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Abstract

Purpose – Scholarly interest in carrying out impactful research continues to remain high. Yet, given
that citations of scholarly work can never decrease with time, traditional measures of research impact
(such as raw counts of citations) unwittingly discriminate against early career researchers and also
make it hard to identify future high impact scholars. In the current study, the paper compares several
commonly used measures of research impact to identify one that best normalizes for the effect of career
stage. The measure thus applies equally across most career stages, providing a usable impact
benchmark for logistics scholars irrespective of seniority level. The paper also aims to present
benchmarks on that metric to help logistics scholars identify their research impact vis-à-vis their peers.

Design/methodology/approach – Bibliometric data on the research of 702 logistics scholars were
collected and analyzed by dividing the scholars into different cohorts based on seniority. Comparisons
of different citation metrics were then made.

Findings – The h-rate provides the most appropriate basis for comparing research impact across
logistics scholars of various career stages. Benchmark h-rates are provided for scholars to identify
their research impact.

Originality/value – The authors are unaware of any other work in the logistics field that measures
the research impact of logistics scholars in this manner.

Keywords Citation, Bibliometrics, Logistics scholarship, Research impact

Paper type Research paper

Introduction
Knowledge creation, an activity that has traditionally been espoused within academia, is
becoming ever more important at schools of business. Several programs that earlier may
have considered research as a secondary activity now show an increased focus on
research (Bennis and O’Toole, 2005). In addition, programs that already had a research
inclination have increased that focus even more (Holsapple, 2008). This is true for most
business disciplines, including logistics. For example, Carter et al. (2005) demonstrated
an increase in the overall number of institutions that are showing an interest in
publishing logistics research in the top journals. Given this enhanced focus on
research and the generally high importance that research plays in a scholar’s career
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(Ford et al., 2001), there is an interest in measuring research output and impact
(Coleman et al., 2012; Chapman and Ellinger, 2009).

In keeping with this growing interest, there have been quite a few recent attempts to
measure scholarship within the logistics and supply chain management (SCM) fields.
This has taken several forms, e.g. the measurement of individual researcher output
(Coleman et al., 2012), output of researchers at particular academic institutions
(Carter and Ellram, 2003; Maloni et al., 2012; Cantor et al., 2010), and collaboration
patterns between authors (Autry and Griffis, 2005).

While visibility within the research community through the number of publications
is an important measure of an individual researcher’s body of work, there is growing
interest in the community for carrying out impactful research. For example,
Fawcett et al. (2011) argue that “as the corporate and academic worlds recognize the
centrality of logistics [. . .] our opportunity and responsibility to conduct meaningful
research increases (emphasis added)”. Similarly, Mckinnon (2013) argues that scholars
need to look beyond mere counts of articles in high ranking journals and rather focus
on the impact that the articles have to the scholarly field of logistics.

Researchers have pointed out that an important measure of research impact is the
number of citations that a piece of scholarly work receives (Coleman et al., 2012;
Ranatunga and Romano, 1997). This is based on the assumption that authors usually
cite an article when they have found it to be useful. Thus, the more frequently an article
is cited, the greater the number of people who have found it useful – thus indicating a
greater overall impact (Ranatunga and Romano, 1997; Leimu and Koricheva, 2005). In
the logistics field, Cantor et al. (2010) argue that the number of citations that a research
article receives is a good proxy for the economic worth of that article. Some have even
argued that the number of times that a person’s work is cited by others is a more
objective measure of long-term individual productivity than a raw count of
publications or even peer-reviews of a scholar’s impact on the field (Leimu and
Koricheva, 2005). Thus, it is logical to argue that there is substantial interest in the
measurement of scholars’ research on the academic field through measures of citation.

Despite the value of citation analysis in measuring and assessing a scholar’s research
contributions, there are some constraints on how it can be applied. One limitation is that
the number of citations of a piece of work is affected by the field – papers in some fields
tend to generate a larger number of citations as compared to other fields (Ranatunga and
Romano, 1997; Peters and van Raan, 1994). For example, Mingers (2008) argues that
papers in the social sciences usually receive fewer citations than those in the physical
sciences. Similarly, the number of citations of a work depends on the age of the work,
since papers that have been in the public domain for a short amount of time have not had
as much opportunity to be cited as those that have been in the public domain for a longer
amount of time (Coleman et al., 2012; Peritz, 1992).

Based on the preceding arguments, one arrives at two conclusions. First, citation
analysis can be a valuable benchmarking tool for assessing scholarly research
contribution. Second, in developing a benchmark standard to evaluate that contribution,
the nature of the academic discipline and the academic age/seniority of the scholar should
be given due consideration (Mingers, 2008, 2009; Peritz, 1992). In light of the preceding
arguments, we propose that it is valuable to establish citation benchmarks for logistics
scholars. This benchmark should be such that it can be equally applied to scholars of all
academic ages. Simply speaking, the questions that we seek to answer in this paper are:

Research impact
among active

logistics scholars
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RQ1. Among all the citation-related metrics, which one provides the most
appropriate basis for comparing the research impact of logistics scholars of all
academic ages[1]?

RQ2. What are the citation-related benchmarks for logistics scholars on this metric?

These questions are important to answer since such measures of impact can directly
impact a scholar’s standing within the academy. While scholars are generally aware of
their standing in terms of the number of publications and how that rates with respect to
their peers, they are not usually as clear about their relative impact on the field. Similarly,
while it is considered normal to communicate information regarding publication
expectations required to achieve a career milestone (e.g. annual reviews, tenure,
promotion, etc.), measures of research impact are usually not as readily communicated.
We contend that this is at least partially because there are very few benchmarks of
research impact that are demonstrated to be accessible and applicable in a uniform
manner across scholars of all levels of career stages. Such benchmarks, if available,
would provide useful data over and above the count of publications when scholars are
considered for tenure and promotion, increments, placements, etc. (Liebowitz and
Palmer, 1984).

This paper makes several contributions to the literature. First, it identifies the metric
that provides the most succinct basis of assessing the relative research contribution of
logistics and SCM scholars by normalizing the differences in academic ages for most
researchers. In addition, the paper also identifies the benchmark scores on that metric so
that the achievement of such a score would place a logistics scholar at a certain position
in our field from an impact-of-research standpoint. Another contribution is that it
provides a benchmark index of research impact for the logistics community as a whole.
It has been argued that citation-related indices vary from discipline to discipline and
need to be measured and benchmarked accordingly (Hirsch, 2005; Mingers, 2009, 2008).
This paper measures these indices for the logistics and SCM discipline.

The remainder of this paper is organized as follows. In the next section, we review
the relevant literature and discuss how our study differs from prior work in this area.
The third section describes the research method, while the fourth presents the data
analysis and results. The fifth section discusses the implications of our work, while the
sixth discusses limitations and concludes.

Literature review
The mathematical and statistical analysis of scholarly records usually falls in the field
of study called bibliometrics, which consists of research methods usually grouped as
“citation” or “co-citation” analyses (Pritchard, 1969). Citation analysis is based on the
direct counts of references made to or received from other documents, while co-citation
analysis exploits paired citations as a measure of association between documents or
sets of documents. Citation analysis is frequently used to evaluate or compare papers,
journals, academic programs, or institutions (Charvet et al., 2008; Gupta, 1997; Cronin,
1981; Reinsch and Lewis, 1993). What follows is a discussion of some of the relevant
studies on citation analysis in the logistics literature.

An early attempt to apply citation analysis in logistics management was carried out
by Kumar and Kwon (2004) who used it to study journal quality and relevance. They
compared three different citation-based approaches to rank the leading journals
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in transportation and logistics. Using this approach, the authors concluded that Journal
of Business Logistics, International Journal of Physical Distribution & Logistics
Management, and The International Journal of Logistics Management were the top
three journals. This approach yielded similar results from other non-citation-based
analyses of journal quality, with the top three journals being the same in both
approaches (Menachof et al., 2009; Gibson et al., 2004), thus affirming the robustness of
the technique. Citation analysis has also been used in non-logistics, but SCM-related
disciplines. For example, Vokurka (1996) applied citation analysis to investigate the
importance of different academic journals used in OM research. A selection of core
papers from the journals Management Science, Decision Science, and the Journal of
Operations Management over a three-year period was used as a representative sample
and the author identified the top 25 citing journals. Based on citations, the author then
identified the top five journals of relevance to OM researchers.

While journal evaluation has been one of the most commonly used applications of
citation analysis in logistics, this has by no means been the only application of this
technique. For example, Charvet et al. (2008) used this technique to identify academic
thought clusters within the SCM literature. They proposed that the overall supply chain
literature field is growing and is led by researchers from logistics and OM. In addition,
they noted limited (if any) convergence of thought across the different contributing
disciplines to SCM (i.e. marketing and OM). In another study, Cantor et al. (2010) utilized
citation analysis but treated citations as the dependent variable of interest rather than as
the independent variable in an analysis of collaboration among authors. They identified
several factors that are indicative of paper citation within the SCM literature. They
argued that some of the key factors that explain the citations that papers receive are the
number of authors (papers with more authors are usually cited more often than those
with fewer authors), international collaboration, and thought leader affiliation.

Table I provides a brief summary of some of the recent studies in the logistics
domain that utilize citation analysis to answer key research questions. For a detailed
synthesis of such research in the logistics field, the reader may refer to Wolf (2008).

As can be seen from Table I, most studies in our area investigate only a few aspects
of the rich information that bibliometrics can provide. Existing applications include
measurement of journal ranking/prestige, citation patterns, and the evolution of the
discipline. We contend that this is a limited application of the potential of this
technique. For example, it has been argued that citations of works can be useful to

Paper Question

Kumar and Kwon (2004) Compared three different citation-based approaches to identify the
leading logistics journals

Charvet et al. (2008) Analyzed the intellectual structure of the SCM field
Chapman and Ellinger (2009) Developed impact factors for logistics journals that were yet to receive

official impact factors
Ellinger and Chapman (2011) Compared the relative performance of SCM journals over a two-year

period
Cantor et al. (2010) Investigated the relationship between research collaboration and

citations
Coleman et al. (2012) Identified the publication, citation, and h-index levels within the key

logistics focused journals

Table I.
Recent citation-related

logistics research

Research impact
among active

logistics scholars
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provide information not only about journals and theories, but also about authors, given
that one key measure of the level of a scholar’s accomplishment is the extent to which
he or she is able to produce research that is highly cited (Vincent and Ross, 2011;
Coleman et al., 2012; Hult and Chabowski, 2008; Chapman and Ellinger, 2009).

Given this understanding and the fact that citations usually increase with time, the
issue of what is an “average” or “good” citation rate for scholars (factoring in their
academic age) is an important question to answer (Mingers, 2008). Another issue that is of
interest is the fact that despite the multitude of citation-related metrics available to
scholars these days, there is limited (if any) consensus among logistics scholars on which
metric provides the most appropriate basis for comparing age-appropriate research
impacts. In addition, it is impossible merely to benchmark logistics scholars to standards
in other fields, given that citations vary by academic field (Gupta, 1997; Peritz, 1992). It
would then be insightful for logistics scholars to know what their age-appropriate citation
metrics mean, as compared to the overall logistics scholarly community.

To the best of our knowledge there are only two studies that attempt to answer
either of these questions in the business discipline as a whole (Mingers, 2008;
Coleman et al., 2012). The Mingers (2008) study, however, looked at a very small subset
of extremely senior scholars in the discipline (fellows of three research societies) and
concentrated largely on operations research scholars. As a result, it was not able to focus
on scholars of different academic ages, since most fellows of such societies are usually
highly senior. In addition, the study was not focused on logistics scholarship per se. The
other study that comes somewhat close to addressing our questions is a recent work by
Coleman et al. (2012). In that study, the authors looked at the research publications by
various SCM scholars in seven leading logistics journals over a 20-year period and also
measured citation metrics (total citations and the Hirsch index (h-index)) of these
publications. Based on these metrics, the authors identified various benchmarks that
would put scholars at different percentiles based on the citations of their work in these
journals. That study, while valuable, has several limitations which we discuss below.

The first limitation in Coleman et al. (2012) is that it only considers a researcher’s
publications in the seven journals identified by the authors. While these journals form a
large set and include a large number of authors, these are not the only journals in which
logistics scholarship is published. For example, it has been pointed out that the logistics
and SCM fields have scholars who originate in other fields such as marketing and OM
(Charvet et al., 2008). Based on issues like departmental preferences, training, etc. such
logistics scholars may have published their work in journals whose main focus is in other
(non-logistics) areas. It could also be possible that some of the most influential works of
these scholars (and arguably of the overall logistics field) could have been published in
those journals. Yet, such work would have been excluded from the Coleman et al. (2012)
data, thus putting such scholars lower on that ranking[2]. This is a limitation that
Coleman et al. (2012) themselves acknowledge in their paper. This shortcoming can best be
illustrated by way of an example. Consider three real logistics scholars[3], one each at the
assistant, associate, and full professor levels. Their scholarship data are presented in
Table II and include data on their total publications and citations.

Table II shows that the Coleman et al. (2012) study captures only a subset of the
overall scholarship metrics for the researchers in question. In the current example, the
percent of overall scholarship captured in that study ranges from 60 to 1 percent,
depending on the metric and scholar. It is, however, reasonable to argue that a scholar’s
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research productivity should not be restrictively measured by looking at a limited
selected set of journals, but rather should encompass all of that scholar’s publications
(Holsapple, 2008; Holsapple and O’Leary, 2009). Similarly, a scholar’s research impact
should not be measured based on the citations of the subset of their work in a limited
set of journals, but rather to their entire body of work. Thus, a restriction of the
publication universe to seven journals is a key limitation of the Coleman et al. (2012).

Another limitation of that study is that it does not control for the academic age of
the researchers or identify a metric that would normalize the effect of academic age
differences when quantifying citations. This is important given that senior scholars
often receive higher citations of their work than less seasoned scholars (Gupta, 1997).
In addition, citations of one’s work can never decrease with time; therefore more
seasoned scholars are likely to outperform early career scholars when scholarly impact
is measured through conventional approaches such as a total count of citations, as
proposed by Coleman et al. (2012). These limitations of the prior research open an avenue
of investigation that this paper addresses by answering our two research questions.

Research method
Data collection
Given the objective this study, we had to first choose an appropriate sample of
research-active logistics scholars. It was determined that those scholars who published
at least one research paper in one of the three journals, Journal of Business Logistics,
International Journal of Physical Distribution & Logistics Management, or International
Journal of Logistics Management, in the five-year period between 2007 and 2011 would
form an appropriate research sample. The choice of journals was made based on the
fact that these are generally recognized as being among the top few journals for
logistics researchers (Kumar and Kwon, 2004; Gibson et al., 2004). This set of journals
has been used previously for scholarly investigation of logistics research (Kovacs and
Spens, 2005; Spens and Kovacs, 2006; Halldorsson and Arlbjorn, 2005). In addition,
a five-year time window was chosen to be consistent with the standard AACSB
five-year review cycle, which expects academically qualified (AQ) faculty to maintain
their status on a recurrent five-year basis. Thus, we would expect that a substantial
percent of the AQ faculty in AACSB schools would have published at least one paper
in one of these journals in the five-year time window. While we acknowledge that this
probably will not include all the research-active logistics scholars in all the AACSB
schools, we contend that it is a large enough group of scholars from which we can draw
generalizable conclusions.

Actual scholarly
record

Scholarly record
captured in the
Coleman et al.

study
% of scholarly record captured

in the Coleman et al. study
Level TP TC h-index TP TC h-index TP (%) TC (%) h-index (%)

Assistant professor (P1) 7 51 3 1 10 1 14 20 33
Associate professor (P2) 25 839 13 1 6 1 4 1 8
Full professor (P3) 48 1,042 15 16 325 9 33 31 60

Notes: TP – total publications; TC – total citations

Table II.
Scholarship data of three
selected scholars showing
total scholarship and the

scholarship captured
by Coleman et al.

Research impact
among active

logistics scholars
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After eliminating editorials and special issue introductions, we found 431 research
papers. Given that we were interested in identifying the research impact of individual
logistics scholars, we collected the names of the paper’s authors in the following
format: FirstName (Space) LastName, irrespective of how they were published in the
paper itself. We were able to identify that 702 different authors were represented, with
an average of 1.42 papers per author. The authorship count ranged from a high of six
authors on a paper to a low of one. A first step in our analysis is to ensure the adequacy
of our research sample for the purposes of the research question. Two issues that can
be problematic with sampling are sample size and sample quality (representativeness).
We address both of these concerns below.

Sample size. An appropriate sample size generally depends directly on the size of the
“calling population” (Bartlett et al., 2001; Wunsch, 1986). As we have argued, the
Coleman et al. (2012) study is arguably the most comprehensive listing of recent
logistics scholarship currently available. According to that study, the overall
population of published logistics scholars over the past 20 years was 1,720. It would
thus be fair to assume that this population of 1,720 represents the calling population for
this study. Bartlett et al. (2001) suggest that for a population size of between 1,500 and
2,000, the sample size needed for a 99 percent confidence level in the results is between
306 and 323 even in the most conservative case. Our sample size of 702 is above this
requirement and in fact, would be sufficient even if the size of the calling population
were in excess of 10,000 (Bartlett et al., 2001). Similarly, given that the overall number
of papers in the Coleman et al. (2012) study was 3,312, the sample size requirement in
terms of number of papers is between 323 and 351 (Bartlett et al., 2001). Our sample
size of 431 research papers is higher than this requirement as well and would be
sufficient if the calling population were in excess of 10,000 (Bartlett et al., 2001). Thus,
in terms of size, our sample is appropriate for the purposes of this study.

Sample quality. We are confident in our sample quality, given that our set of journals
has been used previously for scholarly investigation of logistics research (Kovacs and
Spens, 2005; Spens and Kovacs, 2006; Halldorsson and Arlbjorn, 2005). In addition, while
this set of journals is smaller than the set that has been used in other studies on
scholarship, it is nevertheless representative of the larger logistics scholarship field from
a citations standpoint. On comparing the average impact factor (which measures
the citations of papers published in particular journals) of the seven-journal set in the
Coleman et al. (2012) study (avg. ¼ 1.77, SD ¼ 0.69), we find that it is similar to the
average impact factor of the journal set used in our data set (avg. ¼ 1.41, SD ¼ 0.82)
(t ¼ 0.62, p ¼ 0.54). Thus, arguably, the citation rate for the average paper in our sample
set should be no different than that for the larger Coleman et al. (2012) data set, which as
we have argued represents the most comprehensive study of logistics scholarship
currently available. Therefore, we contend that our sample meets the requirements of
being a good sample from the perspective of both size and quality. We now proceed to a
discussion of the other aspects of this study.

Given that the aim of our study is to investigate citation-related benchmarks for
logistics scholars of different academic ages, we had to measure the citations of their
papers and the academic age of the scholars. The two common search engines used by
scholars in such cases are the Web of Science (WoS) and Google Scholar (GS) (Harzing
and van der Wal, 2009; Bar-Llan, 2008). While the WoS is considered easier to use, a key
limitation is that its results are limited to citations in journals that are included in the
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WoS database. This excludes some mainstream journals, books, conferences, and
dissertations. It can, therefore, underestimate a scholar’s publications and citations,
especially for business and management scholars, given that several business-related
journals are not currently in this database (most of the top logistics journals, too, were
only recently listed there). GS also has limitations: it can sometimes include
non-peer-reviewed citations such as handbooks, and it too does not include all journals.
However, studies have shown that when compared to WoS in terms of ranking of
researchers, the results are very similar, with GS giving a wider and more nearly
complete coverage (Saad, 2006). Due to these reasons, it was decided to use GS, which
was accessed through the “Publish or Perish” (PoP) software (Harzing, 2007) that is
specially designed to be used for citation analysis with GS.

We manually searched for each of the 702 different scholars who were represented
in our dataset in PoP. By doing so, we collected publication and citation data for every
paper published by these scholars in any journal during the course of their careers.
Finally, we eliminated any unusual looking papers/dates (e.g. GS sometimes counts a
paper multiple times or shows incorrect publication years) through visual inspection.
As an additional quality check, several of the data points were collected independently
for a second time by another researcher within three days of the original data collection
and 100 percent reliability was obtained. This approach is consistent with techniques
proposed by others who have used PoP (Mingers, 2008).

Metrics used in the study
Academic age. We define academic age of a scholar as the amount of time (in calendar
years) that the scholar’s first publication has been in print. That is to say that if a
scholar published his/her first paper in 2010, then that paper will have been in the
public domain for three calendar years as of 2012 (i.e. 2010, 2011, 2012). This approach
is consistent with prior literature that has applied this metric (Bernauer and Gilardi,
2010; Franceschet, 2009).

Total citations and mean citations. van Raan (2003) discusses the citation-related
measures that have been used in academic literature on a widespread basis. These are:
P – number of publications; C – number of citations; CPP – mean citations per
publication; CPY – mean citations per year; and % PNC – percent of papers never
cited. For the purpose of the current study, the last metric (% PNC) is not relevant and
is excluded. In addition, the total citations measure (C) does not control for the
academic age of scholars as citations can only go up (or at worst, stay steady) with
time. Thus, senior scholars will be naturally expected to outperform junior ones on this
metric. Therefore, it is also excluded from further discussion.

van Raan (2003) argues that the CPP has the potential to control for the effect of
scholarly academic age variance, because weighing the citations down by the number
of publications (which is what the CPP does) will account for the fact that the number
of publications increases over time as will citations (provided the scholar is
research-active). A similar argument can be made for the CPY as well. These two
metrics are therefore further examined in this paper.

Hirsch index. In order to account for some of the limitations of prior scholarly impact
metrics, Hirsch (2005) proposed a new metric – the h-index – which is defined as follows:

[. . .] a scientist has index h if h of his/her N papers have at least h citations each and the other
papers (N – h) have no more than h citations each (Hirsch, 2005, p. 16569).
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Stated simply, if a scholar’s h-index (“h”) is four, that means that the scholar has four
papers that have received four or more citations, and the other papers authored by the
scholar have received four or fewer citations. Hirsch (2005) argues that comparing two
scholars of the same scientific age with a similar number of total papers or of total
citation count and very different “h” values, the one with the higher “h” is likely to be
the more impactful scholar.

An extension of the h-index, the h-rate. While the h-index does overcome some of the
limitations of earlier measures, like total or average citations, it nevertheless suffers
from certain limitations (van Raan, 2005), the most obvious among them that the
h-index, just like citations, can only rise with time (Mingers and Burrell, 2006). This
again, puts early career researchers (ECRs) at a relative disadvantage (Burrell, 2007).
Dividing the h-index by the academic age of the scholar gives a new metric – the
average annual rate of growth of the h-index – also called the h-rate (Mingers, 2009;
Burrell, 2007). Mingers (2009) argues that this new metric (h-rate) allows ECRs to
compete on a more equitable footing with more senior researchers. This idea is also
alluded to by Hirsch (2005), who proposes that in comparing scholars by using the
h-index, one must consider their academic ages as well.

Data analysis and results
Mingers (2008) demonstrates that in the management field, cumulative citations of a
paper usually follow an S-shaped curve, starting off slow and staying that way till
about the fifth year after publication. A stable citation pattern is achieved in the
beginning of the sixth publication year, after which the citation pattern remains
similarly high for another 20 years. Finally, citations begin to taper off around year 25,
when the work becomes obsolete. It can thus be seen that the citation pattern appears
to progresses in five-year increments, with the first increment lower than the remaining
ones (until the onset of the fifth increment around the 25th year).

In order to measure this effect and to provide comparable benchmarks for scholars
of all academic ages, we decided to split the sample into several sub-samples based on
academic age. We thus grouped the scholars into six different cohorts, each covering
an academic age bracket of five years (i.e. academic age ranges of # 5 years[4], 6-10,
11-15, 16-20, 21-25 and .25 years). We then analyzed each of the cohorts separately[5].

Our analysis relies on the following assumption – any metric that sufficiently
corrects for/normalizes differences in academic age should show no variation across
cohorts of different academic ages where we expect to see no variation and should show
variation in cases where we expect to see variation. Simply speaking, the metric should
be able to be applied across all cohorts that are expected to be similar to each other, in
effect providing an appropriate comparison baseline across cohorts. This would indicate
that the metric sufficiently “cuts across” all academic age brackets and can be used as a
benchmark across different academic age groups in a “one-size-fits-all” format. With this
understanding and the findings of Mingers (2008), this would indicate that the metric
should show a difference between Cohorts 1 and 2, but there should be little or no
difference between the other cohorts (Table III for results).

Cohort 1 (C1)
This was the youngest cohort in our sample, with an average academic age of
3.52 years. Evidently this is too short a time period for scholars to establish an impact.
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As Coleman et al. (2012, p. 170) argue, “while the authors in this position (early career
stage) may be strong researchers, they clearly have not yet established themselves as
thought leaders in the field”. Similarly, Mingers (2008) argues that in the management field
this rise in citations happens around the beginning of the sixth year. We found a similar
pattern in our data as well, since this cohort had the lowest score on all the metrics (total
citations, CPP, CPY, the h-index, and the h-rate). The mean total citations in this sample
were 13.45, with 3.02 CPYs. The average h-index score was 1.39, with the highest being 6.

Cohort 2 (C2)
C2 had an average academic age of 7.71 years. Consistent with the work of prior
researchers (Mingers, 2008), we would expect to see an increase in the citation metrics
for scholars in this cohort over those in C1. We observed that C2 had a higher h-rate as
compared to C1 (t ¼ 2.62, p ¼ 0.008), as well as a higher CPP (t ¼ 5.05, p ¼ 0.00) and a
higher CPY (t ¼ 6.78, p ¼ 0.00). Thus, it appears that C2 has higher overall
benchmarks as compared to C1, consistent with our a priori expectations.

Cohort 3 (C3)
C3 corresponds to scholars who have an academic age range of between ten and
15 years, with an average of 12.71 years. Consistent with Mingers (2008), for scholars
in C3 we would expect limited overall difference (if any) in the age-weighted citation
metrics over those in C2, if the metric is sufficiently correcting for differences in
academic age. Unpaired t-tests reveal that among the three metrics, C3 showed no
significant difference as compared to C2 on the h-rate (M ¼ 0.06, t ¼ 1.54, p ¼ 0.123)
while the CPP (t ¼ 3.50, p ¼ 0.01) and CPY were different between these cohorts
(t ¼ 5.24, p ¼ 0.00). It thus appears that the h-rate better controlled for academic age
by negating the differences in academic age between these cohorts.

Cohort 4 (C4)
C4 corresponds to scholars who have an academic age range of between 15 and
20 years, with an average of 17.73 years. Consistent with the Mingers (2008) study
discussed previously, we would expect to see little, if any, difference between C4 and C3 on
the age appropriate citation metrics if the proposed metrics sufficiently corrected for
academic age (similar to what we observed between C3 and C2). Results indicate
that the h-rate (t ¼ 0.39, p ¼ 0.69) was statistically similar across these two cohorts
while the CPP (t ¼ 1.79, p ¼ 0.07) and CPY (t ¼ 1.94, p ¼ 0.05) were statistically different.
This again indicates that the h-rate was the more reliable metric for comparing across
these two cohorts.

Cohort 5 (C5)
C5 corresponds to scholars who have an academic age range of between 20 and 25 years,
with an average of 22.6 years. As we have argued previously, we would expect to see
little, if any, difference between C5 and C4 on the age appropriate citation metrics if
the proposed metrics sufficiently corrected for academic age. Results indicate that the
h-rate is statistically similar between Cohort 5 and Cohort 4 (t ¼ 0.706, p ¼ 0.76). The CPY
is also statistically similar (t ¼ 1.275, p ¼ 0.20), while the CPP (t ¼ 1.78, p ¼ 0.077) is
higher for C5 than for C4. This indicates that the CPP does not sufficiently correct for
differences between academic age between these cohorts, while the h-rate and the CPY do.
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Cohort 6 (C6)
C6 corresponds to scholars who have an academic age range of more than 25 years,
with an average of 33.61 years. Results indicate that this cohort is similar to C5 on all
the three metrics, i.e. h-rate (t ¼ 1.58, p ¼ 0.11), CPP (t ¼ 0.404, p ¼ 0.68), and CPY
(t ¼ 0.282, p ¼ 0.77), consistent with our a priori expectations.

Discussion and implications
A comparison of the metrics across the various cohorts revealed some interesting
insights. First, as would be expected, the total citations kept increasing as academic
age increased (Table III). This is not a surprising finding since citations can in no
circumstance decrease over time. And as scholars age, they will usually see an increase
in the citations of their body of work. Thus, such a measure of research impact puts
ECRs at a considerable disadvantage as compared to more seasoned researchers. Thus,
it appears that the raw measure of total citations is not an appropriate measure to
compare the impact of scholars of various academic ages. The same can be said of the
h-index as well (Hirsch, 2005).

Table IV presents a summary of the results across the different cohorts for the
age-weighted citation metrics (CPP, CPY, and h-rate). Note that, as we have argued, the
most appropriate metric would be one that consistently shows non-variation across
cohorts of different academic ages where we expect to see non-variation and shows
variation in cases where we expect to see variation. Based on prior literature, we would
expect to see that C1, which composes the youngest group of scholars (academic age#5
years), would have the lowest impact metric. On the other hand, consistent with prior
research in the area (Mingers, 2008), we would also expect to see that once the five-year
threshold has been crossed (implying crossover into C2), there should be few or no
differences in the age-weighted citation metrics between cohorts. Only the h-rate
satisfies all these criteria: among the metrics considered, only the h-rate has a 100 percent
strike-rate as far as satisfying prior expectations is concerned. We can thus conclude
that the h-rate seems to offer the most appropriate metric to compare the research impact
of logistics scholars across academic ages. This answers our first research question.

Our second research question was:

RQ3. What are the citation-related benchmarks for logistics scholars at different
levels of research impact?

Table V provides a detailed breakdown of the various h-rates and their associated
percentile levels. For comparison, Table V also provides the same percentile levels for
the CPP and the CPY, although as we have demonstrated, the h-rate provides the better

Difference observed?
Difference expected CPP CPY h-rate

C2 vs C1 Yes Yes Yes Yes
C3 vs C2 No Yes Yes No
C4 vs C3 No Yes Yes No
C5 vs C4 No Yes No No
C6 vs C5 No No No No

Note: C – cohort

Table IV.
A comparison of age

weighted citation metrics
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benchmark compared to these. We contend that Table V provides an easy-to-apply
comparison tool for benchmarking the research impact of logistics scholars of various
academic ages. In addition, it allows various other stakeholders such as hiring/awards
committees to identify the highest-impact scholars.

This study has two key scholarly takeaways. First, we have identified that the
h-rate provides the most succinct basis of assessing the relative research contribution
of logistics and SCM scholars of different academic ages. In addition, we have
identified the benchmark h-rates that place such scholars at certain positions in their
field as compared to the field as a whole. We are aware of no such study of
age-weighted measures of scholarly contribution within our field. Given the increasing
focus on carrying out “impactful research” (Fawcett et al., 2011; Mckinnon, 2013), we
contend that the scholarly community will be interested in measures of the relative
impact of one’s research program as a function of (and independent of) their career
length. Our own experience also seems to suggest this. Conversations with academic
colleagues seem to indicate that most of them are quite well aware of their highest cited
papers and other indices such as their individual h-index, count of publications, etc.
Yet, while this information is available to them, a lack of benchmarks and standards
seems to inhibit its use for purposes of comparison. For example, what does an h-index
of ten (or a citation count of 100) mean for a scholar who has been publishing for ten
years? Does it mean the same thing for someone who has been publishing for over
20 years?

Second, scholars have argued that citation-related indices like the h-index, CPP, and
CPY will vary from discipline to discipline and need to be measured appropriately
(Hirsch, 2005; Mingers, 2009, 2008). Yet, to the best of our knowledge a study of this
type had not previously been carried out in the logistics literature. The closest study
was the Coleman et al. (2012) study, which while valuable had some key limitations, as
we have earlier noted. We contend that this study, rather than being seen as an
alternative to that work, should be viewed as an extension of it.

Limitations and future research
The conclusions of this study, while valuable, are subject to certain caveats. First, as
we have observed, the h-rate is only useful in evaluating logistics scholars who have an
academic age of more than five years. Thus, it may have limited applicability for
evaluating the research impact of extremely young scholars.

Second, it should be noted that while we have demonstrated that the h-rate is the
most appropriate metric to measure the research impact of scholars across most
academic ages, it in no way implies that other commonly used measures like total
citations, CPY, CPP, or the original h-index itself are of no value. They serve useful
purposes as complementary measures of research impact, especially in light of

Percentile
10 20 30 40 50 60 70 80 90 100

h-rate 0.167 0.25 0.30 0.375 0.45 0.53 0.63 0.77 1.00 2.05
CPP 2.29 3.66 5.00 6.97 9.88 12.91 17.00 23.00 37.50 145.50
CPY 2.09 3.90 6.30 9.86 13.79 19.54 27.48 42.57 87.75 376.46

Table V.
Percentile scores
of the metrics
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the fact that the correlation between these metrics is low (CPP – CPY ¼ 0.73; h-rate –
CPY ¼ 0.33; h-rate – CPP ¼ 0.063). It is likely that these other metrics tap into the
wider domain of research impact, over and above what is measured by the h-rate.
Thus, we are certainly not proposing that our discipline should replace all of
these citation metrics with the h-rate for measuring the impact of logistics scholarship.
On the contrary, we are proposing to supplement the traditionally used metrics
(e.g. total citations) with the h-rate in order to evaluate the scholarly impact of ECRs
on a more equitable footing with more senior scholars. There is considerable value to
doing this; evidence suggests that the research impact rate is relatively constant
over the lifetime of a scholar’s career (Burrell, 2007), and thus high-impact young
researchers are likely to remain impactful even later in their careers. That being the
case, we propose that the h-rate provides one of many possible approaches to
identifying future stars in our field.

Another limitation of the current study is that we chose to collect our data through
GS. While GS is quite useful in such studies and has often been used in the academic
literature (Mingers and Harzing, 2007; Walters, 2007), it has also been shown that
it provides a higher citation count than other databases such as WoS or Scopus
(Meho and Yang, 2007). This is because GS at times includes citations by
non-peer-reviewed work, including handbooks, guides, etc. (Mingers, 2009). While it
could be argued that such non-peer-reviewed citations are also measures of a scholar’s
impact in the field, we acknowledge that there are several scholars who would
disagree with our assessment. In addition, given that GS results sometimes include
non-peer-reviewed work including earlier versions of peer-reviewed manuscripts
from open access sites such as SSRN, this could adversely affect metrics such as the
academic age, which we have used in this study. Similarly, sometimes GS returns
incorrect publication dates and gives spurious results with authors who have fairly
common names (e.g. John, Johnson, etc.). While we have made every attempt to control
for this bias by manually combing through the data and using our intuition in several
cases (Mingers, 2009; Burrell, 2007), we agree these issues can be construed as
limitations of this study.

Moreover, given that we have populated our data set with scholars who published at
least one paper in one of the three mainstream logistics journals in the past five years,
another limitation of the current study is that there could be several scholars that would
not have made our list. For example, the dataset in the Coleman et al. (2012) study, which
covered seven of the premier logistics journals in a similar time frame, consisted of
1,720 different scholars. In contrast, our data set was only about 40 percent of that size.
It is possible that extending our data set to include a larger sample may alter the
results somewhat. We contend that we have covered a sufficiently large sample in order
to draw generalizable conclusions for our research questions given that our aim was not
to carry out a census of logistics scholarly activity in a defined journal set, unlike
Coleman et al. (2012). Nevertheless, future research could try to replicate our benchmarks
with a larger data set.

Finally, there is a school of thought that argues that the impact of one’s
scholarly work cannot be measured on the basis of citations at all. There are several
reasons for this argument, but a predominant one is that several of the citations
could be self-citations or negative citations (MacRoberts and MacRoberts, 1989).
Self-citations can increase (unfairly, some would argue) the number of overall citations
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to one’s work. Thus, their effect on overall citation counts needs to be carefully
considered. Moreover, in case the incidence of self-citations is unduly high, caution needs
to be exercised in interpreting the results. This concern is somewhat mitigated in our
case, since it has been pointed out that in general, compared to some of the other fields
such as life sciences, medicine, and engineering, the incidence of self-citations is not as
serious a concern in business and management fields (Wolfgang and Bart, 2004).
Nevertheless, we do feel it prudent to add that the issue is not something that we can
brush away completely. We urge future research to investigate this issue.

Notes

1. We define academic age of a scholar as the number of years that the scholar has been active
in research, measured as a function of the time since the scholar’s first research publication.
This is explained in more detail later.

2. For example, one of the most heavily cited papers on “green supply chain management”,
Srivastava (2007), with 465 citations in five years (as of this writing), was published in the
International Journal of Management Reviews. This paper would have been excluded from
Coleman et al. (2012) study, thus putting the scholar at a considerable disadvantage relative
to many peers. In addition, its exclusion would have depressed the overall citation-related
benchmark scores that they propose.

3. Names are left undisclosed.

4. Note that two would be our lowest academic age, since we are collecting the data in 2012 and
the last paper that we considered was published in 2011, thus entering its second calendar
year (Chronologic age of one year þ 1 ¼ 2).

5. Note that the results are similar if arranged in three year-splits instead of five-year splits.
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Appendix
A scholar’s h-rate can be calculated as follows.

Suppose a scholar has published five peer-reviewed papers in his/her lifetime. In addition,
suppose the citations and years of publication for those papers are as follows:

. Publication 1 – Published in 2001, cited 20 times.

. Publication 2 – Published in 2002, cited two times.

. Publication 3 – Published in 2004, cited ten times.

. Publication 4 – Published in 2006, cited three times.

. Publication 5 – Published in 2010, cited 0 times.

In this case, the scholar’s h-index is 3 (i.e. three papers cited at least three times each).
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The h-rate is calculated as:

h-rate ¼
h-index

Academic Age ði:e: Current Year-Year Just Preceding 1st PublicationÞ

� �

Thus, the h-rate is:

h-rate ¼
3

2012-2000

� �
¼ 0:25
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