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This paper evaluates the origins of the research that has been published in the International Journal of Production
Research (IJPR) for the time period 1985-2010, which includes approximately 77% of all articles that have been pub-
lished in ZJPR since its inception. We assess the productivity of individual authors, the author’s affiliation at the time
each article was published, the country the author’s affiliation is located, and the institution where the author was granted
a Ph.D. degree. By analysing the countries in which author affiliations are located, we can determine which countries
are having the greatest impact on defining the research published in Z/PR. For international journals, it is important to
publish research from an international constituency, thus maintaining one of its purposes. By analysing the affiliations of
the authors as well as where the authors received their Ph.D. training, we can determine which institutions are having
the greatest contributions to the research published in ZJPR. We believe it is useful to consider both the affiliations of
the authors and where the authors received their academic training since both are indicative of an institution’s true
influence on a journal. To date, no published study has examined the individuals, institutions, and countries that have
contributed to ZJPR and, in particular, where the contributing researchers received their Ph.D. degrees.

Keywords: operational research; operations management

1. Introduction

The body of knowledge for any academic discipline is generally represented in the journals in which its research is pub-
lished. Journals represent the primary depository for the knowledge generated and are the major vehicle for knowledge
dissemination and future research efforts. As suggested by Reynolds and Clark (1984), the status of any discipline is lar-
gely determined by the articles published in its journals. While books, conference proceedings, etc. are important
sources of discipline knowledge, the reputation of academic researchers is determined largely by the number of articles
they publish in a set of academic journals. Likewise, each journal represents a portion of this body of knowledge as
there are typically many journals in which authors can choose to publish their work. Each journal, given its preferred
methodology, scope, editorial board and whether it is an international or US-based journal, will develop its own area of
expertise. Thus, over time, the authors that publish in a journal ultimately define the scope of topical coverage, the
direction of research published in a journal as well as affecting the perceived quality of each journal. As such, it is inter-
esting to analyse the origins of a journal’s published research to discover which authors, institutions and countries are
having the greatest influence on shaping the status and direction of that journal.

In addition to the origins of research in a journal, other factors help explain the research direction a journal is
following. For example, the volume of research a journal publishes is indicative of the volume of knowledge being
presented by that journal. Various measures of the collaboration between authors is indicative of the cross-pollination of
ideas and sharing of resources between authors, institutions and countries. Research collaboration is a means of sharing
expertise and skills of authors, a means to train and develop junior faculty and Ph.D. students, and, as in any maturing
discipline, a means to make significant contributions. Therefore, an analysis of the degree of collaboration of its authors
serves as a measure of the innovativeness of research topics being published in a journal.

With this in mind, this paper evaluates the origins of the authors that have published in the International Journal of
Production Research (IJPR) for the time period 1985-2010. We are interested in the individual authors who have pub-
lished in IJPR, the author’s affiliation at the time a paper was published, the country the author’s affiliation is located
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and the institution where the author was granted a Ph.D. Given that research is generated by individual researchers, it is
important to recognise those individuals who have had the greatest impact on defining the knowledge represented in
IJPR. By limiting our analysis to the research over this 26-year period, we may not capture the total impact of those
authors that are near the end of their academic careers as much of their research might have been published prior to
1985. Thus, since IJPR began publication in 1961, we cannot capture any impacts made on the early development of
the journal. However, an assessment of the research between 1985 and 2010 will provide a good view of the journal
and how authorship patterns have evolved over time. And, since the number of articles published in ZJPR has increased
dramatically since its early years, our study includes the majority of the research articles that have been published. In
fact, prior to 1985, there were 118 issues of IJPR published while between 1985 and 2010, there were 400 issues. So,
our time period represents 77% of all issues that have been published and, assuming the number of articles in each issue
has not decreased, our study considers approximately 77% of all research that has been published in the journal.

By analysing the countries in which author affiliations are located, we can determine which countries are having the
greatest impact on defining the research published in ZJPR. For an international journal such as IJPR, it is important to
publish research from an international constituency, thus maintaining one of its purposes. By analysing the affiliation of
the authors as well as where the authors received their Ph.D. training, we can determine which institutions are having
the greatest contribution on the research published in IJPR. We feel that it is not sufficient to simply consider the affilia-
tion of an author to determine the impact of an institution. Indeed, the institutions where authors received their academic
training may be more indicative of an institution’s true influence on a journal. Further, this paper will analyse various
bibliometrics that measure the degree and patterns of research collaboration between authors. To date, no published
study has examined the individuals, institutions and countries that have contributed to IJPR and, in particular, where the
contributing researchers received their Ph.D. degrees. Likewise, no study has examined the degree of collaboration
between the authors that have published in ZJPR.

2. Related literature

There have been many studies that ranked institutions and/or individuals based on their research productivity. The most
common approach is to first identify a set of discipline-specific journals. Once these journals have been identified, the
total number of articles published in this set of journals is used to rank individual researchers. Institutional rankings are
determined by the number of articles published by authors affiliated with the institution. For example, institutions have
been ranked using this approach in a variety of academic disciplines such as Supply Chain Management (Maloni,
Carter, and Kaufmann 2012), Transportation and Logistics (Carter et al. 2005), Accounting (Chan, Chen, and Cheng
2005; Mathieu and McConomy 2003), Economics (Conroy et al. 1995; Coupe 2003; Jin and Hong 2008; Scott and
Mitias 1996), Finance (Heck, Cooley, and Hubbard 1986; Heck 2007; Lasser and Rydqvist 2006; Sousa and Vieira
2011), Information Systems (Clark and Warren 2006; Clark et al. 2011), Behaviour Analysis (Shabani et al. 2004),
Biology (Grant et al. 2007), Criminal Justice (Fabianic 2002; Sorensen and Pilgrim 2002; Steiner and Schwartz 2006),
Psychology (Feingold 1989; Mahoney et al. 2010), Real Estate (Chan et al. 2008; Dombrow and Turnbull 2000, 2002;
Jin and Yu 2011; Urbancic 2007), Rehabilitation Counselling (West, Armstrong, and Ryan 2005), Science Education
(Barrow, Settlage, and Germann 2008), and Special Education (Miller and Maddux 1991). Additionally, in the area of
Finance, Heck (2007) and Heck, Cooley and Hubbard (1986) considered the ranking of institutions based on the affilia-
tion of authors as well as where the researchers received their Ph.D. training. In the area of Real Estate, Sa-Aadu and
Shilling (1988) ranked institutions based on the number of articles their Ph.D. graduates published as well as where
those graduates were subsequently employed.

In the Production and Operations Management area, Young, Baird and Pullman (1996) evaluated the productivity of
individual researchers in a set of 21 journals. Their study provided a ranking of the top 100 researchers based on the
quality and quantity of their research programme for the five-year period (1989—1993). Researchers have also been
ranked based on the number of dissertations they or their students had directed (Meredith and Amoako-Gyampah 1990).
The authors noted that, since 1960, 10 individuals had accounted for nearly 63% of all research in the field. Using
author affiliations, the research productivity of the US institutions was studied by Malhotra and Kher (1996). Five
journals (Decision Sciences (DS), Institute of Industrial Engineers Transactions (IIE), IJPR, Journal of Operations
Management (JOM) and Management Science (MS)) were selected as being the most influential in the discipline. A
ranking of the top 50 schools based on author-affiliated research for a 15-year period (1980-1994) in these five journals
was then provided. Agrawal (2002) identified the top five most productive institutions that had published in the
following three journals between 2000 and 2002: JOM, Manufacturing & Operations Management (M&SOM) and
Production and Operations Management (POM). The author found that none of the top five in JOM, three of the top



Downloaded by [Dokuz Eylul University ] at 02:40 16 December 2013

7472 T.D. Fry et al.

five in M&SOM and each of the top five in POM were considered a top 10 ranked Production and Operations Manage-
ment programme in the US according to US News and World Report. In the Production and Operations Management
area, we are aware of no published study that investigates the research productivity of an institution based on the num-
ber of articles published by its Ph.D. graduates.

3. Methodology

Our unit of measure in this study is the individual articles published in I/JPR. We exclude any book reviews, comments
to the editor, etc. since articles represent the primary form of research dissemination among academic scholars. As such,
we consider all journal articles published in [JPR from 1985 through 2010, which represents 26 years of academic
research. For each article, we collect author name(s), their affiliation(s) at the time the article was published and the
country of origin for their affiliation. In total, there were 5372 articles published by 7103 unique authors in ZJPR during
this time span. When we consider that some authors have multiple articles published in the journal, there are 12,703
individuals listed as an author for the 5372 articles. For each of the 7103 authors, we then try to identify the institution
where they received their Ph.D. training. This was accomplished through a rigorous Internet search including such
sources as: university websites, research institution web-sites, journal articles that included an author biography, individ-
ual websites and popular press releases. In cases where the Ph.D. school could not be found on the Internet, the last
known email address of an author was used to send a polite inquiry as to where the researcher received their training.
As a last resort, co-authors were contacted by email to identify where the individual received their Ph.D. All told, we
were able to identify the institution where 95.6% of all authors received their training. To the best of our knowledge, no
assessment of authorship has considered the Ph.D. granting institution where each researcher received their formal train-
ing. This is understandable considering the fact that it took almost 20 months of effort from the authors as well as six
graduate students at two universities to identify these institutions.

In research studies such as this present one, the question remains as to whether each author should receive full credit
for an article or whether the credit should be distributed among all co-authors. In Young et al. (1996), the productivity
of researchers was measured both ways. In their ‘distributed’ measure, each author received one unit of credit for each
article they authored. We refer to this measure as author articles since it represents the number of published articles that
a researcher would use toward their promotion and tenure. In the ‘shared’ measure used by Young et al. (1996), each
author received 1/n units of credit for each article they authored (n represents the number of authors on an individual
article). We refer to this measure as full articles since it represents the total number of articles that a researcher is
responsible for after weighting for number of authors. In a sense, it represents the number of sole authored articles that
the author would have published if they had worked alone. Ideally, we would like to measure the exact nature of each
author’s contribution to any article. However, trying to gather the information needed to do so would likely prove
impossible. Another possible approach, assigning an unequal weighting to article authors based on their authorship
ordering, would be somewhat arbitrary. Why should the first author receive more weight than the second author when
the actual contributions to the article are unknown? In the present study, we follow the approach by Young et al. (1996)
and measure research output of an individual researcher using a ‘distributed’ measure (author articles) and a ‘shared’
measure (full articles). This approach has also been used in other research studies (Chan, Chen and Steiner 2004; Chan,
Fung, and Leung 2006; Kumar and Kundu 2004). In addition, this paper will assess the patterns of authorship and the
degree of collaboration between authors, institutions and countries that have published in IJPR.

4. Results

We present the results related to the origins of the published research in three parts: Authors, Institutions and Countries.
We follow those results with discussions of various bibliometric data to capture patterns of authorship related to the
degree of research collaboration within the journal.

4.1 The origins of 1JPR research by individual authors

In this section, we discuss the top 100 individual researchers that have had the greatest overall contribution to /PR
during the time period 1985-2010. The panel on the left side of Table 1 presents the top researchers based on the num-
ber of author articles, which is basically a count of the articles on which the researcher is an author and represents the
measure typically used for most promotion and tenure decisions. The panel on the right side of Table 1 presents the top
researchers based on the number of full articles attributed to each researcher. This is a weighted measure whereby each
author receives 1/n article credits (n is the number of authors on the article).
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Rank Author Author articles Rank Author Full articles
1 Tiwari, Manoj Kumar 43 1 Malmborg, Charles J. 17.250
2 Chan, Felix T.S. 34 2 Tanchoco, J.M.A. 16.000
3 Tanchoco, J.M.A. 33 3 Tiwari, Manoj Kumar 14.717
4 Nee, A.Y.C. 27 4 Egbelu, Pius J. 14.333
5 Egbelu, Pius J. 25 5 Kusiak, Andrew 12.250
6 Malmborg, Charles J. 24 6 Chan, Felix T.S. 12.117
7 Kusiak, Andrew 22 7 Yih, Yuechwern 10.333
7 Yih, Yuehwern 22 8 Rajendran, Chandrasekharan 9.000
9 Elsayed, E.A. 19 9 Dowlatshahi, Shad 9.000
10 Kim, Yeong-Dae 17 10 Elsayed, E.A. 8.833
10 Rajendran, Chandrasekharan 17 10 Miltenburg, John 8.833
10 Sarker, Bhaba R. 17 12 Nee, A.Y.C. 8.733
13 Fry, Timothy D. 16 13 Sarker, Bhaba R. 8.667
13 Mukhopadhyay, Samar K. 16 14 Kim, Yeong-Dae 8.450
13 Ngoi, Bryan Kok Ann 16 15 Ho, Chrwan-Jyh 8.333
13 Shtub, Avraham 16 16 Jeang, Angus 8.333
13 Wysk, Richard A. 16 17 Sawik, Tadeusz J. 8.250
18 Chandra, M. Jeya 15 18 Silver, Edward A. 8.167
18 Joshi, Sanjay B. 15 19 Shtub, Avraham 8.083
18 Lehtihet, E. Amine 15 20 Tseng, Yuan-Jye 8.000
18 Montgomery, Douglas C. 15 21 Barad, Miryam 7.750
18 Uzsoy, Reha 15 22 Co, Henry C. 7.500
18 Wang, Hsu-Pin (Ben) 15 23 Inman, Robert R. 7.417
24 Cochran, Jeffery K. 14 24 Ngoi, Bryan Kok Ann 7.367
24 Cox, James F. 14 25 Wilhelm, Wilbert E. 7.333
24 Inman, Robert R. 14 25 Koulamas, Christos P. 7.333
24 Jung, Mooyoung 14 27 Malakooti, Behnam 7.167
24 Ong, S.K. 14 28 Boctor, Fayez Fouad 7.167
24 Pearn, W.L. 14 29 Fry, Timothy D. 7.000
24 Tseng, Yuan-Jye 14 30 Uzsoy, Reha 6.833
24 Wadhwa, Subhash 14 30 Baykasoglu, Adil 6.833
32 Cavalier, Tom M. 13 32 Wang, Hsu-Pin (Ben) 6.667
32 Chang, Tien-Chien 13 32 Suresh, Nallan C. 6.667
32 Co, Henry C. 13 34 Gindy, Nabil N.Z. 6.667
32 Hwang, Hark-Chin 13 35 Cochran, Jeffery K. 6.500
32 Jiang, Bernard C. 13 36 Narendran, T.T. 6.333
32 Mahmoodi, Farzad 13 36 Ronen, Boaz 6.333
32 Mak, K.L. 13 38 Cox, James F. 6.333
32 Melnyk, Steven A. 13 39 Wysk, Richard A. 6.250
32 Miltenburg, John 13 39 Chandra, M. Jeya 6.250
32 Narendran, T. T. 13 41 Sabuncuoglu, Thsan 6.167
32 Ohta, Hiroshi 13 42 Joshi, Sanjay B. 6.067
32 Ronen, Boaz 13 43 Gupta, Surendra M. 6.000
32 Runger, George C. 13 43 de Koster, Rene B.M. 6.000
32 Sabuncuoglu, Thsan 13 43 Al-Hakim, Latif A. 6.000
32 Shankar, Ravi 13 46 Azizoglu, Meral 5.833
32 Shanker, Kripa 13 47 Mukhopadhyay, Samar K. 5.817
32 Silver, Edward A. 13 48 Chang, Tien-Chien 5.700
32 Weston, Richard 13 49 Spencer, Michael S. 5.667
32 Wilhelm, Wilbert E. 13 49 Hwang, Hark-Chin 5.667
32 Wu, Zhang 13 51 Ohta, Hiroshi 5.583
52 Azizoglu, Meral 12 51 Wu, Zhang 5.583
52 Fung, Richard Y.K. 12 53 Weston, Richard 5.567
52 Gupta, Surendra M. 12 54 van der Zee, Durk-Jouke 5.500
52 Moodie, Colin L. 12 54 Tapiero, Charles S. 5.500
52 Philipoom, Patrick R. 12 54 Benton, W.C. 5.500
52 Slomp, Jannes 12 57 Shanker, Kripa 5.417
52 Suresh, Nallan C. 12 58 Jung, Mooyoung 5.333
59 Akturk, M. Selim 11 59 Mahmoodi, Farzad 5.250

(Continued)
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Table 1. (Continued).

I.D. Fry et al.

Rank Author Author articles Rank Author Full articles
59 Askin, Ronald G. 11 59 Hwarng, H. Brian 5.250
59 Barad, Miryam 11 61 Logendran, Rasaratnam 5.167
59 Chan, P.L.Y. 11 62 Sarkis, Joseph 5.167
59 de Koster, Rene B.M. 11 62 Chen, Mingyuan 5.167
59 Fowler, John W. 11 62 Hitomi, Katsundo P. 5.167
59 Gindy, Nabil N.Z. 11 65 Lehtihet, E. Amine 5.117
59 Gunasekaran, Angappa 11 66 Ong, S.K. 5.083
59 Irani, Shahrukh A. 11 66 Pearn, W.L. 5.083
59 Malakooti, Behnam 11 68 Sinriech, David 5.033
59 Nagi, Rakesh 11 69 Nof, Shimon Y. 5.000
59 Newman, S.T. 11 69 Chakravarty, Amiya K. 5.000
59 Nof, Shimon Y. 11 69 Martin, G.E. 5.000
59 O’Grady, Peter J. 11 69 Enns, S.T. 5.000
59 Peters, Brett A. 11 69 Son, Young K. 5.000
59 Salvendy, Gavriel 11 69 Berkley, Blair J. 5.000
59 Sarkis, Joseph 11 75 Askin, Ronald G. 4917
59 Sinriech, David 11 75 Salvendy, Gavriel 4917
77 Baykasoglu, Adil 10 77 Jiang, Bernard C. 4.867
77 Ben-Arieh, David 10 78 Ben-Arieh, David 4.867
77 Boctor, Fayez Fouad 10 79 Kaspi, Moshe 4.833
77 Chen, Mingyuan 10 79 Rosenblatt, Meir J. 4.833
77 Dowlatshahi, Shad 10 79 Wemmerlv, Urban 4.833
77 Graves, Robert J. 10 82 Akturk, M. Selim 4.833
77 Heragu, Sunderesh S. 10 82 O’Grady, Peter J. 4.833
77 Hitomi, Katsundo P. 10 82 Pande, Sarang S. 4.833
77 Ho, Chrwan-Jyh 10 85 Gunasekaran, Angappa 4.783
77 Hodgson, Thom J. 10 86 Runger, George C. 4.750
77 Huang, Samuel H. 10 86 Slomp, Jannes 4.750
77 Jeang, Angus 10 88 Wadhwa, Subhash 4.667
77 Jiang, Zhibin 10 89 Mak, K.L. 4.667
77 Kaspi, Moshe 10 89 Gupta, Mahesh C. 4.667
77 Khoo, Li-Pheng 10 91 Peters, Brett A. 4.667
77 Liang, Ming 10 91 Gupta, Jatinder N.D. 4.667
77 Pande, Sarang S. 10 91 Viswanathan, Shivakumar 4.667
77 Takahashi, Katsuhiko 10 94 Philipoom, Patrick R. 4.583
77 Tu, Y.L. 10 94 Khoo, Li-Pheng 4.583
77 Wong, Yoke San 10 94 Liang, Ming 4.583
77 Yoshimura, Masataka 10 97 Melnyk, Steven A. 4.533
77 Zhang, Y.F. 10 98 4 Authors Tied 4.500
99 31 Authors Tied 9

The most prolific authors measured by the number of author articles are Dr Manoj Tiwari who has authored or
co-authored 43 articles, Dr Felix Chan with 34 articles and Dr J.M.A. Tanchoco with 33 articles. When we consider the
number of full articles, Dr Charles Malmborg is the most productive researcher with Drs Tanchoco and Tiwari finishing
2nd and 3rd, respectively. An interesting way to view these results is that the average number of authors per article
published for any researcher can be determined by dividing the number of author articles by the number of full articles.
Consider Dr Malmborg who published 24 author articles and accumulated 17.25 full articles. Following the above
logic, the average number of authors for an article on which Dr Malmborg is a co-author is 1.39 (24/17.25) while for
Dr Tiwari, the average number of authors per article is 2.92 (43/14.72). Essentially, these averages are a measure of the
degree of collaboration for each author and can easily be determined for any of the authors listed on both the left and
right panels of Table 1. Such data are useful to individual researchers in that it provides a benchmark that they can use
to compare to their own research records to see how they stack up with the most prolific researchers in ZJPR. Further, it
provides deserved recognition to those authors who have greatly contributed to IJPR.

To provide a more granular view of the most productive researchers’ careers, we show in Tables 2 and 3 the top 30
authors (and ties) for five time periods (1986—-1990, 1991-1995, 1996-2000, 2001-2005 and 2006-2010) rather than
over the entire 26-year period. Results are shown for author articles in Table 2 and for full articles in Table 3. Similar
calculations as discussed above can be made for these authors to determine their degree of collaboration during each
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time period. An analysis of this data illustrates the up-and-comers such as Dr P.L.Y. Chan who published nine articles
in 2006-2010 but has only 11 articles overall which places him in 65th position in the top 100 authors. Yet, his nine
articles placed him 4th for 2006-2010 indicating that he may just be starting his research career. The research of Drs
Tiwari and Felix Chan is very recent as they ranked 1st or 2nd during the periods 2000-2005 and 2006-2010.
Dr Tanchoco on the other hand was most active prior to 1995 as he ranked at the top of the list for 1986-1990 and
1991-1995 but has fallen out of the top 30 after 2000. This breakdown of results helps to identify those authors who
had a significant impact on shaping IJPR in the past as well as identifying those authors who can be expected to shape
1JPR into the future.

4.2 The origins of 1JPR research by academic institutions

There are several measures of the impact of an institution on ZJPR. As discussed earlier, the true impact of an institution
may not be limited to just the research of authors who were affiliated with that institution at the time an article was pub-
lished. Indeed, the institution where a researcher received their research training also has an impact. While the current
affiliation of authors impacts their research efforts through faculty collaboration, tenure and promotion requirements, and
research resources such as grants and/or reduced teaching loads, the institutions where researchers earn their Ph.D.
degrees provide the methodological skills through course work as well as the skills required to put a research paper
together through collaboration with the faculty. Further, the research productivity of an institution’s Ph.D. graduates is
one measure of the quality of that institution’s Ph.D. programme. While by no means is the research productivity of
Ph.D. graduates the only measure (other factors such as number of graduated students and their placements should be
considered), it is indicative of how well the institutions prepared their graduates for research.

Table 4 shows the top 50 academic institutions that have contributed the most research to /PR for 1985-2010. For
the sake of brevity, only abbreviated names of academic institutions are shown in the table. The full names are shown
in Table Al of the Appendix. In Table 4, we present the number of author articles and full articles for each institution
based on researcher affiliation, the institution where the author received Ph.D. training and a combination measure,
which is based on the average of the author’s affiliation and Ph.D. institution. This combined measure may, for reasons
discussed above, capture the impact of an institution more completely than either of its component measures in
isolation.

In total, there were 1202 different academic institutions that contributed one or more articles to ZJPR during this 26-
year time period. The top 50 institutions represent 4.2% of all institutions that contributed to the journal yet accounted
for 35.2% of all author articles based on author affiliation, 41.8% of all author articles based on researcher Ph.D. train-
ing, 34% of full articles based on author affiliation and 42.5% of full articles based on Ph.D. training. Considering
researcher affiliation, only 18 institutions out of the top 50 are US institutions while 29 institutions out of the top 50 are
located in the USA when we consider where the researcher received their Ph.D. training. Clearly, US institutions
account for the majority of the Ph.D. training for researchers that publish in ZJPR while researcher affiliation is much
more widespread.

We see in Table 4 that Purdue University and Pennsylvania State University are ranked 1st and 2nd in author arti-
cles and in full articles based on the affiliation of the researcher and based on where the researcher received their Ph.D.
training. In fact, Purdue and Penn State account for 3.94% of author papers based on researcher affiliation and 5.45%
based on Ph.D. training. It is interesting that, of the top 10 institutions based on author affiliation, three are in the USA,
two are European and five are from Asia, illustrating the international constituency and appeal of IJPR. Nine of the top
10 institutions based on the research productivity of its Ph.D. graduates are from the USA. When we consider the com-
bination measure, Purdue and Penn State are solidly ranked Ist and 2nd in author articles and full articles. Seven of
the top 10 institutions are located in the USA, one is located in Europe and two are located in Asia when we consider
author articles. For full articles, six institutions are in the USA, one is in Europe while three are in Asia. If, as we have
suggested, the combination measure may best capture the impact of an institution on IJPR, it is safe to say that US
institutions have had the greatest impact in shaping the journal over the 26-year time period considered.

While the contribution of each institution to ZJPR over the 26 year time period is indicative of its total impact on the
journal, a more granular view is warranted to illustrate any changes in the research productivity of each institution over
time. Researchers change their affiliation or their preferred research outlets, which can affect the productivity of an insti-
tution in any journal. Or an institution can evolve into a top-tier research institution through its hires, incentives for
research offered to its existing faculty, etc. Only by looking at smaller time periods can these changes be illustrated. As
such, we present and discuss the research contributions of institutions in three parts across the five time periods dis-
cussed above. First, we discuss the research of each institution based on author affiliation. Second, we discuss the
research of each institution based on their Ph.D. graduates. And lastly, we discuss an overall impact of each institution
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based on the combined measure of research productivity. In each of the three sections, we present results for both the
number of full articles and author articles.

4.2.1 Institutional research contributions by author affiliations

Table 5 presents the top 50 institutions contributing to IJPR in terms of author affiliations. Despite being the most
prolific institution over the 26-year time period, we see that the research by authors affiliated with Purdue University
has decreased over the last 10 years. Such a drop-off could have occurred if some active researchers retired or changed
affiliation, changed their preferred research outlets from /PR to other journals, or the volume of research by faculty at
Purdue decreased. However, given its dominance from 1985-2000, Purdue is still ranked as the most productive
research institution over the entire time period as far as author affiliation is concerned. Penn State, ranked 2nd overall,
has maintained a fairly steady level of research over the entire time period as has Loughborough University, ranked 4th
overall. Of particular note is the recent increase in research output by several Asian institutions. Shanghai Jiao Tong
University (SJTU) had no research published in ZJPR prior to 1995, yet ranked 1st during the period 20062010 with
89 author articles and 32.0 full articles. Despite the lack of research early on, its recent productivity was sufficient to
rank 8th overall in author articles and 10th in full articles. Similarly, National University of Singapore (NUS),
University of Hong Kong (Hong Kong), Yuan Ze University (Yuan Ze), National Chiao Tung University (NCTU), Hong
Kong Polytechnical University (Poly UHK) and Nanyang Technological University (NTU) have recently demonstrated
dramatic increases in both the number of author articles and the number of full articles published by researchers
affiliated with these institutions. This recent productivity was sufficient for them to rank 3rd, 6th, 15th, 10th, 24th and
Sth, respectively, for author articles over the entire time period considered. And, during the most recent period,
2006-2010, these six institutions ranked Ist, 2nd, 3rd, 5th, 8th and 7th, respectively. One US institution and one
European institution, Arizona State University and University of Groningen, have demonstrated a slightly less dramatic
increase in research in the most recent time period. If these trends continue, we should expect a growing presence of
many Asian institutions in ZJPR. Based on these observations, it is clear that the origins of the research being published
in IJPR are changing. Since it is not the intent of this paper to delve into the possible explanations for these changes,
we leave this for future research efforts.

4.2.2 Institutional research contributions by Ph.D. granting institutions

As discussed above, the institution where a researcher received their Ph.D. training has an impact on their research pro-
ductivity. Indeed, this institution is where they learned their research methodologies, developed their research networks
and learned how to package research articles. Further, the research productivity of its graduates is one measure of the
quality of that institutions’ Ph.D. programme. As such, it is important to recognise those institutions that are providing
the research training and skills needed by authors. With this in mind, Table 6 presents the top 50 Ph.D.-granting institu-
tions based on the research productivity of its graduates. As we stated before, we know of no studies in Production and
Operations Management that have looked at the research productivity of an institution’s Ph.D. graduates.

Based on author articles over the entire time period considered, Table 6 indicates that 9 of the top 10 institutions
ranked by Ph.D. graduate research productivity are US universities. The sole non-US institution in the top 10 is Lough-
borough University, which is ranked 6th according to number of author articles and eighth according to full articles.
Based on the number of articles published by Ph.D. graduates, Purdue and Penn State are solidly ranked 1st and 2nd
overall for author articles and full articles. 1t seems clear that, given the productivity of researchers affiliated with Pur-
due and Penn State, Ph.D. students have been encouraged by the faculty to publish in IJPR. Contrary to this pattern,
Ph.D. graduates from the University of Michigan and Georgia Institute of Technology are increasing their research pres-
ence in IJPR despite the fact that the productivity of researchers affiliated with Michigan was only ranked 34th while
the productivity of researchers affiliated with Ga. Tech was ranked 40th (see Table 5). And, similar to the growing pres-
ence of Asian institutions based on researcher affiliation, research from Ph.D. graduates from NCTU, SITU and NUS
has dramatically increased over the last decade. In fact, for 2006-2010, the research from Ph.D. graduates of these three
institutions was ranked 4th, 6th and 10th, respectively, based on author articles and 2nd, 6th and 12th based on full
articles.

4.2.3 Institutional research contributions using a combination measure

Above, we presented the results pertaining to an institution’s research productivity based on the productivity of research-
ers affiliated with an institution followed by the results related to the productivity of an institution’s Ph.D. graduates.
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In this section, we average these two productivity measures into a combined measure and have suggested, for reasons
discussed earlier, that the true impact of an institution on any journal may be better measured using this metric. Table 7
presents the top 50 Institutions ranked by this combination measure for both author articles and full articles. Given the
productivity of their affiliated researchers and Ph.D. graduates, Purdue and Penn State are ranked Ist and 2nd for the
combined measure over the entire time period considered. However, Purdue, while ranked st for each time period prior
to 2006-2010, slipped to 4th in full articles and moved out of the top 10 for author articles. Using the combined mea-
sure over the entire period of time considered, 7 of the top 10 institutions are in the USA, two are in Asia and one is
located in Europe. In the most recent time period, four Asian institutions are ranked in the top 10 illustrating their grow-
ing impact on the journal. In fact, SJTU and NCTU are ranked 1st and 2nd in the most recent time period. This is
indicative of the growing Ph.D. programmes and research focus at these two institutions and may be indicative of a
change that places more emphasis on research in many academic institutions throughout Asia.

4.3 The origins of 1JPR research by countries

In this section, we focus on the volume of research that is being published in IJPR by the country of the researcher’s
affiliation (for both academic and non-academic affiliations). The volume of research generated by the institutions
located in a particular country is influenced by the number of institutions in that country as well as by the research
focus and support at those institutions. It would be logical to expect an institution located in close proximity to an active
research institution to produce and publish more research articles of its own since there are greater opportunities for col-
laboration between researchers who are located close together. In addition, the competitive nature of institutions might
encourage better research productivity of neighbouring institutions. As such, it is important to identify those countries
that are producing the most research published in IJPR.

Table 8 presents the number of articles and the percentage of total articles that were generated by researchers in the
top 50 countries over the entire time period considered in this paper. In total, there were 1994 different institutions from
95 different countries that had an author who published in ZJPR. It is no surprise that the vast majority of research pub-
lished in the journal originated in the USA. The UK ranks second. In fact, these two countries accounted for 42.38% of
the author articles and 43.73% of the full articles based on author affiliation. Their Ph.D. graduates accounted for
56.32% of the author articles and 57.98% of the full articles. 1t is interesting to note that authors affiliated with US and
UK institutions published fewer articles in ZJPR than their Ph.D. graduates. For example, Ph.D. graduates from US insti-
tutions published 5451 author articles while authors affiliated with US institutions published only 4058 author articles
and Ph.D. graduates from UK institutions published 1388 author articles while authors affiliated with UK institutions
published 933 author articles. Similar results are evident for full articles. On the other hand, authors affiliated with
institutions in Taiwan, India or Canada published more research than their Ph.D. graduates. Overall, the top 10 countries
accounted for 76.95% of the total author articles and 76.83% of the full articles published over the 26 year time period
considered. The top 10 countries based on the research by their Ph.D. graduates accounted for just over 81% of author
and full articles.

Next, we present a more detailed look at the research being published by researchers in the various countries over
time. Table 9 presents the number of author articles and full articles for the top 15 research-producing countries for
each of the five-year periods considered. The research contribution to IJPR for any country is the total of the research
contributed by all institutions located in that country. The results are based on the country of the institutional affiliation
(not Ph.D. institution) of each researcher.

Perhaps the most obvious trend is that in 1986—-1990, the top two countries, USA and UK, accounted for about 67%
of author articles as well as full articles. Yet, in the time period 2006-2010, these two countries accounted for only
about 27% of the total research articles published in ZJPR. The top five countries accounted for about 80% of the
research in 1986-1990, yet in 20062010, the top five countries accounted for only 52.3% of the author articles and
46.5% of the full articles. This clearly illustrates that the origins of the research being published in ZJPR has changed
over the last 20 years. Countries such as Korea and Singapore have increased their research contributions by more than
300% while Taiwan and China have increased theirs by more than 1000%. Based on these results, we can say that while
the USA and the UK dominated the research published in IJPR in decades past, the research being published now is
truly international in its origin.

In Table 10, we present the results for the research contributions to ZJPR by Ph.D. graduates from the institutions
located in each country. In 1986-1990, Ph.D. graduates from institutions located in the USA and UK accounted for
about 73% of all research published in the journal. In the most recent time period, 2006-2010, these countries
accounted for only 42% of the author articles and 36.5% of the full articles. The top five countries accounted for about
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85% of the research in 1986-1990, yet only 60% of the author articles and 51% of the full articles in 2006-2010.
Asian countries, such as Taiwan and China, have demonstrated a dramatic increase in the published research of their
Ph.D. graduates and European countries such as Italy and France have also demonstrated noticeable increases. Of
course, we do not know if these increases are due to an increased volume of Ph.D. graduates or that Ph.D. graduates
are better trained for research. This is another question left to future researcher efforts. The same issue should be investi-
gated to discover why the graduates from the US and the UK institutions are publishing fewer papers in the journal.
Are these two countries graduating fewer Ph.D. students? Are they graduating students that are less trained? Or have
the journals of choice for these Ph.D. graduates changed? All of these questions are interesting and warrant further
study.

4.4 The patterns of authorship

Above, we discussed the origins of the research that has been published in IJPR from 1985-2010. Results were
presented for the most prolific individual researchers, institutions and countries. In this section, we discuss the patterns
of authorship and the degrees of research collaboration of the articles that have been published. In Table 11, we provide
a frequency distribution that shows the number of authors that have authored various numbers of articles since 1985. As
stated earlier, there are 12,703 article authors (7103 unique authors) of the 5372 research articles published in [JPR
between 1985 and 2010. Some of the 7103 authors had numerous articles while many had just a single article. We see
in Table 11 that 70% (4963/7103) of the authors published only one article and 85% (6021/7103) published two or
fewer articles. In fact, the average number of author articles per author is 1.79 and the average number of full articles
per author is 0.76. Clearly, there is a small set of prolific researchers that have contributed a disproportionate amount of
research to the journal. For example, the top 100 authors for the entire time period accounted for 1364 author articles
for an average of 13.6 articles per author. And, there were 438 researchers (approximately 6.2%) that authored five or
more articles.

While it is well known that research collaboration, as measured by some ratio of the number authors compared to
the number of published articles, is increasing across many various disciplines (Gazni, Sugimoto, and Didegah 2012),
the degree of research collaboration between authors and institutions in ZJPR has not been studied. Research collabora-
tion allows for the sharing of competences, resources and ideas as well as connecting researchers to a larger research
network. However, determining the exact relationship of this collaboration is difficult to measure. For example, assign-
ing author weightage to data analysis efforts, idea origination or writing skills is difficult at best. Yet, collaboration mea-
sures have been developed and used in previous research in order to quantify the degree of collaboration between
authors (Gupta, Kumar, and Karisiddappa 1997; Savanur and Srinkanth 2010; Sutter and Kocher 2004). The first of
these measures is the Collaboration Index (CI), which is basically the average number of authors per article. The Degree
of Collaboration (DC) is the percentage of multiple authored articles published in a journal and the Collaboration Coeffi-
cient by Ajiferuke, Burrel and Tague (1988) combines the CI and DC into a single measure.

Table A2 in the Appendix presents various measures of research collaboration for each year over the time period
considered in this paper. For sake of clarity and discussion, we present Figures 1(a—c) to graphically illustrate the data
presented in Table A2. Figure 1(a) presents basic descriptive statistics, Figure 1(b) presents collaboration metrics and
Figure 1(c) presents some additional measures of author collaboration.

Table 11. Frequency of authors publishing articles in ZJPR (1985-2010).

Number of articles Frequency of authors Number of articles Frequency of authors
43 1 12 7
34 1 11 18
33 1 10 22
27 1 9 31
25 1 8 35
24 1 7 48
22 2 6 93
19 1 5 133
17 3 4 230
16 5 3 414
15 6 2 1058
14 8 1 4963
13 20
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Figure 1.(a) Number of articles, authors, institutions and countries (1985-2010).
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Figure 1.(b) Collaboration measures and percentage single, dual and more than two authors (1985-2010).
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Figure 1.(c) Percentage multi-author same affiliation, different affiliations, different countries and with non-academic author (1985—
2010).

It is clear in Figure 1(a) that the number of articles published each year in IJPR has increased steadily since
1985. Along with the increase in articles, the number of researchers that authored an article and the number of
institutions represented by these authors increased as well. As the number of institutions increased, so too did the
number of countries represented by these institutions. Based on these descriptive statistics, it is clear that the body
of research being published in IJPR is becoming much more inclusive with respect to a worldwide set of academic
researchers, their affiliated institutions and the countries where their institutions are located.

Figure 1(b) provides several metrics that measure the research collaboration between authors. The Collaboration
Index is simply the average number of authors per published article. As evident, the number of authors per article
has demonstrated a steady increase since 1985 where it has grown from 2.01 authors per article to 2.77 authors
per article in 2010. It is interesting to note that in 1999, an unusually large number of sole authored articles were
published, which was not consistent with the growing collaboration trend. Either researchers that submitted papers
during this time mostly worked by themselves or the Editorship of the journal aggregated single authored articles
to be published in the same issue. The other collaboration metrics, Degree of Collaboration and Collaboration Coef-
ficient also show increasing trends over time. Lastly, the percentage of single authored and dual authored articles is
decreasing over time while the percentage of articles with three or more authors is increasing. These latter trends
are consistent with the three collaboration metrics.

Finally, Figure 1(c) provides four additional metrics of collaboration. We present the percentage of multi-
authored articles having all authors from the same affiliation, the percentage of multi-authored articles having
authors from different affiliations, the percentage of articles having authors from institutions located in different
countries and lastly, the percentage of all articles having an author from a non-academic institution, such as a com-
pany or an independent research lab. Despite the metrics that show an increase in the volume of research collabo-
ration, the pattern of that collaboration does not appear to be changing. The collaboration of authors from the same
institution and the collaboration of authors from different institutions in the same country do not show increasing
or decreasing trends over time. Only the collaboration between authors affiliated with institutions in other countries
seems to have increased, particularly between 1994 and 2002. Thus, it appears that the increase in research collabo-
ration between authors that published in IJPR is due to more multiple authorship and fewer single and dual
authored articles. The nature of the affiliation, other than a slight increase for the collaboration between countries,
has not changed noticeably.
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5. Conclusion

This paper looked at the research published in /PR between 1985 and 2010. We found that over this 26-year time
period, there were 7103 unique authors that published 5372 articles from 1202 different institutions located in 95 differ-
ent countries. These articles represent approximately 77% of all articles that have been published in IJPR since its
inception in 1961. We were interested in where this research originated, as related to the authors, the institutions and
the countries. We presented our discussion by focusing on the most prolific individual researchers, the most productive
institutions and the most productive countries. We use two metrics that have been used in previous studies to measure
research contribution. The first metric is the number of author articles, which is the number of articles on which an
individual is an author. This is the most common measure used for tenure and promotion decisions. Our second metric
is the number of full articles for each researcher, which is the number of articles weighted by the number of authors on
each article. One can think of this as the number of sole authored articles that the author would have published if they
had worked alone.

For the individual, it is important for the most prolific researchers to receive the recognition they have earned due to
their research efforts. Further, it is important for aspiring researchers to see how they ‘stack up’ with the most produc-
tive researchers in the field. To be ranked in the top 10% of the most productive researchers in IJPR, an author would
have had to publish three author articles since 1985. We found that a relatively small number of authors have a large
number of published articles. For example, the average number of author articles for an individual researcher is 1.79,
yet the top 100 researchers averaged 13.6 author articles, and 438 individuals had five or more author articles.

For each institution, we looked at the number of articles published in ZJPR by authors affiliated with the institution,
by authors with Ph.D. degrees from the institution and the average of the two, referred to as the combination measure.
While author affiliation information was easily obtained, determining the institution where each researcher received their
Ph.D. training was much more difficult. Through an intensive search on the Internet, we were able to identify the insti-
tution where 95.6% of the individuals received their Ph.D. training. We believe that the impact of an institution on any
journal is not limited to the authors affiliated with that institution. Indeed, the research generated by its Ph.D. graduates
is due to the training and skills that were learned while a student. As such, the institution where a researcher received
their training should receive some credit and recognition. While we make no assertions regarding this point, many
would view the research productivity of an institution’s Ph.D. graduates as a measure of the quality of its Ph.D. pro-
gramme. However, we do suggest that our combination measure may better represent the overall impact of an institution
on any journal in any discipline. Therefore, it is important to identify those institutions that are generating the majority
of the research being published and to identify those institutions that are training the most prolific Ph.D. graduates. To
the best of our knowledge, no study has investigated the Production and Operations Management research of an institu-
tion by considering the research of its Ph.D. graduates as well as the research productivity of its faculty.

Results related to institutional research productivity showed that based on author affiliation, Purdue and Penn State
were the most productive institutions. Likewise, the research productivity of its Ph.D. graduates was sufficient to rank
Purdue and Penn State 1st and 2nd for the entire time period considered. As far as author affiliation is concerned,
National University of Singapore, Loughborough University and Nanyang Technical University rounded out the top five.
When we looked at the research of Ph.D. graduates, we saw that University of Michigan, Virginia Polytechnic and State
University, and Georgia Institute of Technology were ranked in the top five after Purdue University and Pennsylvania
State University. During the most recent time period, 20062010, the number of articles from researchers at Shanghai
Jiao Tong University, Nanyang Technical University and University of Hong Kong showed a dramatic increase and, in
terms of research from Ph.D. graduates, Georgia Institute of Technology and National Chiao Tung University increased
dramatically. Based on the overall data (1985-2010), Purdue University and Pennsylvania State University have had the
most influence in shaping ZJPR. However, a review of the five-year time periods show that the set of institutions that
shaped IJPR in the past may not be the same institutions that will do so in the future.

When we considered the country of origin for the articles published, we saw that, based on author affiliation, almost
35% of all research published in IJPR journal since 1985 originated in the USA. The other countries in the top five
were the UK, Taiwan, India and Canada. Further, about 45% of the articles published in IJPR since 1985 were written
by researchers who received their Ph.D. from institutions in the USA and about 11% received their Ph.D. in the UK.
When we take a more granular view over time, we see that prior to 1995, approximately 57% and 10% of the research
originated in the USA and UK, respectively. During the most recent time period, 2006-2010, the percentage of articles
originating in the USA and UK declined to about 20% and 6%, respectively. On the other hand, research from Taiwan
and China increased by over 1000% from the earliest to the most recent time period such that they now rank in 2nd
and 3rd place behind the USA, with the UK now in 4th place. The research by Ph.D. graduates shows similar patterns.
Contributions by researchers trained in the USA decreased from 60% in 1986-1990 to 31% in 2006-2010.
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Research from Ph.D. graduates trained in the UK has remained steady at about 11%. Research productivity from Ph.D.
graduates trained in Taiwan and China has steadily increased over the entire time period such that they now rank 3rd
and 4th, respectively. This may be indicative of the improving quality of Ph.D. education in these countries.

In addition to an analysis of the origins of the published research, we also calculated various bibliometric indi-
cators to see how the patterns of authorship have changed in the journal since 1985. As in many disciplines, the
average number of authors per article, the Collaboration Index, has increased over time. Likewise, other indicators
of collaboration between authors have increased. For example, the number of single authored and dual authored
articles as a percentage has decreased while the number of articles with three or more authors has increased. There
are many reasons for research collaboration such as desire to build research networks, share research resources,
share research skills and/or share research ideas. We leave the discovery of the exact reasons for the increased col-
laboration to future researchers.

As in any descriptive study such as this, many questions remain unanswered. For example, what does the
research network of the most prolific researchers look like? Is their productivity a result of individual talent, high
levels of research support in the form of release time or financial compensation, a plethora of Ph.D. students or a
strong research faculty at their institution? These same questions could be studied for different institutions as well.
In this way, individuals and institutions could address any deficiencies that limit their research productivity. Further,
it would be interesting to discover why the research productivity in IJPR from certain institutions is increasing or
decreasing over time. Is it because of the level of resources at the institution has changed? Or, is it because the
journal preference for tenure and promotion at these institutions has changed? Lastly, it would be interesting to dis-
cover the amount and strength of research collaboration between individuals and institutions. And, once these
research relationships have been identified, it would be interesting to discover the reasons why certain individuals
and institutions collaborate and others do not.
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Table Al. Abbreviations for academic institutions.

Abbreviation Full name of academic institution Abbreviation Full name of academic institution
Arizona State Arizona State University Missouri University of Missouri at Columbia
Auburn Auburn University MIT Massachusetts Institute of Technology
Bilkent Bilkent University NCKU National Cheng Kung University
Birmingham University of Birmingham NCSU North Carolina State University
Brunel Brunel University NCTU National Chiao Tung University
Cal Berkeley University of California at NIFFT National Institute of Foundry and Forge
Berkeley Technology
Calgary University of Calgary Northeastern Northeastern University
Cardiff Cardiff University Northwestern Northwestern University
Carnegie Mellon Carnegie Mellon University Nottingham University of Nottingham
Case Western Case Western Reserve University NTHU National Tsing Hua University
Cincinnati University of Cincinnati NTU Nanyang Technological University
City UHK City University of Hong Kong NTUST National Taiwan University of Science and Technol-
ogy
Clemson Clemson University NUS National University of Singapore
Concordia Concordia University Ohio State Ohio State University
Cranfield Cranfield University Oklahoma SU Oklahoma State University
Florida University of Florida OPU Osaka Prefecture University
Ga. Tech Georgia Institute of Technology Penn State Pennsylvania State University at State
College
Georgia University of Georgia Poly UHK Hong Kong Polytechnic University
Groningen University of Groningen Polytechnico Polytechnic University of Milan
Hong Kong University of Hong Kong Purdue Purdue University
HUST Huazhong University of Science PUST Pohang University of Science and
and Technology Technology
IIT Delhi Indian Institute of Technology at Delhi RPI Rensselaer Polytechnic Institute
1T Madras Indian Institute of Technology at Rutgers Rutgers University
Madras
Illinois Urbana University of Illinois at Urbana SJTU Shanghai Jiao Tong University

Indiana Bloom.

Towa
Towa State
K.U. Leuven

KAIST

Kyoto

Lehigh
London
Loughborough
LSU
Manchester
Maryland

McMaster
Michigan
Michigan State
Middle East TU
Minnesota

Champaign

Indiana University at
Bloomington

University of lowa

Iowa State University
Catholic University of Leuven
(K.U. Leuven)

Korea Advanced Institute of
Science and Technology
Kyoto University

Lehigh University
University of London
Loughborough University
Louisiana State University
University of Manchester
University of Maryland at
College Park

McMaster University

University of Michigan at Ann Arbor

Michigan State University
Middle East Technical University

University of Minnesota at Twin Cities

South Carolina

Stanford
SUNY Buffalo
Technion

Tel Aviv

Texas A&M
Texas Austin
Texas Tech
Tsinghua
Twente
Virginia Tech
Waseda

Waterloo
Windsor
Wisconsin
Yuan Ze

University of South Carolina at Columbia

Stanford University
State University of New York at Buffalo
Technion — Israel Institute of Technology

Tel Aviv University

Texas A&M University
University of Texas at Austin
Texas Tech University
Tsinghua University
University of Twente
Virginia Tech

Waseda University

University of Waterloo

University of Windsor

University of Wisconsin at Madison
Yuan Ze University
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