e.g. manufacturing, services, practice) (e.g. Mabert, 1982; Neely, 1993), or research
method (gc & Hill, 1998). Such qualitative reviews enrich understanding, yet they are
susceptibl tual biases and are limited by a researcher’s capacity to manually
 E— L . . .
analyze agfield of study. In contrast, quantitative studies tend to provide more reliable and
more com@ive findings (Ramos- Rodriguez & Ruiz- Navarro, 2004; Shafique, 2013;
Yalcinkaya ngh, 2015). Moreover, a quantitative approach helps to synthesize scattered

communiw scholarly communities, which then can be used to establish practical

paths for ’[Efure Ssearch.

Our liﬁsearch identified eight published quantitative literature review studies in
which a discipline or sub-discipline of OSCM is the primary focus (Pilkington & Liston-
Heyes, 1999; ngton & Fitzgerald, 2006; Pilkington & Meredith, 2009; Giannakis, 2012;

14; Meredith & Pilkington, 2018; Pilkington & Meredith, 2018; Wang &

1ith one exception (Pilkington & Fitzgerald, 2006), the studies describe the
discipline of operations management cross-sectionally, with little discussion of emerging
trends. Fhe studies focus on the roles and interconnections of journals in OM and

other ﬁelakis, 2012; Meredith & Pilkington, 2018; Pilkington & Meredith, 2018;

Wang & ). Giannakis (2012) provides a network analysis of citations across supply
chain g journals. Meredith and Pilkington (2018) analyze citations in three OM
journals ( JOM, POM) to construct a research network between OM journals and
journals 1 fields, thereby highlighting interdisciplinary influences and knowledge

exchan¢ citations from the same three journals, Pilkington and Meredith (2018)
examine the cited journals to examine the influences of journals over the past three
decades in the knowledge diffusion network. Wang and Sun (2019) provide a comparison of
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citations and author affiliations for the International Journal of Production Research against

other leading journals. While these studies contribute to our understanding of the roles of

some journalstin the OM discipline, they pay less attention to the evolution of knowledge
domains 1 ore broadly defined.

 EE—
Four ;Mdies more directly address OM knowledge and intellectual structure

(Pilkingto‘ & L’ton-Heyes, 1999; Pilkington & Fitzgerald, 2006; Pilkington & Meredith,
2009; Kulmal., 2014). However, these studies focus on citations listed in only one, or
at most fi

journals, and over limited periods. Kulkarni et al. (2014) apply latent

semantic anal;s;'sw operations management research using abstracts of 3,207 articles (DSJ,

JOM, Mm and POM) to identify main research topics of operations management
between 1 and 2012. Pilkington and Liston-Heyes (1999) examine citations in [JOPM
from 199 o identify five knowledge domains including: manufacturing strategy

propos anufacturing strategy developers, Japanese manufacturing, performance
measur, est practices. A sequel work (Pilkington and Fitzgerald, 2006) extends the
IJOPM analysis to 2003, adding process management and case study methods as central

themes. Thr identifies supply chain management, lean management, theory building

from qua @ data, and sustainability as emerging subjects. Pilkington and Meredith

(2009) exaimi -citations from three journals (IJOPM, POM, JOM) over a 27 year period
(1980-$ the aim of identifying structural knowledge groups. Their factor analysis
identifies wledge groups that include both methodological and functional topics.
Pilkingto eredith (2009) provide a useful first-look at OM intellectual structure as
represe he three selected journals. However, it offers a somewhat narrow view of OM,

arguing that 1 an as a discipline only in 1980 with the launch of the JOM. Other OM

journals (e.g. MSOM, IJPR) are neglected, as are journals that address broader operational
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9



contexts (e.g. supply chains). Given this narrow focus and the fact that their study is now 10
years old, we suggest that a broader and more up to date study is needed. Indeed, Pilkington

and Meredi 09) state their hope that this type of study will be repeated each decade.

ot

Finally, researchers have applied bibliometrics and quantitative method to examine
[

individual -disciplines within OSCM (e.g. behavioral operations and supply chain

]

management, supply chain risk, supply chain finance, efficiency measurement) (e.g.

G

Fahimnia, Ja avarzani, & Sarkis, 2015; Lampe & Hilgers, 2015; Xu, Chen, Jia, Brown,

S

Gong, & X1, ; Fahimnia et al., 2019). Other researchers have quantitatively analyzed the

co-authorship anfl movement network of OSCM (e.g. Behara, Babbar, & Smart, 2014;

J

Babbar, > Koufteros, & Huo, 2017; Babbar, Behara, Koufteros, & Wong, 2018;

N

Babbar, Koufteros, Behara, & Wong, 2019; Babbar, Koufteros, Bendoly, Behara, Metters, &

d

Boyer, 2020) le some scholars have analyzed a specific journal (e.g. Laengle, Merigo,
Miran owinski, Bomze, Borgonovo, Dyson, Oliveira, & Teunter, 2017; Wang, Lim,

Zhao, , Chien, & Lev, 2020). For brevity we omit a review of these works.

M

Our resgarch focuses on the developments of broader OSCM knowledge domains. OM has

I"

evolved to e OSCM in consonance with changes in globalization, economics, and

O

technolog the last century. Accordingly, we consider a wider set of publication outlets

and epoclis, and we apply more advanced analytical methods to uncover supplemental

g

insight knowledge structure and trends.

:

Research d

1.1 Bj trics Analysis of OSCM Research
Bibliomée nalysis is ‘“the quantitative study of physical published units, or of

AU

bibliographic units, or of the surrogates for either” (Broadus, 1987). This method is

considered a reliable meta-analytical and scientometric approach that significantly
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contributes to the understanding and appreciation of a specific field of study (Pritchard,
1969). It is applied to systematically evaluate the genesis of a domain of knowledge, to
Visualizﬁament patterns (Guilera, Barrios, & Gomez-Benito, 2013), and to provide
researcher&

sures of activity, impact, and linkage (Narin, Olivastro, & Stevens,

1994; V1r!ler, 2010). Bibliometrics analysis can be used to identify major topics and their

fundamen@ture, progression, and evolution (Vogel & Giittel, 2013).

Our regga objective is to inclusively evaluate OSCM, mapping its underlying
intellectual*Stru€fure, knowledge development and transition, and identifying steps for further
advancemas, an analysis of a wide array of research publications within the OSCM
disciplineﬁred. We apply a series of co-citation analyses to provide insights into how
knowledge has developed and evolved within our field of study (Small, 1973; 1978). This
approach @l on the premise that, when two documents are both cited in another
docum: ¢ documents in the pair are likely to be linked by shared commonalities
(Small , Benckendorff & Zehrer, 2013; Leung et al., 2017). Accordingly, a document is

considered to exert strong influence if it is co-cited more often in subsequent documents (Liu,

Yin, Liu, Hrd, 2015). If a large number of referencing documents cite a given pair of

documentests a similarity or affiliation in the content of the two documents, as well

as the im of their contribution to the topic or topics addressed by the co-citing
referen€es: ntifying documents that are commonly cited together, co-citation provides
a stronge#ion of the structure of influence on a field than simple citation metrics
provide ( 980; Pilkington & Meredith, 2009; Boyack & Klavans, 2010). While

citatiov<tation counts for articles are often correlated, co-citation provides a less
noisy measure Of the discipline-specific influence of a given document, as it controls for
extraneous citations not relevant to important topics. For example, a highly cited document

This article is protected by copyright. All rights reserved.
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might have been cited for reasons not related to paradigm development (citations of a popular
general treatise on theory, or a general textbook, for example). Co-citation measures identify

linkage freiﬁies, thereby indicating levels of influence as well as larger network structures

that descr dge content. Bibliometrics experts (Boyack & Klavans, 2010; Small,
N oy )

Boyack, iKlavans, 2014), as well as OSCM researchers (Pilkington & Fitzgerald, 2006;

Pilkingtomedith, 2009; Giannakis, 2012; Fahimnia et al., 2019) identify co-citation as

a preferre graphic method.

By clam and tabulating the primary topics addressed by highly co-cited documents

across time, ourgdnalysis captures the conversations that have dominated the field in each

period, w onversation is represented by the fraction of total co-citations given to a

particular topic. In addition, to uncover potentially influential topics in the future, we employ
mm as “burst detection” that identifies references with a sudden increase in

an algorit

S. A citation burst for a reference reflects increased attention from the scholarly
r a given period. References experiencing current ongoing bursts provide

signals of emerging trends in the research community. To supplement this future-oriented

view, we h our research with the results of an “inferest index” analysis that compares

topical trss scholarly and practitioner journals (Baskerville & Myers, 2009). In
addition t ting future trends, this analysis provides an indication of the leading or
lagginggholarly research in forwarding certain topical agendas.

1.2 Searmcs and Data Collection

Figure 1 @ s our data collection process. As our research aims were breadth and

inclusi e applied a comprehensive data searching strategy. We first downloaded the
entire Operatiod Research and Management Science journal list (N=82) and selected

journals from the Management journal list (N=51) provided by the Web of Science (WoS), a

This article is protected by copyright. All rights reserved.
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highly regarded source of data describing scientific activity and impact. Unlike Google

Scholar, where citing sources might include not only journals but also other popular press

items, proceedings, textbooks, editorials, and non-peer reviewed articles, the WoS allows a

more con collection procedure that limits data extraction and analysis to peer-
. W —

reviewed !atenals.

We ser@nbined WosS journal list to 10 OSCM academics,’ asking them to rate each
journal in importance to the field of OSCM. We retained in our list any journal rated
as importzme[ry important” by any single expert. Simultaneously, we identified journals
listed in 15 publiShed OSCM literature reviews (Goh, Holsapple, Johnson, & Tanner, 1997;

Soteriou, ola, & Patsia, 1999; Barman, Hanna, & LaForge, 2001; Rungtusanatham,

nu

Choi, Hollingworth, Wu, & Forza, 2003; Zsidisin, Smith, McNally, & Kull, 2007; Charvet,
Cooper, er, 2008; Craighead & Meredith, 2008; Giunipero, Hooker, Joseph-

Matthe oon, & Brudvig, 2008; Linderman & Chandrasekaran, 2010; Barratt, Choi, & Li,

2011; Easton, 2011; Tang & Musa, 2011; Ashby, Leat, & Hudson-Smith, 2012;
Johnsen, Miemczyk, & Howard, 2017; Merigd & Yang, 2017). We combined these journals

with the ted list, yielding a candidate list of 22 journals that were identified as

importanty the expert panel or by previously published reviews.

e
r—
)

" Average years of eXperience for these academics was above 10, ranging from senior lecturer to full professor
positions. The list included editorial board members for JOM, JSCM, POM, DSJ, EJOR, and TR-Part E. All but
one key informant had published more than 10 articles in leading OSCM journals at the time of the inquiry.

* A five-point scale (1= not important to 5 = very important) was used to rate each journal.

This article is protected by copyright. All rights reserved.
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82 Journals in WoS in Operations Research
and Management Science Category (List 1)

51 Journals in WoS in Management
Category (List 2)

O

Expert Validity 15 Literature
— 10 Academics Review Articles

\/

22 Journals

Expert Validity
— 30 Academics

23 Refined
Journals (List 3)

Review of 16 Rankings Articles Journal List
(8 additional journals) — (List 4)

Data Collection in WoS & SCOPUS for 31
Journals

96,125 Records with 1,047,468 References

hor Manuscript

{

Figure ¥ llection procedure

U

We th e candidate journal list to 65 highly published scholars, associate editors,

and edi hief of OSCM related journals®, requesting their judgments on the importance

A

® The list included EICs for JOM, TR-Part E, IJPR, IJLM, EJOR, JPDLM, POM, Interfaces, JBL, [JOPM, DSJ,
and Omega, plus department, senior, and associate editors for DSJ, POMS, JSCM, JBL, JOM, IISE
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of the journals, as well as suggestions for additional journal inclusion, given the stated

objective of our investigation. Thirty scholars responded, some recommending the addition of

Manufacturingand Service Operations Management. Next, we compared our revised journal
list with ﬂi

sent in 16 published journal ranking papers; these rankings include a
wide Varlg of perspectives and methods within OSCM (Meredith, Steward, & Lewis, 2011;
Petersen, ﬁ Heiser, 2011; and Watson & Montabon, 2014 provide meta-analyses of

these studicSY™&h examination of the top 20 ranked OSCM-focused journals in each of the 16

S

published confirmed the journals included in our initial list, while leading us to add

eight more journals.

Ul

Table es the final list of 31 journals. The list includes a substantial mix of

methodologically and topically diverse outlets. By our reckoning, almost half of the journals

all

primarily research that employs analytical and mathematical modeling methods,
while crs publish a mix of methods, with a few exceptions such as JOM and JSCM

that ar dedicated to empirical research. The list includes journals focused on specific

M

functional disciplines such as scheduling, transportation, purchasing, and production

[

planning, ith broader multi-functional journals (e.g. POM, MSOM, 1JOPM, 1JPE,

JOM) and isciplinary journals (e.g. MS, DS). As specified in the foregoing rankings

articles, a most influential OSCM “dedicated” journals are represented, as well as

Lith

many ant “reference” journals (as defined in Meredith et al., 2011). Overall, we
feel confi t the journal identification process produced a representative and robust

sample of M field. By combining inputs from five different types of sources (WoS,

initial ence sample of experts, 15 literature review articles, broader sample of

A

Transactions, NRL, and Omega. We also included about 20 highly published scholars who were personal
contacts of the authors.

This article is protected by copyright. All rights reserved.
15



editorial members, and 16 journal ranking articles), the process corrected for biases inherent
in a single source. Moreover, the findings of our study do not appear to be sensitive to the
journal sa We analyzed the data both before and after adding the final eight journals
with no a ifferences in the results. Changes in the constituencies of top-ranked
documentgwere minimal. Changes in the relative co-citation shares for topics were mostly

less than G no larger than 5%. Rankings and relative influences of topics were

unchanged.

We coml bibliographical data (full record and cited references) available for these
31 journals fro;)oth WoS and SCOPUS (data collection completed early 2020). Utilizing
both datatﬂ\imizes the impacts of limitations of either database (Meho & Yang, 2007).
The oldest journal in our list is the “Journal of the Operational Research Society” (previously

Operation@rch Quarterly), first published in 1950. Accordingly, we chose the analysis

covera e trom 1950 to 2019.

The data are from the reference lists of research articles only; we exclude all
other domgents such as book reviews, editorial materials, letters, errata, corrections, etc. In
total, the datagiaclude 96,125 records (published documents) and 1,047,468 cited references.
Two rese onducted the data extraction from WoS and SCOPUS independently and

simultane@usly on two different computers; both extraction processes produced exactly the

g

same d

Aut
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Table 1: Final journal list

. . . P . First
Journal Name — in alphabetical order (step in which journal was added to the list) Published

1 AnWions Research (AOR) — List 4 1984
2 Computers and Operations Research (C&OR) — List 4 1974
3 Decisig cnees (DS) — List 2 1970
4 Europd aal of Operational Research (EJOR) — List 1 1977
5 2016
[1SBI TEsastohs (formerly: IIE Transactions, AIIE Transactions) — List / (1982,
1969)

6 Interfa — List 1 1970
7  Intern alJQurnal of Logistics Management (IJLM) — List 2 1990
8 Intem@rnal of Logistics-Research and Applications (IJL-RA) — List 2 1998
9  Internati urnal of Operations and Production Management (IJOPM) — List 2 1980
10 Intern rnal of Physical Distribution and Logistics Management (formerly: 1990
Internaiondl JgBrnal of Physical Distribution & Materials Management, International (1978,
Journal h¥Sical Distribution) (IIPDLM) — List 2 1971)

1 Internati.onal ;Eirnal gf Production Economicg (formerly: Engineering Costs & Production (llggé
Econo neering and Process Economics) (IJPE) — List [ 197 6)’

12 Interna rnal of Production Research (IJPR) — List [ 1961
13 JoumaE‘ ess Logistics (formerly: Council of Logistics Management) (JBL) — List 2 (?82 ;)
14 Journa tions Management (JOM) — List 1 1980
15  Journalfof sing and Supply Management (formerly: European Journal of Purchasing 2003
& Sup ement) (JPSM) — List 2 (1994)

16 Jo uling (JSCHED) — List 4 1998
17 ) . ) 1999
Journa y Chain Management (formerly: International Journal of Purchasing and (1994
Materi. gement, Journal of Purchasing and Materials Management, Journal of 1974 ’

P M) — List 2 19653

18 Journal of the Operational Research Society (formerly: Operational Research Quarterly) 1978
(JORS),— List 1 (1950)

19 Managwence (MS) — List 1 1954
20 Manufactyring & Service Operations Management (MSOM) — List 3 1999
21 Matheifia Operations Research (MOR) — List 4 1976
22 Naval Logistics (formerly: Naval Research Logistics Quarterly) (NRL) — List 4 (}g;i)
23 Omegﬂonal Journal of Management Science (OMEGA) — List 1 1973
24 Operatigns Research (formerly: Journal of the Operations Research Society of America) 1956
(ORy= (1952)

25 opwrch Letters (ORL) — List 4 1981
26 Production and Inventory Management (PIM) — List 4 1970
27 Production antyOperations Management (POM) — List [ 1992
28 Production Plashing & Control (PPC) — List 1 1990
29  Supply anagement: An International Journal (SCM-1J) — List 2 1996
30 Transpos@fien Research Part E-Logistics and Transportation Review (formerly: Logistics 1997
& ation Review) (TR: LTR) — List 1 (1978)

31 Transportatien Science (TS) — List 4 1967

Figure 2 illustrates the growth in journals and the total number of OSCM articles

published over the past seven decades. The field has shown steady growth, with over 35,000
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articles published in the last decade alone. As shown, nine of the OSCM journals in our list
originated in the 1990s, yet the overall collection of important journals has remained constant
since 20:1” cerns could be raised regarding the omission of influential references
published CM outlets (e.g. Academy of Management Journal, Harvard Business
H .
Review, es.). It is important to remember that the 31 journals serve as the sources for co-
citations, Q[he co-cited documents themselves represent a much broader set of
publication s. Many of the most highly co-cited documents identified in our analysis are

publishedWals not included in our list. For example, an article by Fisher (1997)

published in HaMyard Business Review (What is the right supply chain for your product?) is a

highly co-ci erence. Books and a wide range of general management and other journals
also often s influential publication outlets in our results.

1.3 Knomwapping and Discovery Software

Advan i computer science and graphical tools have simplified the process of
thoroughly ing a knowledge domain. In this research, we use a Java-based scientific

visualization software package — CiteSpace 5.7R1 — to run co-citation analyses. CiteSpace

combines @ata mining algorithms, information visualization methods, and bibliometrics tools.

i

It is con@one of the most comprehensive science mapping tools in quantitative

literature T s and meta-analytical examinations (Cobo, Lopez- Herrera, Herrera-

Viedm a, 2011).

1

Aut
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Fiiure 2: Journal and publication growth of OSCM

Results O

1.4 Doc o-Citation Analysis
14.1 of Co-cited Documents in OSCM

ResultsMnent co-citation analysis can produce the network of co-cited references,
thus providing in§ight into the fundamental structure of a discipline. Documents with a high
co-cita%cy point to breakthrough ideas that have shaped the intellectual structure
and develop f a field of study (Small, 1973; 1980; 2003). The CiteSpace system applies
color-coded nodes and edges to distinguish between combined networks that describe
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knowledge domains for a field. Figure 3 illustrates these networks for OSCM documents
included in our analysis. Upon close visual inspection, one finds numerous references to early
contributor: operations research and research methods, yet contributors in empirical
research, ain research, and even more practice-oriented documents (e.g.
H .
Schonberir, 1986; Womack, Jones, & Roos, 1990) are also well represented. As mentioned
earlier, thegnetvagrk includes a substantial number of references to documents not published
in our list rnals (e.g. Kraljic, 1983; Wernerfelt, 1984; Eisenhardt, 1989), thus lending

confidenc t yllportant topics are comprehensively included.
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Figure 3: Document Co-citation in OSCM literature
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Considering the network map illustrated in Figure 3 as a “landscape” of OSCM, one can
easily identify major themes. Near the center of the map is a large grouping of documents
representin a envelopment analysis (DEA), system dynamics, analytical hierarchy
process, athematical techniques (e.g. Forrester, 1961; Charnes, Cooper, &
Rhode; lmaty, 1980). Moving eastward on the map one encounters many applications
of optimizagtiorigand other operation research methods. Many references in the southeast
quadrant r nt resource allocation and assignment problems in OM, whereas in the
northeast w more scheduling and inventory management studies appear. References in

the western qua@rants represent more theoretical and empirical studies. In the northwest,

empirical a istical methods articles are prominent. Documents shown in the far west
region in mix of business strategy and case study methods seminal works.
Manufactdri ategy articles and a host of books and articles addressing lean, quality

manag related topics occupy the middle northern region. Supply chain topics are
most promin. represented in the references positioned in the southwest quadrant.

1.4.2 Classification of Functional OSCM Topics

In followi&ms, we examine the most co-cited documents in different eras. In order to
examine ¢ @ research trends addressing specific OSCM problems, topics, and contexts,

the autﬁ a consolidated list of all highly co-cited documents and categorized each

docum

H
make gen

hodological contributions. These documents are purely methodological in

g to its primary topical focus. We omitted highly co-cited documents that

nature; ea primary contribution is to develop a method for general uses, rather than
applyi ethod to a specific OSCM problem or topic area (examples would include a
text on linear ramming or statistics, a tutorial on empirical methods, development of an

estimation technique, or an article addressing strengths and weaknesses of a particular
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statistical method). While omitting these types of documents, we retained any document that

extends or applies a given method to a specific problem or context (e.g. developing an

algorithm t ve a facility location problem); we considered such documents to make
specific ntributions.
N

The scMr categorization was developed iteratively by first examining document
titles and ‘bstrac’; for the top 100 most co-cited documents. One author initially classified
the document n refinements were made based on reviews and discussions with the other
two autthocument was assigned to a single topical category. We then adjusted and
validated moility of the final categorization scheme through subsequent analysis of the
super-set @mems, inclusive of all subsamples of highly co-cited documents collected

for each of the eras we study. Two of the authors independently categorized all the
o

document agreement between the two authors’ inputs was 86%. Differences in
catego s were easily resolved through author team discussion, which led to the
articulag@@® ot decision guidelines and produced sharper definitions of the categories. For

example, studies of sequencing and prioritization of orders, jobs, or tasks were classified as
“schedulihibutions, whereas studies of the scheduling of inventory replenishments or

allocation @ lassified as “inventory”. We used a functional orientation to allocate
document ous groups. For example, though vehicle routing and scheduling studies
could % to “scheduling”, we placed these documents in the broad category of
“logistics‘:ﬁe decisions are typically made by managers in logistics functional areas.

Overall, ly categorized each document based on the type of decision or problem it
addres er than the industrial context of the research (e.g. services, manufacturing, re-

manufacturing, pfojects, humanitarian settings). We considered contextual refinements and

other specific problem refinements in subsequent sub-topic classifications.
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Several of the less frequently co-cited articles were not clearly identifiable to common
OSCM topic areas (e.g. an article on sales response to advertising expenditures), suggesting
that our co' ion of documents had reached a saturation point in identifying highly co-cited
articles trﬁﬂy relevant to OSCM. The authors categorized these few documents

H I . o
after deepgs analysis of their contents and their citing documents.

Table 2: €ategoFization of functional topic areas

General text: tbook that covers more than one of the topics below

Inventory‘agagent: Research of lot sizing, replenishment, and allocation decisions (includes

news conomic order quantity, multi-echelon, etc.)

Logistics: of locational decisions and patterns (traffic and transportation, facility location,
distribution Esign, networks, warehousing, vehicle routing and scheduling)

Organizat es: Research of design and interaction of organizational units and people within a
firm (j vertical integration decisions, behavioral issues)

Pricing: R@search of decisions related to pricing goods and services (demand and revenue
mana Band auctions)

Process i memicnt: Research of paradigms, approaches, and techniques guiding the improvement

E; erational activities (lean, quality management, productivity factors, facility layout,
BVation, organizational learning)

of waiting lines, arrival and service processes, service system design.
rch of decisions regarding the prioritization and sequencing of orders, jobs, and

ta ss resources (includes scheduling of production, workforce, projects)
Strategy: of competitive structure and sources of advantage (including capabilities)

Supply management: Research of inter-organizational structures and relationships (design,
integfdtion, governance, risk, and sustainability)

Thents are grouped into ten broad classifications: general texts (books that
cover rpics), inventory management, logistics, organizational issues, pricing,
process zmprove"zent (e.g. documents addressing lean, JIT, quality management, and
productivi 1s), queuing, scheduling, strategy, and supply management. While we
recognize er categorization schemes are possible, we sought to balance the competing
needs %\i‘ty (enough discrimination to obtain interesting insights) and parsimony
(avoiding conceptual overlap and complexity from too many categories). After making the
initial assignment to the top-level categories, we identified sub-topics within each category
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and assigned documents to each sub-topic, respectively. The creation of these sub-topics

allows more fine-grained analysis and potentially addresses concerns that some top-level

{

categories as “process improvement”) are so broad that they obscure important

developm field. Table 2 provides definitions and examples for each of the topic
u

categorie

[l

1.4.3 OSCM Documents Ranked in the Top 100 Most Co-cited

¢

Appendix the documents ranked in the top 100 most co-cited OSCM documents

S

across the entir® 70-year time horizon®. Table 3 provides descriptive statistics by category.

Collectively, theM 01 documents have been co-cited 37,739 times. One-third of the top 101

3

most co-c ments are books; four of these are general texts (Nahmias, 1989; Hopp &

i

Spearman ; Vollmann, Berry, & Whybark, 1997; Silver, Pyke, & Peterson, 1998), while

the remai

d

focused on specific topics. For example, the most co-cited item of all is
Pinedo ook on scheduling, with 981 co-citations. Interestingly, the frequency of

books 1 ost co-cited documents has declined over time (only nine of the top 100 most

M

co-cited documents in 2015-2019 are books).

[

Table 3: D, iptive statistics of most co-cited documents by category
Number Co-citations Co-citations/Doc

0

Inventory 9 4186 465.1
SchedulinC 10 4579 457.9
General T&tbooks 4 1669 417.3
Strategy 16 6434 402.1
supplymnt 29 10771 371.4
Queuing 2 674 337.0
Logistics s 11 3533 321.2
e 9 2766 307.3

5 1422 284.4

6 1705 284.2

* The list contains 101 documents — two documents are tied for 100" rank. Please contact authors to obtain the
full list of references cited in the appendices.
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As shown in Table 3, inventory research documents have received the most co-citations
per document on average in our top list of documents, followed by scheduling, general
textbooks trategy. Almost one-third of documents in the list belong to the supply
managem: , receiving over 370 co-citations on average, followed by queueing,

logistics, !ocess improvement, organizational issues, and pricing.

1.4.4 OSCNAReseafch Trends
In order to dev, a more detailed view of trends in OSCM research, we now dig deeper into

frequentlye®”ci€d documents, and parse the analysis using various time horizons. While
providing a morf§ penetrating probe into prevalent topics in each era, this approach also

mitigates ; the challenges of comparing research interests across methodological and

functional First, we recognize that citation norms may vary across different types of
research. @nple, empirical research articles typically contain more references than
mathe eling research articles. To address this issue, our analysis of specific
function rends is methodologically agnostic. Published research studies addressing a

given functional topic (e.g. logistics) may apply mathematical models or empirical models, or
both. Oquisons across functional topics are based on all types of co-citations
regardles @ method employed by a given co-cited document. Also, we focus on trends
over time, an comparisons made at a given point in time. Thus, it is unlikely that our
findin 1 by differences in citation norms. Second, the total number of co-citations
across Mas grown over the years. To create more valid comparisons, we trace trends
in proportEotal co-citations to documents representing each topic in our categorization
schemeqs proportional approach effectively standardizes the data by time period,
while exami changes (trends) in proportions provides a basis for comparing relative
emphases across and within topics over time. We note that comparing both numbers of co-
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citations and numbers of highly co-cited articles across topics yield similar results, thus the

findings appear to be robust to the metric used.

1.5 Resms the Decades
To analyz extracted documents ranked in the top 50 most co-cited references in

H I . . . . .
each decas; Appendix B provides the references list. Figure 4 depicts the topic share of total
co-citatioutop 50 ranked co-cited documents in each decade. Again, the pattern of co-

citations ¢ viewed as an illustration of the prevalent conversations among OSCM

researchewthe decades.

q
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Figure™f™OSEM topical trends: Co-citation share for the top 50 co-cited documents in
each deH)-ZOH

Dominant OSEM conversations have substantially changed over the decades. Logistics
research o substantial share of topical focus in the 1950s and again in the 1970s and
1980s. research loomed large in the 1960s, and inventory research maintained a
somewhat steady share (10-25%) of total co-citations until the 1990s. Process improvement

research attracted around 20% of functional research attention in the 1990s, yet this focus has
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dropped sharply in recent years. Research that cites seminal strategy articles, starting in the
1970s has grown to represent a 14% share of co-citations today. Supply management, starting
in the 193't grown to dominate the overall conversation in recent decades. In the most

recent de management research accounts 54% of total co-citations to functional

topics resgrch.

1.6 End@search Contributions
Scanning a; the lists of documents in Appendix B reveals 338 unique references that

have beenWo—cited (in the top 50) within any of the seven decades. We were interested
in identify@uring” references, which we define as a document appearing in the top 50
co-cited items.in at least three different decades. Table 4 shows each of the 18 documents that
satisfied tﬁion and lists the percentage of total co-citations each document accrued in
each decadle ich it was highly co-cited. Collectively, the timings of co-citations to these
enduri ovide another snapshot of popular topics across the decades. These works
can be cons;'g “seminal”’; they have received significant attention from researchers over

long periods. Interestingly, even the most seminal works appear to have limited life spans of

prominensI

1.7 Res@ends in the 21% Century

To uncov etails of current trends, we next focus on the post 2000 data and analyze
co-cita ic area across the last twenty years. In addition to providing a more recent
analysis, tQj oach provides a look at trends given a stable mix of journals containing co-
citing arti journal mix has remained constant since 2000). We probe the data by
extracti ments ranked in the top 100 most co-cited references in each 5-year sub-

period (see Appeidix C). Figure 5 displays the trends in percentage share of total co-citations

for each functional topic.
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Table 4: Co-citation share for enduring references (top 50 in three or more decades)

Title Author Year 1950s 1960s 1970s 1980s 1990s 2000s 2010s
(first only)
Priority assignment in waiiing line problems Cobham A 1954 14%  4.6% 1.5%
Planning produ€tion, inventories, and work force Holt CC 1960 34%  3.1% 1.9%
A heuristic prog gcating warehouses Kuehn AA 1963 1.7% 2.8% 1.4%

Organizations March JG 1958 1.9% 24% 1.9%
Optimal two- 4 production Johnson SM 1954 1.9% 1.8% 2.1% 1.6%
schedules with Sefpimesineded
Dynamic simnomic lot size model Wagner HM 1958 1.9% 32% 47% 3.1% 24% 1.6%
Facility laﬁat : an analytical approach ~ Francis RL 1974 1.7%  34% 1.8%
Computer solufi@ns of the traveling salesman Lin S 1965 20% 19% 14%
problem
Introduction to sequenging and scheduling Baker K 1974 1.5% 4.0% 55% 1.9%
Optimal polici ra i-echelon inventory Clark AJ 1960 13% 13% 1.6%
problem
Theory of sche Conway R L 1967 4.8% 42% 1.7%
Complexity of machine scheduling problems Lenstra JK 1977 1.3% 1.7% 1.6%
Competitive s iques for analyzing Porter M E 1980 20% 24% 25%
industries and ¢@m
Scheduling of a central depot to a Clarke G 1964 23%  13% 15% 1.7%
number of delivery points
Optimization a ation in deterministic Graham R L 1979 20% 3.0% 33%
sequencing and schedulin@ a survey
Competitive a ating and sustaining Porter ME 1985 24%  25%  1.9%
superior performance
The economic ipstituti f capitalism: firms, Williamson OE 1985 13% 22% 22%
1 contracting
ed the world Womack JP 1990 22%  25%  1.9%

ntage share of total co-citations generated by the top 50 documents in that decade.

Simila rior decade-oriented analysis, the results illustrated in Figure 5 reveal a
dramat nge in topical focus.” In the 2000-2004 period, research appears to have been
fairly spread across a larger set of topics; five of the nine topic categories each

received at least 10% of the total co-citation share, with the largest categories being strategy,
schedulinhrocess improvement. In contrast, the data provide clear evidence of the

growing p @ ce of co-citations to supply management research; this topic commanded

more tha all top document co-citations in the 2015-2019 sub-period. None of the
other have grown substantially, while the co-citation share of process
improve rch has declined dramatically, from a 20% share in the early 2000s to only
a 3% sharem ost recent 5-year period. The share of co-citations received by scheduling

<C

> We note that similarities between the results of the analyses using 50 documents per decade and 100
documents per 5-year period provide a robustness check. The results do not seem to be sensitive to choices
regarding time bucket or depth of highly ranked documents included.
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research has similarly declined, from 21% to 4%. Strategy co-citations share has declined

from 22% to 10%.

100%
= Queuing
= Org Issues
£ 807 &
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)
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<
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%» Pricing
% 40% m Logistics
=
g H |nventory
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0,
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2000—!&04 2005-2009 2010-2014 2015-2019
Figure 5: OSCM Trends: Share for top 100 co-cited documents in each S-year
period, 2

Figure 6 illustrates trends in co-citation shares for eight sub-topics within supply

management, ding supply network design, governance, integration, sustainability, risk

manag , anufacturing, and other topics. Whereas integration appears to have
gathered f@iuch of the scholarly attention in the first decade of the millennium (especially
2005 -ZOOD given way to growing interests in sustainability and risk in the most recent

period. Th ation share of research addressing supply relationship governance has also

q

declined, from attracting about 35% of co-citations in the early 2000s to 13% in the most

recent

Aut
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Supply Management Trends
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Figure 6:Recent Trends in Supply Management Sub-topics

£

M Research: 2015-2019
he data, we develop a snapshot of current OSCM research by extracting

1.8 Cur
As a fina

a

docum: ed among the 300 most co-cited references in the last five years (2015-2019 —

see Ap These documents were collectively co-cited 26,615 times, with a mean of

M

85.3 co-cites per document. In the same five-year period, our journal set contains a total of

1

67,693 0O~ s to 23,211 documents (including co-citations to general methods

document | co-citations to these 311 functionally-oriented sources® (1.3% of all co-

©

cited ite unt for almost 40% of all co-citations. Such highly concentrated

distributiops of ¢op-citations are also evident in the other document samples we collected

th

across varj ac horizons.

U

Table 5 proyades a detailed breakdown of the co-citation frequencies and percentages for

catego sub-topics represented in the top 300 ranked documents. To the extent that this

A

® The list contains 311 documents, as 17 documents tied for the 300" rank.

This article is protected by copyright. All rights reserved.
30



sample is representative, it provides a cross-section of current research conversations in

OSCM.

Table 5: eas of Documents Ranked in the Top 300, 2015-2019

Contributig pr # Documents # Co-Cites % Co-Cites
Supply Managemer 158 14186 53%
Sus @i n Alilitymm 31 2936 21%
Risk/reSience 33 2895 20%
Integra 32 2778 20%
Design 25 2127 15%
Governghce 20 1882 13%
i 2 388 3%
4 257 2%
2 233 2%
2 186 1%
Supply chain theory 3 186 1%
Textbo: 2 163 1%
Humanitarian 2 155 1%
Logistics 41 3137 12%
Vehicle i heduling 18 1507 48%
Humanifarian 7 478 15%
Locatio 6 427 14%
Warehouse management 3 235 7%
3 188 6%
2 172 5%
2 130 4%
27 2430 9%
9 771 32%
6 758 31%
3 224 9%
2 195 8%
Flexibility 3 180 7%
Review article (contingency theory) 1 125 5%
Sustainiility 2 115 5%
Serviti 1 62 3%
Inventory 20 1744 7%
Newsvg 8 766 44%
Lot sizi 3 273 16%
Textboo 2 241 14%
Perisha ry 3 197 11%
Multi-eGhelon 2 135 8%
Fin 1 67 4%
indbilj 1 65 4%

—Susiqpiiied
Pricing 20 1577 6%

Dynam 10 828 53%
Channel manag;ent 5 355 23%
Other 2 173 11%
Textbook 1 81 5%
Remag B 1 80 5%
Reviarti | 60 4%
Process Improve 21 1482 6%
Lean 5 396 27%
Knowledge/learning 4 319 22%
Analytics 3 172 12%
Improvement theory 2 128 9%
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Layout/line balancing 2 127 9%
NPD 1 84 6%
Capacity 1 69 5%
Flexibility 1 63 4%
Equit ement 1 62 4%
Review aggigde(call center ops) 1 62 4%
Scheduling 10 1027 4%
Review 4 441 43%
Shop scheduling 5 362 35%
TexiBo Jk— 1 224 22%
OrganizatiowC 10 727 3%
Organi ture 6 465 64%
Behaviogal opBuations 4 262 36%
General Te 2 2 155 155 1%
Queuing 2 2 150 150 1%
Total 311 26615 100%
Regardi itations to specific functional contributions, again supply management
constitute gest number of co-cited documents and percentage of total co-citations
(53%). hin supply management, remanufacturing and humanitarian supply management
are relati scent in co-citation allotments (2% and 1% of co-citations), while
sustainabiliy, (including research on resilience), integration, and design (supply network
structure) tOPi pear to be more extensive, each accounting for 15% to 21% of total supply
manag itations. Interestingly, supply relationship governance, a venerable topic

going bac§ to Williamson in the 1970s and earlier, received only a modest 13% of co-

citations to management studies in the most recent five years.

Perhaps 1ggest differences between these results describing current research and those

describj ier periods is the rise of co-citations to research in logistics and pricing.

h

{

Logisti accounts for 12% of total co-citations, driven primarily by a resurgence in

studies of vehicldirouting and scheduling. The resurgence parallels the growth in e-commerce

U

and “last mi ivery services in recent years. The pricing research category comprises six

A

percent o al co-citations for the sample group and period. Readily identifiable pricing
sub-topics include dynamic pricing and markdowns in the presence of strategic consumers,

coordinating pricing across channels, and pricing new versus remanufactured products. A
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notable change in scheduling research is the growth of co-citations to studies of patient

scheduling in hospitals and clinics (included in the “shop scheduling” category).

aich accounts for nine percent of all co-citations included in our sample.

ated to competitive advantage and the resource-based view (RBV, KBV, and
N
dynamic Wes) collectively have captured most (63%) of the co-citations to strategy

research documefits. Remanufacturing represents an emerging topic in strategy, with a co-

citation shm%.

Invent rocess improvement topics also own significant shares of co-citations at

C

7% and 696 ctively. Studies of newsvendor problem issues appears to dominate current

inventory esearch (44% of inventory co-citations). Lean manufacturing and organizational

)

learning eading topics in process improvement (49% of co-citations combined).
However, d" neW category, analytics, comprises 12% of co-citations. Subsequent analyses

below iden is as a rapidly growing area of research.

Research in organization issues and queuing round out the research topics represented in
the docurr&is ranked among the 300 most co-cited over the last five years; highly co-cited
articles in @ pmains cover familiar topics. Organization issues’ share of co-citations has

remained falrz constant over the decades, suggesting that it continues to play a small but

perhap nal role for studies of supply management and strategy. In contrast, the
relativeMo-citation shares of inventory, logistics, scheduling, and queuing, which

were quite largei‘n the 1960s-1990s, suggest that the OSCM field has migrated away from

these once topics, with the exceptions of the specialized emerging topics mentioned
above.
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1.9 OSCM Research: Looking Forward
To project future trends in popular research topics, we close our study with two additional

analyse“e conduct a burst analysis to identify highly active documents in the most
recent ﬁvst detection algorithms identify sudden increases in growth and intensity
of co-citatiomsmtema given document, thus indicating a sustained surge in scholarly attention
for a spehriod (Chen, 2006; 2014; Feng, Zhang, Du, & Wang, 2015). Current
knowledg@frontd€rs and trends detected using burst analysis signal hot topics and suggest

how a difCiphing is evolving. A “burst” is indicated by sharp increases in co-citation

SC

frequency ument, relative to other peer documents examined over a given period of
time (Kl #2003). Following the approach of prior researchers, we derive burst

detection gesults using Kleinberg’s algorithm, set at the default criteria (Zhu, Song, Zhu, &

Johnson, leinberg’s algorithm models time-dependent data using an infinite-state
automaton h bursts appear as state transitions (Small et al., 2014). This algorithm uses
a probab1i1§iomat0n method, states of which correspond to the frequencies of individual
entitie itatien frequencies). State transitions correspond to points in time around which

the frequegcy of an event changes significantly (Olmeda-Gomez, Ovalle-Perandones, &

r

Perianes-Ro ez, 2017). It is analogous to queuing theory for bursty traffic networks (for

more deta nical explanation of burst detection model please see Kleinberg, 2003).

Usin@ms ranked among the top 500 most co-cited sources in the 2015-2019

period,m currently active bursts in co-citations. Table 6 lists the 13 articles that are

receiving on-goi; bursts in attention, in order of burst strength. We describe the core topic

addressed b document by examining the title, co-cited articles, and most recent citing
articles.

This article is protected by copyright. All rights reserved.
34



Four of the 13 articles, including the three receiving the strongest bursts, address data
analytics as a research topic. The topic most closely associated with four of the other
documents j ply risk management. Humanitarian logistics and supply networks are also
represent igt, as well as are documents addressing sustainability and supply chain

. W . L )
metrics. T§se results suggest that data analytics and humanitarian supply chain management
are likely ten attmact significant and growing portions of co-citation shares over the next few

years.

S

Table 6. ACtive*Citation Bursts Among Top 500 Ranked Documents: 2015-2019

Referenc . Burst . .
(fiirst only) lelshed Strength Title Source Topic Area

Wamba SF 015 12.5827  How ‘big data’ can make big impact: Intl J. Production Big data, Data
Findings from a systematic review and Economics science, Analytics
a longitudinal case study

Hazen BT 2014 9.6636 Data quality for data science, predictive  Intl J. Production Big data, Data
analytics, and big data in supply chain Economics science, Analytics
management: An introduction to the
problem and suggestions for research
and applications

Waller MA 013 9.3802 Data science, predictive analytics, and J. Business Big data, Data
big data: A revolution that will Logistics science, Analytics
transform supply chain design and
management

Ho W 015 6.8187 Supply chain risk management: a Intl J. Production Supply chain risk
literature review Research

Artzner 999 5.8987 Coherent measures of risk Math. Finance Risk measurement

Balcik B 2010 5.6048 Coordination in humanitarian relief Intl J. Production Humanitarian
chains: Practices, challenges and Economics supply chain

s opportunities

Chen HC 12 4.2504 Business intelligence and analytics: MIS Quarterly Big data, Data
From big data to big impact science, Analytics

Rockafellar O)OO 4.0001 Optimization of conditional value-at- Journal of Risk Risk
risk

Holguin-Veras 012 3.1578 On the unique features of post- disaster  J. Operations Humanitarian
humanitarian logistics Management logistics

Campbell JF 2012 2.3673 Twenty-five years of hub location Transportation Service/facility
research Science networks

Gunasek 001 2.2339 Performance measures and metrics ina  Intl. J. Operations  Supply chain

# supply chain environment and Prodn. Mgt. metrics

Brandenburg 2014 2.1299 Quantitative models for sustainable Eur. J. Operations ~ Sustainable
supply chain management: Research supply chain
Developments and directions

Gunasekaran 04 1.806 A framework for supply chain Intl J. Production Supply chain
performance measurement Economics metrics

As (method for projecting future interests going forward, we adopt an interest

analysis approach that seeks to compare the relative attention paid to topics in practitioner

and academic publications, respectively. Baskerville and Myers (2009) developed a simple
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“interest index” that uses document counts to estimate the proportional interest levels in a

given topic at a given time. They apply this method to analyze “fashion waves” within

informatio ems research and practice. We employ the same approach to identify topical
interest tr d in OSCM publications.
N

We ﬁrhled all articles listed in EBSCO Business Source Complete database’ from

1998-201@ contained the terms “operations management” or “supply chain

managemgnt’ Fangwhere in the article text. Doing so establishes an inclusive population of
articles p i addressing OSCM topics. We then repeatedly searched within this
populatio icles that contained topic phrases identified in our most recent cross-

sectional gd burst analyses (Tables 5 and 6), in both practitioner publications and academic
publicatio identified by Business Source Complete). To be counted, an article must

have contaffie ariant of the topic phrase in its title, subject terms, or abstract.

Figure 7 p ts trends in proportions of article counts (percentages of total practitioner
or aca es) for 16 topical phrases. The graphs are presented in order of decreasing
trend slop@s. These data suggest several interesting phenomena. First, some topic titles appear
to be mogiar to academics than to practitioners. Terms such as remanufacturing,

resource-b ew, and vehicle routing (scheduling) appear to have found little purchase in

practitions articles. Second, periods of growth and decline in the popularity of topics are
more c“ent in the practitioner literature, whereas most of the topics continue to

exhibit positive Snds in the academic literature. For a number of the topics, the trend graphs

rce Complete database is considered superior to the ProQuest database in terms of content
rchability (Nolan, 2009). Tests using the ProQuest data yielded essentially the same trend

 While the proportfon of all academic articles that contained “operations management” or “supply chain
management” has stayed relatively steady for at least three decades, the number of practitioner articles
containing these terms grew rapidly from 1990-1997, before stabilizing in 1998. Thus, we analyze the data from
1998 to avoid proportional differences in earlier periods.
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suggest that academics and practitioners followed near parallel periods of early growth in
interest, followed by a divergence, as practitioner interest declined and academic interest

continues ! w (e.g. big data, sustainable supply chain, innovation, supply risk). This

pattern m

.1 I . . .
topical kngledge, even after practitioner popularity begins to wane.

e greater tendency for OSCM scholars to continuously extend and refine

Big Data OR Data Science OR Data Analytics Sustainable Supply OR Supply chain Sustainability Inngvation OR New Product Development Capabilities
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Figure 7: Inter’t index trends in OSCM scholarly and practitioner publications

Starting w
management”
also contai

opulation of all articles containing “operations management” or “supply chain
ere in the document’s text, each figure shows the percentage of these articles that
topic term or phrase in the document’s title, subject terms, or abstract.

icated in this broader analysis of all published OSCM articles are largely

consistent with the topic popularities and trends revealed in our more focused co-citation
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analyses. Big data/analytics, supply risk, and humanitarian issues are evidencing recent
growth in attention, though these topics still account for relatively small proportions of the
total OSCM literature. A bit more surprising is the finding that longer-lived topics such as
innovatio ationship governance, capabilities, and pricing continue to show growth
trends,?hgm latter two topics appear to be flattening out. Innovation is hardly a new
topic, for , yet the proportion of academic OSCM articles addressing innovation has
quadrupleme last 20 years. However, only 1 innovation article in the last five years is
among th ranked articles (Table 5). Similarly, other older topics such as lean and

process improvefaent continue to contribute consistent proportions of publications to the total

OSCM academic literature, yet they have received relatively little recent attention as primary

conversat rs present in our lists of top co-cited documents (again see Table 5).
Vehicle ranti pears to be the only topic included in Figure 7 that shows indication of a
b S

Discussion

It is important for scholars to examine how their work fits into larger patterns of progress

within a field (Kuhn, 1962; Small, 1980). Researchers have noted that OSCM scholars tend

to congré ccording to shared perspectives (e.g. problem solving vs theory

buildin@nd methodological preferences (e.g. analytical/OR vs empirical; qualitative

\& quantitiive). iurther, these groupings vary across institutions (schools and societies) and

geographi jons (Theoharakis, Voss, Hadjinicola, & Soteriou, 2007; Maloni, Carter, &
Kaufmantt, > Saladin, Shang, Fry, & Donohue, 2015). Specialization and social grouping
may rtant contributors to research productivity, as they engender centers of

excellence. However, a more generalized awareness can also be useful, as it promotes more
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integrated and holistic views of a specialized research agenda, clarifying its place in the

larger field.

Using of 31 scholarly journals, we analyzed co-citations of over 95,000 articles

containing more than one million references, applying ranking, burst, interest, and periodic
[ g_

]

analyses t ify, classify, and visualize underlying intellectual foundations and trends in

OSCM. These fihdings quantify changes in the relative magnitudes of OSCM research

¢

conversatigns time. As engaged scholars, many of us probably feel that we have a sense

S

of who the"Strofigest contributors and what the “hot” topics are, but it is difficult to know

J

their true prevalefice in the grander scheme. For example, the data from Table 5 indicate that

about 12% o-citations of the most co-cited 311 functionally-oriented articles in the last

n

5 years addressed sustainability in one of four of the major OSCM topic areas. Similarly,

a

studies o resilience in supply management accrued almost another 11% of all co-
citatio contrast, a venerable topic such as “lean” accounts for only 1.6% of co-citations.

Such 1sons enable us to answer the question, where are OSCM researchers

Vi

concentrating their efforts? Moreover, this information prompts a potentially more important

[

question, ould researchers concentrate their efforts? Given the current challenges
faced by @nanagers and society as whole, does the portfolio of research emphases
represente le 5 present an appropriate research profile for our field? Answering this

ire debate that combines economic, practical, and ethical perspectives. We

Uth

questi

offer the f this study as a benchmark to support such a debate.

As authors, found that the trends we uncovered in some cases supported and in other

cases d our prior perceptions of how the field has developed. Each of us, owing to

A

the biases inherent in our own specialized areas of focus, were surprised that certain authors
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familiar to us were absent from top co-cited lists’. Similarly, it was interesting to discover

that recent seminal works seem to have replaced older ones as key source documents. No

single artic ears seminal for the 70-year life of OSCM. Moreover, several of the

document most enduring co-citation records were not authored by OSCM
N .

researchers (e.g. March & Simon, 1958; Kuehn & Hamburger, 1963; Porter, 1980; 1985;

Williamso@. Other formerly long-popular documents have dropped from the most co-

cited lists 1 nt years. These results are likely a product of the recent, rapid expansion of

OSCM rew
1.10 Themn of OSCM

Our anal};&;nces significant growth in the richness and variety of problem types and

research I addressed by OSCM researchers. Pioneering studies from the 1950s and
1960s coy Bellman, Johnson, Wagner, and Dantzig, etc., provide leading examples
of relat scoped developments, with strict limiting assumptions, that established
core foundati for decades of future development. Some of these foundational studies
developed methods, such as dynamic programming, or formulated models for focused
problems,Ws inventory optimization. Interestingly, traffic dynamics (e.g. Reuschel,

1950; Da©954) formed a prominent part of the early research conversation. Later
cu

studies fo on queuing, capacity and aggregate planning, scheduling, inventory policies,

and n@ther resource allocation problems such as location/allocation and

transpoMmization algorithms; all of these are essentially single-issue problems.

Into tJ and 1990s, researchers armed with growing computational capacity

develo e complex models using powerful optimization algorithms, Markov models,

and multicriter odels. Empirical methods grew during this period as well, supported by

? Only first authors’ names are listed in the appendices, for brevity.
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methods including simulation, structural equation modelling, and other multivariate analytic

techniques. These developments addressed manufacturing strategies in addition to operational

decisions, a timately considered inter-organizational relationships, supply chain designs,
and highe rs such as risk and sustainability.
N

This em from narrow problem focus to broader organizational issues reflects
contempo@real-world developments. Beginning in the 1980s, rapid globalization and
technologyg a ces challenged ‘inward facing’ operations executives to think about
operationsm‘olistically and strategically, and to pursue value creation opportunities with
partners in suEESnetworks (Sprague, 2007; Swink et al., 2020, Ch. 1). Such changes called
for schola t views internal processes more broadly and addresses inter-organizational

issues that align with supply chain management opportunities. In the late 1980s, qualitative

methods e adopted and extended by Eisenhardt, Yin, and others. At the same time,
OSC n (0 apply more integrative theories from economics and organizational design
(e.g. tr n cost economics, resource dependency theory, information processing theory,

resource-based view), as well as from popular paradigms in practice (e.g. TQM, six sigma,
TPS, leanhapproaches stimulated scientific inquiry of even broader and more complex

phenome recognized from the 1990s in professional practice, and then in research

studies of, ractices, that even if firms optimized their internal operations, they left
signifwg on the table if they neglected inter-organizational improvement
opportuni ce, supply chains were acknowledged as a ‘new’ unit of analysis to be
examined g ed, and optimized. This encouraged the adaptation and application of

additio{ries to address behavioral and relationship management issues (e.g. social
capital theory, ®ocial network theory, risk and contracting concepts, and others).
Simultaneously, the continued precipitous growth of data storage capacity and computational
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processing power over this period enabled the development of powerful new optimization
models that captured progressively more and more of the complexities of inter- as well as
intra-organizational operating processes.
1.11 OSCM Today and Tomorrow

B ) )
Today, susly management and strategy dominate the OSCM conversation. The complex and
dynamic mf these domains will likely continue to drive research that further applies
and exten

ries to integrate strategic, tactical, and behavioral elements of supply chain

design an eciition. The more granular portions of our analyses suggest ways in which

S

current trends play leading roles in OSCM. The burst analysis (Table 6), snapshot of

U

current res Table 5), and broader interest analyses (Figure 7) indicate that sub-topics

within su

[

nagement (e.g. sustainability and risk) and process improvement (e.g.

analytics)@ar eiving increasing levels of attention today. While these trends may be

al

appare ers of journal publications and conference presentations, ours is the first

study to qua hem. Documents in these areas collectively account for 37% of 37,739 co-

Vi

citations of the top 100 most co-cited works over the 70-year study period. They include 39
of these 190 most co-cited articles, which is remarkable given their emergence only recently
as promi eams in the OSCM literature. Interestingly, since 2015, documents

addressing y management make up 62 of the 100 top co-cited articles and command

61% O@ions of these top 100 articles.

-

Studieﬁration dominated supply management research in the first decade of this

millenniu y driven by efforts to quantify the impacts of coordination (Cachon &
Larivie ), information sharing, and its distortion (bullwhip effect) (Lee, Padmanabhan,
& Whang, 1 Chen, Drezner, Ryan, & Simchi-Levi, 2000), but also including the

development of broader cross-functional and inter-organizational integration concepts

This article is protected by copyright. All rights reserved.
42



(Frohlich & Westbrook, 2001; Flynn, Huo, & Zhao, 2010). In some ways this stream of

research reflects and perhaps even presages industrial moves toward greater technology-

enabled suiﬁhain integration. However, it is readily apparent that few supply chains have

yet achiev, s of integration envisioned in these academic studies.

 EE—
Recent%uggest that supply risk and sustainability have become dominant research

topics. D@l, early studies of supply risk management appearing in the last decade
(e.g. Kleim& Saad, 2005; Tang, 2006; Tomlin, 2006) provide foundational frames
current rescarc

s are using to apply theories to risk identification and mitigation techniques

(e.g. Wiengartend) Humphreys, Gimenez, & Mclvor, 2016; Scheibe & Blackhurst, 2018).

U

Similarly,gional works in supply chain sustainability (Zhu & Sarkis, 2004; Carter &
Rogers, 2008; Seuring & Miiller, 2008) are supporting subsequent empirical studies (e.g.
Chaabane@dn, & Paquet, 2012). Again, these trends seem to be highly consistent with
larger css trends. Rising perceptions of environmental, economic, and geo-political
uncertaiai®, punctuated by natural disasters, a major recession (2008), slowdowns in

globalization, and a pandemic have heightened managers’ sensitivity to disruptions and

longer—tergquences of global supply chain design choices. In addition, as stakeholders

increasinrage managers to consider objectives beyond short-term profits, OSCM
appears t onding with increasing study of environmental outcomes of operations,
social s, and new topics such as reverse and humanitarian logistics. An informal

survey ofﬂoumal special issue announcements reflects these growing interests; in-

progress s sue developments address areas of public policy (e.g. economic inequality,

mobili< change, globalization, international relations), supply management (e.g.
disruptions a pandemics, innovation networks), technology management (big
data/analytics, digital transformation, technologies such as blockchain and additive
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manufacturing), and strategy (e.g. platform and sharing economies, sustainability and social

responsibility).

For br omit discussion of other topics highlighted in our data and findings, many

of which appear to be in decline as a proportion of total research co-citations. A small but
m L Prop

notable e

[

is pricing research. Twenty documents (6.4%) of the top 311 most co-cited

document§{in thcflast five years address pricing policies as the primary research issue. Only

G

five pricinggr ch documents make the top 100 most co-cited references for the last five

S

years, yet eflively pricing studies represent a substantial and growing area of research.

9

Top co-cited conflibutions in the last five years address product/quality effects on pricing and

revenue ent strategies (Mussa & Rosen, 1978; Talluri, Van Ryzin, & Ryzin, 2004);

an

as well as analytical models of inventory pricing under various considerations (e.g.

Elmaghra skinocak, 2003). The sub-topics identified in Table 5 indicate a growing
integra pricing decisions with consumer behavior models, as well as a broadening of
pricing cations to special circumstances (e.g. remanufactured products). As the

sophistication of analytical modelling and empirical methods continues to evolve, it seems

likely tha(& researchers will increasingly study higher levels of integration of factors

including @ product mix, and other marketing factors with decisions affecting supply

chain desi xecution.

1.12 Omes

The interest.d analysis results depicted in Figure 7 indicate that academic publications in
some ven CM research areas continue to grow, even though they do not account for
substanti ions of academic co-citations (Table 5), and attention in the practitioner press

appears to have Waned. Do we OSCM scholars tend to hang on too long to pet topics? Given

that the setup costs of research (e.g. learning the literature and relevant theories) are high, we
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would expect that scholars are incentivized to squeeze every bit of publication potential from
a given research stream. A more sanguine view is that scholars are more attuned to the
nuances an tingencies associated with a given practice or business trend, thus their
attention eyond that of practitioners who may be more susceptible to “fads”

N — . _ . _
(Baskerv1§ & Myers, 2009). Even so, such findings raise the larger question regarding the

relevance gfi O research. If we define relevance as “being consistent with issues that are
of practica ctitioner) concern,” the evidence from our study suggests that OSCM
scholars a t a§ responsive to changes in practical concerns as we might wish. Further, our

persistence wi pics popular in the past could limit our ability to lead, rather than lag, in
terms of r e. Most OSCM empirical studies are based on data related to existing
models a omena; rarely do they attempt to look over the horizon. Indeed, such

speculatimcult to publish; our research methods and rigor standards almost guarantee

a laggi for research. Journal editors might create special issues with relaxed

methodologi nstraints to encourage forward-looking research that focuses more on next
generation factors rather than current events. In the larger frame, our findings suggest that

OSCM reSarchers might make their work more relevant by seeking to address larger, newer

problems stions rather than explicating the details of older ones. Of course, this
approach to arch entails greater risks; incentives and rewards will need to be adjusted
accordin

Another i ting opportunity uncovered in our study stems from the absence of new

10

journals ing our journal identification process was inclusive, one notes that not a

single <0umal has been introduced in OSCM in more than twenty years. Given the
growing intereSt¥in, and presumed importance of, topics such as sustainability, healthcare

' We thank one of the anonymous reviewers for identifying this opportunity.

This article is protected by copyright. All rights reserved.
45



operations, and risk, why are focused journals in these areas scarce, and why are they
assigned lower importance? Interestingly, even journals addressing long-standing topics like
quality ma ent and service management failed to reach prominence in either our
surveys odg rankings studies. Moreover, with the exception of Interfaces, more
explicitly srac‘uce-orlented journals are also absent from our list of journals identified as
“importanmSCM academics and prior surveys. Given the probable increasing reliance
that profes schools such as business and engineering will have on funding from

commerciWes, perhaps it is time to consider realignments in research and journal

quality meErlcs. S

Serviceffoperations research does not figure largely in our research findings. A paper

introducing the "SERVQUAL” model (Parasuraman, Zeithaml, & Berry, 1988) is the only

top 100 ( ‘ 83) co-cited services-focused (excluding retail services) document in the
2000s. icw of telephone call centers research (Gans, Koole, & Mandelbaum, 2003) is
the on 0 co-cited service research document in the 2010s. Our OSCM journal list

includes no service focused journals, yet it remains telling that none of the OM journals

(JOM, MMMS, MS) seem to heavily cite services-focused research. These journals

are not n manufacturing focused by design; they appear to have just evolved this

way. Ther, e an opportunity for scholars to consider ways to incentivize and reward

public
H

An exE to the dearth of topically oriented journals exists in supply chain
management. ecent years, journals that were formerly focused on specific functions (e.g.
logisti@ operations, and purchasing) have become broader in addressing more

integrative supply chain management issues. Moreover, SCM appears to have become a

nifestly relevant areas such as services, sustainability, and others.

dominant, umbrella perspective for viewing and positioning various operations management
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topics. An opportunity for OSCM scholars is to conceive and implement new ways of
organizing research topics and questions under this perspective. In some ways, this
opportuni!yﬁ' lves challenges similar to those faced by firms who seek to reorganize

operation functional organizations toward more integrated forms located under

chief supphy chain officers. Perhaps more capability or process-oriented views of operations

managemeat withemerge from this evolution.

A ﬁnamunity emerges from our finding that co-citations tend to be highly
- F

concentrat example, we estimate that about 2% of all functionally-oriented documents

co-cited by our j@uirnal set over the last 5 years account for almost 65% of co-citations to all
functionalEJtions in that period. It would be interesting to discover whether such levels
of concentration are typical across different fields. Even more interesting would be to

uncover tlmf these relatively few highly co-cited articles that make them so influential
(e.g. A 1S, Bastardoz, Liu, and Schriesheim (2014), analyze traits of highly cited articles
in The ship Quarterly). One possibility is that researchers continue to cite prominent

sources, creating a kind of momentum. For example, the average publication year of the 311

documenthd in the 2015-2019 period is 2002; only 82 are post-2010. Conversely,

researchet explore the roles that articles that receive few co-citations play in the

progress o, . Do these works provide momentum, do they serve as foundational stocks

N

1

for in in to failed experiments), or do they represent unproductive uses of

resources !

U

Limitatj d Conclusion

The kno landscape developed in our study includes but supersedes the “knowledge

A

groups” identified in Pilkington and Meredith’s (2009) focused OM study. The differences in

our findings can be attributed to differences in methods of analysis and a much larger sample
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of records (31 journals over 70 years versus three journals over 20 years). However, a
number of important niches are still notably absent. Topics such as service operations and
other conte focused research topics (e.g. health care, government) are not prominently
represent iglly because they are relatively recent areas of focus that have not had
time to bl!d a strong corpus of co-citations. Other limitations to this research should also be
considerem[here is typically a significant time lag between an article’s publication and
its citation. ikely produces a bias in co-citation counts toward articles published earlier;

the impacw:ltly published work requires further study over time. For this reason, some

of our ﬁnc:mgs 5 based on extrapolations of backward-looking data. Second, we employ an

admittedl}ﬁﬂ perspective in identifying and assigning topical classifications. For

example, ars ago researchers would not likely have used “supply management” as a
term by jvh o organize research topics. Further, some degree of subjectivity is
unavoi nt when creating topical categories for article classification. However, we

suggest that nd analysis, consistent application of the classification scheme is the most
important objective. Our inter-rater comparisons demonstrate an acceptable level of

consisten using conventional standards. We are confident that long-time OSCM

1

researcher, nd at least a few differences between our categorization scheme and their

0O

views of t d. Indeed, differences in the authors’ individual perspectives served as a

h

prima ivation for this type of study. We trust that such differences will lead to

L

constru es and a richer understanding of the perspectives and frames with which we

can describe our field. Third, we acknowledge that services focused journals are omitted from

Gl

our analysis e discussed earlier, they were not identified by the WoS, surveyed experts,

or in the ] anking articles engaged in our list building process.

A
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Noted American historian, Carter Godwin Woodson, is reported to have said, “Knowing
the past opens the door to the future” (Bunch, 2018). We trust that the contributions of our
study will t ful for researchers who want to better understand how their research interests
fit into tthorical and knowledge structure landscapes of the OSCM discipline. In
addition t!prowdmg a benchmark against which researchers can compare their perceptions
of the ﬁemress, we expect the findings to be useful for journal editors who want to
understan, e topics covered in their journal map against the popularity of topics more

broadly inw. The findings should be also helpful in updating the scope and boundaries

of OSC\\@ating debates about trends that are shaping the field, and identifying

desirable p ard. PhD students may find our analysis useful in helping them study for
comprehensi ld examinations and in knowing how their research choices fit into the
larger schings. Lastly, we hope that our study may at least indirectly affect practice
by helpi hers to better appreciate the scope and potential of OSCM’s contributions
to document rive improvements in operations and supply chain management.
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