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A dozen topics to debate before using 
bibliometrics to evaluate scholarly 
research articles : A beginner’s guide

M. Ryan Haley

Citation counts, and metrics built thereupon, have transformed how 
many colleges and universities evaluate the scholarly output of their 
faculty. Journal impact factors and scholar-level h-indices, among many 
other metrics, now appear in promotion, renewal, and tenure decisions 
as well as award and grant deliberations. Correctly using these 
seemingly objective measures of scholarly performance requires more 
tact and skill than many administrators and faculty realize. Moreover, 
the dizzying array of research evaluation metrics can befuddle even 
the most earnest of research evaluators. This paper concisely reviews 
twelve key considerations based on abridged theory and frontline 
bibliometric application. The intended audience is non-expert faculty 
and administrators that seek basic bibliometric guidance as they move 
into research evaluation roles. 
JEL Classifications: A1, M5.
Keywords: Scholar ranking, Journal ranking, Citations, Journal impact factor, 
h-index, g-index, e-index, Euclidean index, Citation database, Scientometrics, 
Informetrics, Citation cartels, Collusive citation, Research management, Google 
Scholar, Publish or perish, Web of science, Scopus. 

1. Introduction and Motivation

It is disconcertingly easy to misunderstand and 
accordingly mis-use bibliometrics indicators, which is 
cause for concern in the context of academic personnel 
decisions, workload allocation, grants, professorial awards, 
etc. (e.g., McKiernan et al., [1])1. These challenges compound 

1	� While there are subtle differences between Bibliometrics, Scientomet-
rics, and Informetrics, they are arguably synonyms [49] and so only the 
term Bibliometrics will be used hereafter for simplicity.
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when research evaluation bodies have little or no formal bibliometric background, which 
is often; i.e., Bibliometrics is rarely (if ever) part of formal management training. Moreover, 
mastering the nuances and complexities of Bibliometrics requires a nontrivial degree of 
quantitative ability, which may not be in abundance on administrative research evaluation 
bodies.

While many bibliometric articles develop new methods, refine existing methods, or 
present field-specific empirical investigations; relatively fewer articles focus on frontline 
bibliometric guidance intended for non-expert faculty and administrators in academic 
settings. The latter is the focus herein, and therefore readers should imagine themselves as 
such a person (an “evaluator”, hereafter), earnestly attempting to learn and apply basic 
Bibliometrics in an efficacious manner, free from deleterious incentives and unintended 
consequences.2 In such a setting, where does the evaluator begin and what should the road 
map look like thereafter? This paper will hopefully help the evaluator orchestrate fruitful 
conversations with stakeholders, which will in turn answer these questions. To this end, 
the article is framed around twelve discussion topics the evaluator could (and probably 
should) explore when developing, deploying, directing, and updating a bibliometric 
evaluation process.3

To add context and specificity to the twelve discussion topics, insights from a first-hand 
implementation are referenced, which involved creating a large-scale journal list for a 
multi-disciplinary business college. These implementation insights and other key 
takeaways appear at the end of each section and subsection to expedite the reader’s 
experience.

The remainder of the paper is organized into four sections. Section two discusses how 
to begin developing a research evaluation process. Section three contains the twelve 
primary points of discussion evaluators should consider. Section four outlines several 
additional considerations, among them a holistic, inclusive, and multi-dimensional 
approach to research evaluation that an evaluator may prefer over a single metric. Section 
five contains a summary and conclusions.

2. Where to Begin?

Where should the evaluation committee begin? A first question to ask is: Which specific 
types of scholarly output does the evaluator intend to evaluate? Is it books, monographs, 
technical reports, posters, showings, presentations, and/or research articles? The most 

2	� Because of the intended audience, technical bibliometric details are withheld or relegated to footnotes. There 
are many good review sources, however, including Bornmann et al. [50], Wildgaard, Schneider, and Larsen 
[51], Waltman [52], and Aksnes et al. [7], to name a few.

3	� Similar efforts have appeared elsewhere in Bibliometrics; e.g., Bornmann et al. [53], Qiu et al. [54], Rousseau, 
Egghe, and Guns [55], Roldan-Valadez et al. [56], Ahmi [57], Donthu et al. [58].
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common answer is research articles, which are principally measured using citation counts 
in some manner. Thus, citation-based evaluation of scholarly research articles will be the 
primary focus below.4 

There are two primary article evaluation paradigms. The first evaluates the citation 
performance of a scholar’s specific articles (hereafter, “micro evaluation”); the second 
evaluates the citation performance of the journals within which the scholar’s articles 
appear (hereafter, “macro evaluation”). Which should the evaluator focus on? In many 
cases, this is a relatively easy decision because one paradigm or the other probably already 
philosophically dominates in the evaluator’s field. For example, in fields like Economics 
and Business, there is a strong tradition of macro evaluation (e.g., [2]); in contrast, some 
science fields prefer micro evaluation. Hybrid approaches are also possible (e.g., [3]), which 
incorporate elements of micro and macro evaluation. If the evaluator is unclear which to 
choose, exploring the pros and cons of each would be an important first task (more on this 
in a later section). Regardless of the path chosen, a central focus for the evaluator will be 
some form of citation count (or function thereof); specifically, author-specific citation 
counts in micro evaluation and journal-specific citation counts (upon which journal impact 
factors are based) in macro evaluation.5 

Key Takeaways and Implementation Insights

• 	 Choose between author-level (micro) and journal-level (macro) assessment, or a 
hybrid thereof. Use field-specific practices to guide this choice. 

• 	 Understand that citations counts, whether they be at the author or journal level, 
will be the primary data needed to implement the evaluation process. 

• 	 Good citation data sources are a must; popular choices include Scopus, Web of 
Science, and Google Scholar. Search tools, such as Harzing’s Publish or Perish 
software,6 greatly facilitate the gathering of citation data and/or forming of metrics 
(more on this below).7 

4	� The evaluation considerations set forth herein can be adapted to other forms of scholarly output, though each 
will have their own nuances. Also note that citation-based evaluation, a “revealed preference” approach, is not 
the only path forward; there is also the “stated preference” paradigm that relies on surveybased professional 
judgment of, say, a journal’s rank as opposed to a journal’s citation profile. See, for example, Bontis and Serenko 
[59].

5	� The bibliometric literature is thick with articles about the merits and shortcomings of micro vs. macro evalua-
tion (using various naming conventions); see, for example, Seglen [60], [61], Oswald [62], Sgroi and Oswald [9], 
Bar-Ilan and Halevi [63], Larivi/ere and Sugimoto [64], Haley and McGee [65], and the DORA Declaration, to 
name a few of many. The goal herein is not to recount this debate, but to instead focus on helping evaluators 
ask the right questions and correspondingly induce productive discussions with stakeholders.

6	 Harzing [66] Publish or Perish, available from https://harzing.com/resources/publish-orperish
7	� Eigenfactor.org is a popular choice for macro evaluation; other sources also exist, which may be germane to a 

specific field or sphere of fields. For example, the Australian Business Deans Council (ABDC) journal list ranks 
business and economic journals.
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3. Twelve Discussion Topics

The seemingly simple process of counting citations, whether at the micro or macro 
levels, is more complicated than it may appear. To help the evaluator think through the 
many challenges of their endeavor, assembled below are twelve discussion topics, each 
appearing in its own brief subsection. Several of the subsections include simple tabular 
demonstrations of the corresponding topic; these are meant to help frame the discussion, 
not solve the matter or recommend a specific solution. The tables typically presume the 
scholar attributes not mentioned are otherwise equal, to more cleanly demonstrate the 
subsection-specific topic. Each of the subsections is an incredibly brief introduction to the 
corresponding topic; expansive bibliometric literatures underlie each, which can be 
explored in more detail as the evaluator sees fit (some references are provided).

 Knowledge, Patience, Inclusiveness, and Humility

One of the first challenges an evaluator will face, particularly in an administrative role, 
is the impulse to embrace quick research evaluation solutions. This “need for speed,” 
which in turn fosters oversimplification, is a problematic characteristic that has not gone 
un-noticed by bibliometric researchers; e.g., Iglesias & Pecharromán [4] offer up an 
especially biting criticism of the h-index [5], a popular citation-based index: 

In spite of all the previous caveats and qualifiers, it should be obvious that the h-index 
is going to be used to hand promotions and to allocate resources, despite [6] some research 
managers pious declarations that they purposely “avoid using impact factors and citation 
indices”. And since the depths of politicians’ (and administrators’) “uniquely simple 
personalities” [10] only begins to be fathomed, it appears necessary to elaborate a bit on the 
portability of the h -index across the boundary between different scientific fields, lest it be 
grossly misused by eager specimens of the above sets. 

This rather vivid critique may seem theatrical. However, the weight of the evaluator’s 
responsibility becomes apparent when one considers the personnel, award, workload, and 
grant decisions that often hinge upon the evaluator’s decisions. Because of this, it is often 
prudent and fruitful for the primary evaluator to work with a bibliometric development 
task force (or similarly charged body of stakeholders) to study the evaluation options, hold 
workshops, answer questions, etc. If need be, consultants can help get the process started 
and stay on track.

It is important to recognize at the outset that micro- and macro-level citations, despite 
their central role in Bibliometrics, are only able to imperfectly measure certain aspects of 
research [7]. Accordingly, it is common in bibliometric articles to humbly remind the reader 
that research evaluation should be multi-dimensional; i.e., that putting too much weight 
on a one-size-fits-all and/or “black box” research evaluation system will frequently result 
in nontrivial evaluation errors. Phelan [8] articulates this eloquently: 

Bibliometric measures should be viewed as a useful supplement to other research 
evaluation measures rather than as a replacement. 
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Additionally, a good research evaluation process will typically be simple, but not 
simplistic.

Key Takeaways and Implementation Insights
•	 A metric (e.g., h-index) may not be comparable across fields without proper adjust-

ments. Applying unmodified metrics across-the-board will often lead to grievous 
evaluation errors. 

•	 Create a research evaluation process from an informed perspective, seeking multi-
ple viewpoints and expert advice. Communicate the details of the process carefully. 

•	 Sound evaluation processes should use a variety of metrics, including first-hand 
review of research accomplishments (when feasible), that weigh different aspects 
of scholarly output. 

•	 Simplistic and/or hurriedly assembled evaluation processes will rarely work well. 

3.2 What is the Evaluation’s Purpose?

This is a crucial question to answer in the early stages of the evaluation development 
process. Best practices will depend on the evaluation goals. For example, evaluating articles 
from recent and/or short time frames (e.g., annual reviews, 2-3 year renewal contracts) will 
often be easier using macro evaluation, for the simple reason that scholar-specific citation 
counts take time to accumulate, whereas macro measures (like journal prestige) are 
immediately available at the time an article is accepted.8 In contrast, a lifetime achievement 
award might sensibly weigh both micro and macro metrics; Sgroi and Oswald [9] make 
similar observations.

If the evaluator is struggling to clearly identify or articulate an evaluation’s purpose, it 
may be useful to pose an explicit set of goals. For example, a goal might be to avoid incenting 
the overproduction of low-quality articles. Another goal might be valuing recent 
accomplishments because they reflect the current and near-future skills of the scholar. 
These are but two examples; “best” goals will vary by department and college and thus 
would be good topics to cover in the aforementioned workshops. Highly ranked 
departments and colleges, for instance, may only value articles published in elite journals 
when determining tenure, promotion, and professorial awards; if so, their evaluation 
process should logically reflect this goal.9 In more modestly ranked departments and 
colleges with higher teaching demands, the list of acceptable publication outlets would be 
longer and accordingly require more nuanced goals.

8	 Altmetrics, which are discussed later, can potentially facilitate micro evaluations in constrained time frames.
9	 Heckman and Moktan [67] explore this in the field of Economics.
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Key Takeaways and Implementation Insights
•	 Identify goals for the evaluation process. What does the evaluation body value? 

What type of scholarly output does it want to incent? 
•	 Recognize that macro assessments may be more useful for short-term evaluations. 
•	 Evaluations with long time horizons, (e.g., decades) may prefer micro (or hybrid) 

assessments because the author-level citation counts have had time to accumulate. 

3.3 Inter-Field Citation Comparisons

Can citation counts be compared in an “apples-to-apples” manner for scholars in 
different fields, or are inter-field adjustments necessary? The quote from Iglesias & 
Pecharromán [4] above points to this issue, which has been studied at length in 
Bibliometrics.10 This debate has several fronts:

Table 1
Scholar Comparison Example: Inter-Field Issues 

Field Max Field h-index Scholar Scholar-Specific h-index 
A 90 1 30 
B 60 2 30 
C 30 3 30 

 
•	 Some fields and sub-fields are inherently smaller than others and accordingly have 

fewer scholars and journals and therefore inherently lower citation potentials, 
which correspondingly impacts micro and macro evaluations. Consider the exam-
ple in Table 1, which contains scholars (1-3) from each of three distinct fields (A-
C). The maximum h-index for each field is reported as well.11 The scholar-specific 
h-indices (all equal to 30) suggest the scholars are equally accomplished. However, 
when the scholar-specific h-indices are compared to the maximum h-index in their 
respective fields, Scholar 3 appears to be at the very top of their field whereas Schol-
ars 1 and 2 do not. Evaluators may seek ways to recognize and potentially adjust for 
this bibliometric reality. 12

10	� See, for example, Pudovkin and Garfield [68] Iglesias and Pecharrom/an [4], Radicchi, Fortunato, and 
Castellano [69], Moed [70], Leydesdorff, Zhou, and Bornmann [71], Waltman and van Eck [72], Ioannidis et al., 
[4], Haley and McGee [65], or Haley [17].

11	� The h-index [8] is among the most widely known bibliometrics used in micro and macro evaluations. It is prob-
ably easiest to understand the h-index using simple numeric examples. If a scholar has an h-index of 10, this 
means their 10 most highly-cited articles each have at least 10 citations. Similarly, if a journal has an h-index of 
300, this means its 300 most highly-cited articles each have at least 300 citations.

12	� At times, scholars may narrowly define their field to appear exceptional. To avoid this type of gaming, the 
evaluator may want to discuss how to best govern the definition of a scholar’s field.
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•	 A corollary to the prior item concerns whether there may be cause to distinguish 
between a scholar that is a “big fish” in a small/shallow pond (e.g., a popular but 
simplistic research area) vs. a scholar that is an “average fish” in a big/deep pond 
(e.g., a complex field with less visibility)? Referring again to Table 1, it may be that 
Field A (with the largest field-specific h-index) is a simplistic field whereas Field B 
is especially complex and difficult to publish in. Discussing the simplicity vs. com-
plexity of a field or a scholar’s research dossier is often difficult because scholars 
tend to think of their own field and work as superior. Traditional peer-review evalu-
ation processes may be better able to make these types of distinctions than “objec-
tive” metrics (e.g., h-index). This possibility, taken alongside the prior note above, 
evinces how there can be an array of subtle and potentially contradictory aspects in 
the evaluation process.13 

•	 Asymmetries in average citation counts and/or metric scores can result from cita-
tion culture differentials or database attributes; i.e., in some fields it is typical to 
have exhaustive bibliographies whereas other fields less so (e.g., Leydesdorff, [11]; 
Crespo, Li, and Ruiz–Castillo [12]). Why such differentials exist has also been stud-
ied; e.g., Marx and Bornmann [13]. Regardless of their genesis, inter-field citation 
differentials can lead to the cases discussed in the prior points, wherein a field has 
inflated scores because of its citation culture, not necessarily because the research 
is higher quality or more impactful. Put another way, if a field perceives its relative 
value as a direct function of its citations, then it has an incentive to pursue low-cost 
ways to inflate citation counts. In many cases there is little to restrict such a practice, 
other than a field’s publishing decorum. This further underscores the importance 
of discussing inter-field comparison issues. 

Key Takeaways and Implementation Insights
•	 Citation counts and citation metrics (e.g., h-index) are difficult to compare across 

fields for a variety of reasons, some of which are outlined above. 
• 	 Without field-specific adjustments, citations counts and metrics built thereupon 

can lead to very flawed research comparisons across scholars/fields, both at the 
micro and macro assessment levels. 

• 	 Different fields often have different citation practices, which in turn can influence 
the evaluation process. 

• 	 Fields often differ in size, as measured by scholar and journal count. 
• 	 Some fields prefer fewer large-scale works where as others prefer more frequent 

smaller-scale contributions. 

13	� It could also be argued that simpler fields, howsoever defined, may have an inherent citation advantage be-
cause a larger percentage of scholars can participate in these fields, whereas very complex fields are only acces-
sible to the upper-most tail of the scholar distribution.
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• 	 Database choice can favor one field over another by dint of their coverage. 

3.4 Older vs. Newer Articles

One irrefutable fact about citation counts is that older articles have had more time to 
accrue citations than newer articles. Moreover, the rate at which citations accrue can vary 
greatly across fields, sub-fields, and even at the article-specific level. Thus, if the evaluator 
plans to compare the citation counts of a 5-year scholar vs. those of a 20-year scholar, the 
latter will have a significant advantage, all else constant. To demonstrate, consider Table 2, 
which contains citation data for two scholars with identical citation and article counts. 
Based on raw citation count alone, these two scholars appear to be equally accomplished 
(i.e., both have 100 total citations), but one may wonder if such a conclusion is rationally 
just for Scholar 1. Dividing article-specific citations by the article’s age results in a per-year 
citation count per article.14 Aggregating these ratios makes Scholar 1 appear more 
accomplished than Scholar 2 (i.e., 43 vs. 13). Article age adjustment is most germane when 
evaluating scholars over differing frames.

Table 2
Scholar Comparison Example: Article Age Adjustment 

Article Scholar 1: Scholar 2: 
Rank Citations Age Citations/Year Citations Age Citations/Year

1 40 5 8 40 10 4
2 30 2 15 30 6 5
3 20 2 10 20 10 2
4 10 1 10 10 5 2

Totals 100 43 100 13
 

Key Takeaways and Implementation Insights
•	 It is often necessary to adjust for article age when comparing scholars with different 

tenures. 
•	 Differing scholar ages can also affect popular author-specific citation-based indices 

like the h-index, g-index [14], and e-index [15], among others.15 

3.5 Sole vs. Multi-Author Articles

How do citations of multi-author papers compare to citations accumulated by sole-
authored papers? To see this issue more clearly, consider Table 3. Note that both scholars 
have the same number of articles and citations, but differ on the number of authors per 

14	This is perhaps the most obvious way to perform article age adjustment [17], though other approaches exist.
15	Merged metrics also appear in Bibliometrics; e.g., Alonso et al. [73].
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paper.16 Further assume all else is equal such as scholar age, journal quality, etc. Dividing 
the citation count per article by the number of authors [16], [17] is one possible way to 
rationally adjust the raw citations, though other adjustment processes exist (e.g., Perianes-
Rodriguez, Waltman, and Van Eck [18]). Put another way, does the evaluator believe that 
assigning full citations to each author is a logical representation of the workload needed to 
complete the article?

Table 3
Scholar Comparison Example: Sole vs. Multiple Authors 

Article Scholar 1:  Scholar 2: 
Rank Citations Authors Citations/Author Citations Authors  Citations/Author 

1 40 1 40 40 4 10
2 30 1 30 30 5  6
3 20 1 20 20 2 10
4 10 2 5 10 1 10

Totals 100 95 100 36
 

Not adjusting for author count can induce some peculiar incentives. As a stark example, 
suppose a department has ten scholars, each of whom writes a single paper and then adds 
the other nine scholars as authors. Now, each scholar appears to have written ten articles, 
when in fact they have each written only one. Moreover, without fractional citation counting 
of some type, each scholar will accumulate citations on nine articles to which they made 
negligible contributions. This is but one of the many types of metric gaming that can arise 
if the evaluator does not consider a metric’s incentives.

A related issue is the ordering of author names, which has an array of meanings 
depending on the field (e.g., Ioannidis, Boyack, and Wouters, [19]). In some fields, 
alphabetical order is the standard; in other fields, the author order implies the rank level of 
contribution; in other fields, the order indicates seniority or type of contribution, etc. This 
reality is a) something the evaluator needs to be aware of and b) something that may need 
to be formally accounted for before clean evaluations are possible. Author ordering 
differentials can sometimes surprise neophyte evaluators who may implicitly assume that 
all fields assign authorship in the way with which they are familiar.

Key Takeaways and Implementation Insights
•	 It is often necessary to adjust for sole vs. multi-athorship to create sound workload-

based scholar comparisons. 
• 	 Undesirable incentives can arise in the absence of fractional citation counting. 
• 	 Different fields have different author-ordering conventions, which often warrants 

consideration before making comparisons across authors. 

16	 In some fields it is not uncommon for articles to have a dozen or more authors.
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3.6 Citation Differentials Across Article Type

Certain types of research articles accumulate higher citations counts, on average, than 
other types. Theoretical articles tend to be cited the least, applied papers more, and review 
articles the most [20], [21]. The degree of differentiation varies by field, but in some research 
areas review articles are cited nearly seven times more often than regular articles [22]. 
Thus, comparing a theorist’s citation count to a review article aficionado may not be an 
“apples-to-apples” comparison. Additionally, if the evaluator values only raw citations, 
that incents scholars to write review articles instead of original research, which may or may 
not meet a university’s research goals.

Four related issues arise in the discussion of article type. First, publishing articles as 
open access vs. behind a paywall can systematically influence citation rates; relatedly, 
scholars with more professional funding are better able to cover costs of open-access 
publishing. Second, the structure and length of an article’s title and similar superficial 
factors can impact citation performance [23], [24], [25]. Third, average article length (e.g, 
full length articles vs. letters) can vary by field, sub-field, and scholar, and therefore may be 
cause for evaluator attention, particularly when article count is central to the evaluation 
process. Fourth, journals are predominately written in English, which creates challenges 
for scholars in non-English speaking countries (e.g., [26]).

Key Takeaways and Implementation Insights
•	 Different types of articles, such as those discussed above, tend to have significantly 

different average citation rates. Adjusting for this in some way may be warranted. 
•	 Adjustments for funding, language, and article length may be necessary to create 

fair comparisons between scholars. 

3.7 Depth vs. Breadth Relevance

Perry and Reny [27] argue that “depth relevance” is an important premise upon which 
a satisfactory evaluation metric should be built. The idea is to value a smaller number of 
highly cited papers over a larger number of more sparsely cited papers. Depth relevance 
rewards “one-hit-wonders” in a way that may not be perceived as rationally just to scholars 
that regularly publish articles that earn average citation counts. Depth relevance also 
implicitly assumes that lengthy, thorough articles are a more effective way to transmit 
knowledge than a larger number of shorter letter-style articles; whether this is true probably 
varies by field.

Breadth relevance is a competing concept (e.g., [28]), which argues that a research 
dossier with more balance in its article-specific citation count should be preferred.17 
However, it is possible to create generalized metrics that can flex into depth or breadth 

17	� It is perhaps worth noting that total raw citation counts lies exactly between depth and breadth relevance; i.e., 
it satisfies neither premise.
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relevance to whatever degree the evaluator desires; see Stern and Tol [28] for more details. 
The evaluation goals should reflect which type of relevance the evaluator values.

Breadth relevance has a second possible meaning in Bibliometrics, which revolves 
around the question: How may truly distinct articles has a scholar written? Some scholars 
may recycle a data set for numerous articles that are only slightly different (e.g., [29]); 
similarly, some scholars may use the same method and just change out the data section 
over and over across articles. In contrast, other scholars may write truly distinct articles 
that have minimal or no overlap with prior data or methods they have used; i.e., some 
scholars may aspire to be more a polymath than a repetitive specialist. Polymath aspirations 
constitute an especially ambitious scholarly endeavor because they entail frequently 
learning new literatures, new methods, new data, and new editorial expectations. Both 
type of scholars have cause to perceive their accomplishments as valuable; the research 
evaluation goals should articulate which the evaluator prefers (or if the evaluator is 
indifferent).

Key Takeaways and Implementation Insights
•	 Some fields may prefer depth relevance whereas others may prefer breadth rel-

evance. Understanding each and which better fits the evaluator’s vision and goals 
is important during the policy build. 

• 	 Interdisciplinary departments may be especially interested in breadth relevance. 
• 	 Metrics exist that allow evaluators to adjust the degree of depth vs. breadth 

relevance. 

3.8 Citation Databases, Citation Purity, and Self-Citations

There are array of different citation databases from which the evaluator can choose. 
Examples include Google Scholar, Scopus, Web of Science, to name a few. Citation databases 
are not necessarily created equal; indeed, there is an extensive bibliometric literature on the 
pros and cons of different citation databases, how their coverage can vary by field, and how 
authors may try to game them (e.g., [6], [30], [31], [32], [33], [34], [35]).

A related concern is the cleanliness of the citation data. Have the citations been vetted 
for errors of omission and commission? For example, searching for scholar-specific citations 
(in a micro evaluation) using a common surname will frequently return polluted citation 
data and will, accordingly, pollute citation metric scores. Some authors may have changed 
surnames over the course of their careers; if so, how should that be handled? Journals, even 
major journals, will occasionally change names as well. Macro evaluation enjoys a law of 
large numbers-like effect in that errors of omission and commission are more likely to 
average out over the many different articles and scholars in a journal. Additionally, a 
journal is less prone to scoring errors when it is queried using its International Standard 
Serial Number (ISSN) as opposed to its title.

A common discussion in micro and macro evaluation concerns the handling of self 
citations [36], [37]. Should they be included in the evaluation process or not? Some citation 
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sources are careful to remove self citations (e.g., Eigenfactor.org) whereas other sources do 
not. The evaluator will need to decide which avenue to pursue, and if a satisfactory data 
source matches their needs. It should be noted that some scholars take self-citation to an 
extreme [38], and that self-citation increases the rate of non-self-citations [39]. This suggests 
that a scholar may be able to self-induce a Matthew effect by engaging in extensive self-
citation.18 

Key Takeaways and Implementation Insights
•	 Different citation data bases exist, which do not necessarily offer equal coverage 

across all fields. 
• 	 Citation data is often polluted, especially for scholars with common surnames. Fail-

ing to clean the citation data before use can dramatically impact scholar index val-
ues. 

• 	 Citation databases may have idiosyncratic errors of omission or commission, either 
of which can be challenging to fix. 

• 	 Journals change names, as do scholars at times. Adjusting for both may be neces-
sary. 

• 	 ISSN is usually a cleaner way to query a journal than using the journal’s title. 
•	 Evaluators will have to decide how they want to handle self-citations. 

3.9 Coercive Citation and Citation Cartels

Coercive citation occurs when a journal editor or senior colleague uses their position of 
power to pressure authors into citing specific articles [40, 41, 42]. This can artificially inflate 
citation scores at the micro and macro levels (e.g., [43], [44]). Some journals have taken a 
public stand against this behavior, though coercive citation remains a concerning trend.19 

Citation cartels are informal agreements among scholars in a social network wherein 
member scholars monitor each others’ citation metrics and strategically cite each others’ 
research to maximize the growth rate of members’ citation metric scores. Unlike a traditional 
economic cartel, there is little incentive for citation cartel members to defect [42] and they 
can be difficult to detect, which together suggests they can persist for extended periods. 

Key Takeaways and Implementation Insights
•	 Evaluators should be aware of possible coercive citation practices within their 

institution. 

18	� In Bibliometrics, the Matthew effect describes how a popular scholar, article, or journal tends to get dispropor-
tionately more citations [74], holding fixed the quality of the article. In plainer terms, the Matthew effect re-
volves around the concept of cumulative advantage; i.e., advantage tends to induce additional advantage at an 
increasing rate [75], [76]. The Matthew effect can also artificially inflate the citation count of “one-hit-wonder” 
scholars and tends to disproportionately benefit scholars that start their careers earlier [77]

19	http://rfssfs.org/files/2012/09/EditorsJointPolicy.pdf
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•	 Evaluators may consider disallowing journals than have a reputation for practicing 
coercive citation. 

• 	 Citation cartels can be difficult to detect. Using metrics that are less susceptible to 
citation cartels is an option. 

3.10 Predatory Journals

It is important to recognize that some journals do not have meaningful review processes, 
and will frequently accept articles without formal or rigorous review, even if their stated 
review process indicates otherwise. Grudniewicz et al. [45] offer the following concise 
definition:

Predatory journals and publishers are entities that prioritize self-interest at the expense 
of scholarship and are characterized by false or misleading information, deviation from 
best editorial and publication practices, a lack of transparency, and/or the use of aggressive 
and indiscriminate solicitation practices. 

It is perhaps worth adding that predatory journal aggressive solicitation practices often 
include the promise of very quick “review” time lines. Predatory journals have proliferated 
in the last decade, and now some have amassed relatively high impact factors and h-index 
scores. Thus, it does take some thoughtful diligence to keep them out of the evaluation 
process. There are several resources now, such as Cabells, Beall’s list, and the Australian 
Dean List 20 (among others), that can help evaluators detect and exclude predatory journals; 
Grudniewicz et al. [45] concisely explores some of these options.

The rise of predatory journals creates some pressure for institutions to more carefully 
scrutinize the journals within which their scholars publish in. Journals with long and 
respected tenures are logical places to find “high ground” in the contemporary flood of 
predatory journals.

Key Takeaways and Implementation Insights
•	 Predatory journals often have low editorial standards and may have hefty Article 

Processing Charges (APCs) to accumulate profits. 
• 	 Some predatory journals may have craftily amassed significant impact factors, 

which can make them seem like reputable journals. 
• 	 Cabells and Beall’s list are good ways to help detect predatory journals. 
• 	 It is important for evaluators to detect these types of articles/journals and bar them 

from the research assessment process. 

3.11 Workarounds

A single metric or narrowly defined evaluation process will rarely offer rational justice 
to all scholars. It is therefore important to have codicils that permit auxiliary evaluation 

20	https://abdc.edu.au/research/abdc-journal-quality-list/
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steps when warranted. For example, it may be prudent to establish a workaround for 
adding a new journal to a journal list. As a second example, certain scholars may have 
quantitative or qualitative elements to their research that mainstream citation metrics do 
not measure fully or at all; e.g., news attention to a published article, working paper 
downloads, conferences, or the positive institutional effects precipitating from a scholar’s 
white paper or technical report.21 

When debating a workaround policy, the evaluator will quickly realize that scholars 
have a tendency to argue in favor of their personal accomplishments and pre-existing 
bibliometric habits. For example, a scholar that uses self-citations extensively will advocate 
for their inclusion in the evaluation process. A scholar that publishes in reputed journals 
will often campaign for macro evaluation (or hybrid). Scholars who have not published in 
reputed journals will argue that journal reputation should not matter. A sound workaround 
system can serve as an effective catch basin for these types of concerns and complaints, 
assuming the evaluator sees merit in making any accommodations.

Key Takeaways and Implementation Insights
•	 Research evaluation processes will need formal workarounds for conditions that 

cannot be adequately captured by citation counts, author metrics, and/or journal 
metrics. 

• 	 Scholars will tend to favor their prior behaviors when developing a research evalu-
ation process. 

• 	 Evaluators should build a process that directly incents the specific research goals of 
the college/university. 

3.12 Incentives and Phasing

Any specific evaluation process will spawn a network of incentives. Some will be 
intentional, easy to see, and positive for scholars and the institution; others will be 
unintended, potentially difficult to see ex ante, and may well incent behavior that is 
inconsistent with the larger goals of the faculty or administration. Thus, it is prudent to 
create a deliberate and thorough “incentive map” wherein the evaluator tries to anticipate 
the array of behavioral responses a proposed evaluation process will induce. A sound 
understanding of the proposed evaluation metrics and any concomitant workarounds will 
expedite and facilitate this process. A useful rhetorical device when mapping incentives is 
to imagine an especially difficult, passive-aggressive scholar that seems to delight in 
skirting rules; viewing a proposed evaluation process through this lens may seem unsavory, 
but it can help insulate the process from the many forms of citation manipulation and 
gaming [46].

21	� A simple bibliometric example might be an article that establishes an authoritative journal list for a specific 
field [33]; such an article may get viewed, downloaded, and presumably used extensively by faculty and evalu-
ators in that field, but may not be cited extensively in academic articles. In a similar vein, articles that are per-
ceived by scholars to be of high quality may not be perceived as such by front-line practitioners [78]
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Any newly minted evaluation system will create ex post winners and loser, which may 
warrant “grandfathering” to avoid disenfranchising scholars who were researching under 
a different set of incentives prior to the new policy. Accordingly, it is logical to debate the 
pros vs. cons of incrementally phasing in the new paradigm so scholars have time to adjust 
their research processes to align with any new incentives.

Key Takeaways and Implementation Insights
•	 All metrics create various types of incentives. Tracing them through as best as pos-

sible during the building of the research evaluation process will help engender suc-
cess. 

• 	 Be prepared to update a process 1-3 years after implementation; rarely will it be 
perfect from the start. 

• 	 Imagine a disagreable faculty member to help trace out how a research evaluation 
system may be prone to gaming or manipulation. 

• 	 Grandfathering and phasing in a new process may greatly increase the buy-in and 
the success of a new research evaluation process. 

4. Additional Considerations

The section covers several topics the evaluator may want to consider, including some 
guidance on how to choose between micro vs. macro evaluation (or perhaps choose both), 
a brief discussion of Altmetrics, and a brief presentation of a flexible holistic evaluation 
option that may be attractive to some evaluators that value a wide array of scholarly 
accomplishments.

4.1 Choosing Between Micro vs. Macro Evaluation

In some cases an evaluator will need to decide whether to pursue micro or macro 
evaluation. Several litmus-like tests are proposed below to help the evaluator (and 
evaluation committee, more generally) recognize their preferences and discuss from there.

First, consider Table 4, which contains citation information for two scholars with 
identical citation counts (and all else constant). The only difference is that Scholar 1’s article 
were published in elite-level journals where Scholar 2’s articles appeared in more modestly 
ranked journals. Based on raw citation count, the scholars appear to be equally accomplished 
(i.e., both have 100 total citations). If the evaluator agrees with this, they will probably favor 
micro evaluation. If the evaluator sees Scholar 1’s accomplishments as more impressive, 
they will likely favor macro evaluation.22 

22	� Again, hybrid approaches are possible; see, for example, Haley [17], [79], [80] Additionally, Sgroi and Oswald 
[9] discuss when micro vs. macro evaluation may be preferred.
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Table 4
Scholar Comparison Example: Journal Prestige 

Article Scholar 1: Scholar 2: 
Rank Citations Journals Citations Journals 

1 40 Elite Journal A 40 Modest Journal W 
2 30 Elite Journal B 30 Modest Journal X 
3 20 Elite Journal C 20 Modest Journal Y 
4 10 Elite Journal D 10 Modest Journal Z 

 Totals 100 100 
 

A second litmus-like test might discuss recent experimental evidence that highlights 
how adding low-level publications to an otherwise high-level publication list actually 
lowers overall ratings of the scholar [47]. If the evaluator finds these results compelling, 
they may favor macro evaluation.

A third litmus-like test centers on the nature of the evaluation process. Is the primary 
purpose to evaluate recent scholar accomplishments? The “what-have-you-done-for-me-
lately” evaluation focus is common, matching to the practical realities of annual reviews, 
biennial merit scoring, 2-3 year contract renewal intervals, and post-tenure review 
windows. In most of these cases, micro evaluation will often be under-developed for the 
most recent scholarly research accomplishments, which may make macro evaluation a 
more workable focus.

Figure 1
Four Scholarly Classifications 

A fourth litmus-like test can be conceptualized around Figure 1, which contains a 
simple binarized schematic for categorizing a scholarly article (or scholar, more generally).23 
Most evaluators would probably be comfortable rating articles with low citation counts in 

23	� The schematic is binarized for simplicity, more granular divisions are certainly possible. Note that the indi-
vidual evaluator would need to tangibly define what is meant by “Low” vs. “High” for Journal Prestige and 
Citation Counts.
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low-level journals (Q2) less favorably than articles with high citation counts in high-level 
journals (Q4). How to value articles that fall into Q1 and Q3 is probably less clear. If an 
evaluator sees minimal value in Q3 articles, they will probably prefer micro evaluatement; if 
instead they see little value in Q1 articles, they will probably prefer macro evaluatement; and 
if they see a possible equivalence or sliding trade-off between Q1 and Q3, then they may 
prefer a hybrid evaluation approach that accommodates both micro and macro successes.

Key Takeaways and Implementation Insights
•	 Choosing between micro- and macro-level research assessment can often be accom-

plished by referencing established field-specific practices. 
• 	 Some advice on how to choose between micro vs. macro assessment paradigms is 

provided for cases where field-specific practices are not workable. 
• 	 Macro assessment can be especially useful for short term, time-constrained evalu-

ations because the prestige of a journal is fully known at the time of article accep-
tance whereas how many citations the article will ultimately achieve lies years in 
the future. 

• 	 Macro assessment may be useful as a signal of research ability and effort in fields 
where prestigious journals are perceived to be much more difficult to publish in 
due to low acceptance rates, referee rigor, and high contribution standards. 

4.2 Alternative Outputs and Altmetrics

The discussions above have primarily centered on article evaluation, but other forms of 
measurable scholarly output of course exist (e.g., books, working papers, technical reports, 
conference proceedings). More still, citations and citation-based metrics also have 
competitors, among them Altmetrics, which are alternative ways to measure the attention 
and influence of scholarly output. Examples include abstract views, downloads, Mendeley 
bookmarks, news coverage, blog coverage, and tweets. Altmetrics can nicely augment 
micro evaluations because they typically develop more quickly than citations24.24 

Key Takeaways and Implementation Insights
•	 The focus herein has been on peer-reviewed journal articles, but other types of 

scholarly output may be reasonably included in a research evaluation process. 
• 	 Altmetrics can be useful and timely ways to augment research assessment (espe-

cially micro assessment). 

5. Summary and Conclusions

The purpose of this paper was to address the neophyte research evaluator with minimal 
bibliometric knowledge, but who has nonetheless been charged with creating a scholar 

24	For a informative discussion of Altmetrics, see, for example, Piwowar [81] Bornmann [82] or Didegah, Bowman, 
and Holmberg [83].
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evaluation process for their department or college. The narrative was deliberately void of 
technical details, complicated schematics, and personal views of the author; all with the 
hope of making the article more accessible to and informative for the non-expert reader. 
Bibliometrics can seem simple at first glance, but like most fields, complexities and nuances 
arise upon closer inspection. The twelve discussion points set forth herein will hopefully 
help focus some of the evaluator’s conversations with stakeholders. The evaluator that 
begins from an informed perspective will be miles ahead of an evaluator who simply tries 
to intuit or fast-track their way through the process. Ignoring the issues outlined above will 
almost surely result in a fretful and contentious evaluation process.

The new-to-Bibliometrics reader may be overwhelmed by the sheer volume of evaluation 
considerations discussed above. Indeed, each topic mentioned briefly herein is but the very 
tip of its own expansive literature. However, there is hope. Article evaluation metrics can 
be managed [48] but doing so will almost surely entail a greater effort level than most 
evaluators expect. However, when one considers all the far-reaching implications of the 
research evaluation process (e.g., tenure, contract renewal, awards, workload, meeting 
accreditation standards), creating and maintaining a sound evaluation process is of central 
importance to the vitality of academic institutions. This article does not outline every 
conceivable bibliometric discussion that should be considered, just the most common. 
Each application will have its own field-specific, department-specific, and/or scholar-
specific nuances that will warrant deliberation. Bibliometrics perenially warns that the 
final evaluation of a scholar should not lean too heavily on a single metric; research 
evaluation is an inherently multi-dimensional endeavor that requires holistic consideration 
of the issues outlined in this article. This is arguably the most important lesson for the 
evaluator that aspires to ethical and responsible assessment: simplistic and/or mono-
assessment practices will probably do more harm than good.
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