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ABSTRACT

Academic peer review is seriously undertheorized because peer review studies focus on
discovering and confirming phenomena, such as biases, and are much less concerned
with explaining, predicting, or controlling phenomena on a theoretical basis. In this paper,
I therefore advocate for more theorizing in research on peer review. I first describe the
main characteristics of the peer review literature, which focuses mainly on journal and grant
peer review. Based on these characteristics, I then argue why theory is useful in research
on peer review, and I present some theoretical efforts on peer review. I conclude by
encouraging peer review researchers to be more theoretically engaged and outline activities
that theoretical work on peer review could involve. This invitation to theory-building
complements recent roadmaps and calls that have emphasized that we need to have better
access to peer review data, improve research design and statistical analysis in peer review
studies, experiment with innovative approaches to peer review, and provide more funding for
peer review research.

1. INTRODUCTION

Academic peer review in its modern form and purpose emerged in the late 1960s and early
1970s (Baldwin, 2018, 2020; Moxham & Fyfe, 2018). Since then, a large literature on peer
review has been published (Batagelj, Ferligoj, & Squazzoni, 2017; Grimaldo, Marušić, &
Squazzoni, 2018). Probably the most common finding in this literature is that scholars who
review the research of their colleagues often arrive at very different judgments (e.g.,
Bornmann, 2011; Cicchetti, 1991; Lee, Sugimoto et al., 2013). Low interrater reliability could
therefore be considered a hallmark of peer review. Despite the robustness and repeated
replication of this disagreement effect, few studies have investigated the reasons behind it
(Bornmann, Mutz, & Daniel, 2010; Seeber, Vlegels et al., 2021) and research is needed to
identify the factors contributing to this phenomenon (Hesselberg, Fostervold et al., 2021). It
seems therefore that research on peer review does focus more on discovering and confirming
effects and less on explaining effects and building theories. In fact, several authors have con-
cluded that there is “a stark discrepancy between the number of empirical peer review studies
and the theoretical understanding of the process” (Gläser & Laudel, 2005, p. 187); that most
studies fail to relate their empirical findings to theory (Bornmann, 2008); that there are only
folk theories on peer review that explain little (Reinhart, 2017); that a comprehensive model of
peer review and its broader context is essential but lacking (Chubin & Hackett, 1990); and that
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there is a general lack of theory in research on peer review (Hirschauer, 2004)1. Furthermore,
Elson, Huff, and Utz (2020) called for field experiments to increase knowledge on mechanisms
and determinants of peer review processes, Johnson and Hermanowicz (2017) concluded that
explanatory mechanisms need to be incorporated more in analyses of peer review, and
Reinhart and Schendzielorz (2021) underlined that we need a more comprehensive under-
standing of how peer review works. Despite this clear theoretical deficit of research on peer
review, theorizing and theory are not desiderata in recent roadmaps and calls to action
(Azoulay & Li, 2020; Bendiscioli, 2019; Bendiscioli, Firpo et al., 2021; Ioannidis, Berkwits
et al., 2019; Lauer & Nakamura, 2015; Lee & Moher, 2017; Rennie, 2016; Severin & Egger,
2021; Squazzoni, Ahrweiler et al., 2020; Tennant, Dugan et al., 2017; Tennant & Ross-
Hellauer, 2020). In this paper, I therefore advocate for more theoretical engagement in
research on peer review.

Because I invite researchers to be more theoretically engaged, I have to make clear what I
understand by theorizing and theory. But defining these notions is not straightforward, which
might have been the reason why the authors mentioned above pointing to a theoretical deficit
did not state what they mean by theory. My understanding of the two notions is as follows. A
theory is a set of linked propositions or concepts that explain, predict, or control one or several
phenomena (Borsboom, van der Maas et al., 2021; Haslbeck, Ryan et al., 2021). Drawing on
Woodward (1989), I understand phenomena as (relatively) stable and robust features of peer
review. I am agnostic about the scope of a theory: It can be narrow (e.g., focusing on an aspect
of a particular peer review procedure or a single phenomenon) or broad (e.g., focusing on a
type of peer review or peer review in general). Theorizing is the process of creating new
theories (generate, construct, build) and modifying existing theories (adapt, develop, improve).
Naturally, this process can also generate theoretical contributions that do not have the status of
a theory but serve as steps on the way to a theory (e.g., descriptions, definitions, categoriza-
tions, concepts, hypotheses, frameworks, taxonomies, models). Theorizing can be done in
many ways (e.g., through induction, deduction, abduction), and it also involves testing and
evaluating theories. I recognize that my understanding of theory is very specific and that there
are many other definitions and uses of this notion. For example, Abend (2008) identified seven
meanings of theory in sociology alone. My perspective on theory and theorizing is therefore
not meant to exclude other views but to make clear from which standpoint I argue.

As scholars from many disciplines are involved in research on peer review and as peer
review research is highly fragmented (see Section 2), I think that a more inclusive and integra-
tive approach is essential to advance research on peer review. In this paper, I will therefore
attempt to identify the main characteristics of the literature on peer review—or the lowest
common denominators of peer review research—and, based on these characteristics, I will
argue for more theoretical engagement. This means that I will avoid basic arguments (e.g.,
theory building is fundamental to the expansion of knowledge) or topical arguments (e.g., the-
orizing is one of the remedies for the replication crisis), and I will not base my rationale on a
particular method (e.g., computational modeling) or specific topics and issues (e.g., innova-
tions in peer review, disagreement effect). In line with my approach, I will therefore first
describe the main characteristics of the literature (Section 2): The literature focuses on phe-
nomena and the meritocratic legitimacy of peer review, and it is application oriented and

1 Mitroff and Chubin (1979) were perhaps the first authors to criticize the low level of theoretical engagement
when they discussed two studies on peer review at the National Science Foundation and concluded that one
study was “essentially atheoretical” (p. 224), while the other did not include enough theoretical
perspectives.
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fragmented. Based on these characteristics, I will then argue why theory can be useful in
research on peer review and describe further, less prominent characteristics of the literature
(Section 3). While several authors have noted that there is a theory gap, it has not been pointed
out that theoretical contributions do exist. One could thus conclude that the literature is
completely devoid of theoretical efforts. To illustrate that this is not the case and to provide
references for readers interested in peer review theory, I will present some publications that
could be considered theoretical (Section 4). I will conclude by encouraging peer review
researchers to be more theoretically engaged and outline activities that theoretical work on
peer review could involve (Section 5). Note that when I use the term “peer review” in this
paper, I always imply that peer review is a highly diverse (social) practice, is institutionalized
in various ways, includes many different procedures, serves different purposes, and evolves
through time. While this paper is based mainly on literature on journal and grant peer review,
I recognize that there are many other uses of peer review in academia (e.g., in hiring and pro-
motion processes, institutional evaluations, or awarding prizes).

2. MAIN CHARACTERISTICS OF THE PEER REVIEW LITERATURE

I suggest that the literature on peer review has four main characteristics. First, it focuses on
phenomena. The theory gap identified by several authors (see Section 1) can be readily ver-
ified by consulting literature reviews, as they neither contain peer review theories nor identify
other theoretical contributions (e.g., Bornmann, 2011; Campanario, 1998a, 1998b; Godlee
& Jefferson, 2003; Guthrie, Ghiga, & Wooding, 2018b; Lee et al., 2013; Sabaj Meruane,
González Vergara, & Pina-Stranger, 2016; Tennant & Ross-Hellauer, 2020; Weller, 2001).
Through the lens of my understanding of theory, however, we can see that the literature is very
much engaged with one element of theory, namely, the examination of phenomena (i.e.,
relatively stable and robust features of peer review). Probably the most prominent class of
phenomena in research on peer review are biases (for an overview, see Lee et al. [2013]).
While some of these phenomena are well established, uncontested, and supported by robust
evidence, such as the disagreement effect2, others are highly contested, such as gender bias
(Sato, Gygax et al., 2021)3, or there is only preliminary and suggestive evidence—for example,
on conservatism (Franzoni, Paula, & Veugelers, 2022; Guthrie et al., 2018b). In addition to
biases, many other supposed, corroborated, or obvious phenomena can be found in the liter-
ature, such as overburdening (Kovanis, Porcher et al., 2016) or lack of transparency (Horbach,
Hepkema, & Halffman, 2020; Ross-Hellauer, 2017). The focus on phenomena also becomes
apparent when one considers that the development of theories for explaining phenomena,
such as conservatism or gender bias, has only just commenced. For example, Gross and
Bergstrom (2021) proposed a theory to explain why ex-post peer review encourages high-risk
research, while ex-ante review discourages it, and the GRANteD project aims to determine
causes and effects of gender bias in grant funding (https://www.granted-project.eu). Based
on these considerations, I conclude that most of the literature focuses on discovering, confirm-
ing, and examining phenomena and is much less concerned with explaining, predicting, or
controlling phenomena on a theoretical basis. This conclusion is the reason why I call peer

2 Erosheva, Martinková, and Lee (2021) recently argued that measures of interrater reliability (IRR) calculated
from range-restricted data, which is often the case in peer review studies, are not valid. Using two data sets
that contained ratings across the complete range of grant proposals, they found that reviewer agreement is
good (IRR values of 0.61 and 0.64, respectively). In contrast, Bornmann et al. (2010) reported a low level of
IRR (0.34) for journal peer review in their meta-analysis. The study by Erosheva et al. (2021) therefore fun-
damentally challenges the evidence on the probably most robust phenomenon in peer review research.

3 See also the debate of Bornmann, Mutz, and Daniel (2007) and Marsh, Bornmann et al. (2009), as well as
the debate of Squazzoni (2021) and Hagan (2021) on the findings of Squazzoni, Bravo et al. (2021).
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review research undertheorized: There is an abundance of research on phenomena but a pau-
city of studies that explain, predict, or control these phenomena. As we will see in the next
paragraph, phenomena in peer review research are mostly shaped by meritocratic principles.
Note that peer review studies often seem to explain or predict. Take, for example, a study that
predicts or explains publication decisions of submitted manuscripts on the basis of features of
the authors (e.g., age, gender) or reviewer ratings (e.g., originality, rigor, relevance). Such a
study does not correspond to my understanding of theory because the relationship of these
variables only enables us to reveal phenomena (e.g., age bias, gender bias, conservatism)
but does not explain or predict phenomena on a theoretical basis (Bogen & Woodward,
1988; Borsboom et al., 2021; Woodward, 1989). And such studies normally do not describe
themselves as theoretical, either. In my understanding, a theory requires a set of linked prop-
ositions that explain, predict, or control phenomena—and a mere group of factors or variables
is obviously not a system of propositions. Note also that peer review studies often intervene
or recommend controlling, changing, or improving certain aspects of peer review but the
(recommended) interventions are often not theoretically grounded. For example, none of
the interventions included in the systematic reviews by Bruce, Chauvin et al. (2016) and
Recio-Saucedo, Crane et al. (2022) seem to be theory based. As a consequence, the recom-
mended interventions often remain too vague and unspecific to be useful in practice, or it is
unclear in which settings and under which conditions they will work. For example, we rec-
ommended that funding agencies should train reviewers from the humanities to use the same
criteria, as there seem to be two criteria norms among humanities scholars (Hug & Ochsner,
2022), but neither did we specify what exactly should be taught, how it should be taught, and
what the precise benefits of such a training would be, nor did we connect the recommenda-
tion to the broader topic of reviewer training (Callaham, 2003; Chong, 2021; Hesselberg,
Dalsbø et al., 2020).

Second, the literature focuses on the meritocratic legitimacy of peer review. The ideal of
meritocracy is a guiding principle in academia (Merton, 1973; Scully, 2002; van den Brink &
Benschop, 2012). Accordingly, evaluation and decision-making procedures must be consistent
with meritocratic principles to be perceived as legitimate by researchers (Posselt, Hernandez
et al., 2020). Thorngate, Dawes, and Foddy (2009) defined five standards for meritocratic
assessments: Merit judgements must be efficient, consistent, equitable, valid, and transparent
to be perceived as legitimate4. Four of these five standards, or meritocratic properties, corre-
spond to features of the peer review literature. Specifically, there is a general consensus that
the bulk of research “casts peer review as an instrument or test that has to be evaluated with
respect to efficiency, reliability, fairness, and (predictive) validity” (Hug & Aeschbach, 2020,
p. 13; see also Bedeian, 2004; Bornmann, 2011; Bornstein, 1991; Butchard, Rowberry et al.,
2017; Daniel, 1993; Guthrie, Ghiga, &Wooding, 2018a; Hirschauer, 2004; Marsh, Jayasinghe,
& Bond, 2008; Reinhart, 2012; Weller, 2001; Wood & Wessely, 2003)5. I hasten to add that
the fifth standard of Thorngate et al. (2009), transparency, is becoming increasingly important
in peer review research as open peer review is “a hot topic with a rapidly growing literature”
(Ross-Hellauer, 2017, p. 3). I therefore conclude that research on peer review mainly exam-
ines whether peer review conforms to meritocratic principles and in this way assesses the
(meritocratic) legitimacy of peer review. Let me reframe this using the legitimacy framework

4 Thorngate et al. (2009) use the term fairness instead of legitimacy. For definitions of legitimacy, see Johnson,
Dowd, and Ridgeway (2006), Schoon (2022), and Tyler (2006).

5 This characterization of the literature is generally consistent with meritocratic ideals of evaluation prevalent
in academia, such as the merit model (Mitroff & Chubin, 1979), the fairness doctrine (Peters & Ceci, 1982),
or the ideal of impartiality (Lee et al., 2013).
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of Schoon (2022). Peer review is the object of legitimacy, the scientific community is the
audience that evaluates the object, and the expectations towards this object are efficiency,
reliability, fairness, etc., which are considered desirable and appropriate by the audience
(assent). Finally, the literature on peer review reflects that the audience examines whether
the object conforms to these expectations. My considerations are generally in agreement with
Lee et al. (2013) and Scully (2015). Lee et al. (2013) argued that impartiality legitimizes peer
review outcomes, content, and institutions. Note that, in contrast to me, Lee and colleagues
focus on one meritocratic principle (impartiality) and different types of legitimacy (psycholog-
ical, social, and epistemic legitimacy). In her general observations on meritocracy, Scully
(2015) noted that social systems are often assessed and discussed with respect to three prin-
ciples of meritocracy, thereby “fine-tuning a meritocracy” (Scully, 2015, p. 1). I think this is in
fact reflected in most of the peer review literature, but the literature focuses on two of the three
principles, namely, whether peer review is an appropriate measure of merit (first principle) and
whether biases compromise equality of opportunity (second principle). Although “fine-tuning”
might imply small changes, I also understand more significant changes by this term, for exam-
ple, those currently discussed and summarized as “peer review innovations” (Barroga, 2020;
Bendiscioli & Garfinkel, 2021; Björk & Hedlund, 2015; Buckley Woods, Brumberg et al.,
2022; Burley, 2017; Guthrie, 2019; Kaltenbrunner, Pinfield et al., 2022; Tennant et al.,
2017). Based on the considerations in this paragraph, I update in which respect I consider peer
review research undertheorized: There is an abundance of research on a certain type of
phenomena (i.e., those related to meritocratic principles) but a paucity of studies that explain,
predict, or control these phenomena.

Third, the literature is application oriented. I have already mentioned an important attribute
above that indicates the applied nature of research on peer review (i.e., the focus on the
meritocratic legitimacy), and I will add further attributes here. Reinhart and Schendzielorz
(2021, p. 2) argued that research on peer review “started as a reaction to public criticism
[…] in the 1970s” and “has retained a focus on perceived deficits and ways to improve on
them up to the present.” This improvement focus can readily be verified by consulting litera-
ture from different decades. For example, Mahoney (1982, p. 220) mentioned that the authors
of a study “seem to imply that we should be striving to increase objectivity and reliability in the
peer-review process,” Cicchetti (1991, p. 119) made several suggestions “for improving the
reliability and the quality of peer review,” and one of the aims of the edited volume by Godlee
and Jefferson (2003) is to look at ways to improve peer review. I suggest that improvement is in
fact so central in the literature nowadays that improvement has become an integral part of
those three communicative moves identified by Swales (1990) that are used in the introduction
of scholarly articles to establish the relevance of a study (i.e., establishing a territory, establish-
ing a niche, occupying the niche). A move is “a segment of text that is shaped and constrained
by a specific communicative function” (Holmes, 1997, p. 325). Specifically, I suggest that
Swales’ three moves are often implemented as follows. The first move emphasizes the central-
ity or ubiquity of peer review, such as in allocating funding or journal space, in certifying
knowledge claims, or for the scientific endeavor in general (establishing a territory). The sec-
ond move recognizes one or several meritocratic properties of peer review to be suboptimal
(establishing a niche), and the third move presents or suggests a solution for the suboptimal
properties (occupying the niche). To illustrate these moves, I use an article reporting an exper-
iment that compared the performance of panel peer review and distributed peer review in
allocating telescope time at the European Southern Observatory (Kerzendorf, Patat et al.,
2020). The article highlights the centrality of peer review (“peer review of proposals for the
allocation of resources is a foundation of modern science”), directs the attention to suboptimal
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properties caused by a very high number of applications (“the heavy load [on the panel] has
severe consequences on the review quality and the feedback that is provided to the appli-
cants”), and presents a solution (“[machine-learning enhanced] Distributed Peer Review prom-
ises to alleviate several of the described problems”) (all quotes from Kerzendorf et al., 2020,
p. 711). I therefore conclude that the literature puts a strong emphasis on intervening in prac-
tice and improving peer review with respect to meritocratic properties. I consider this conclu-
sion to be consistent with Scully’s (2015) notion of “fine-tuning a meritocracy” (see above). In
addition to the improvement focus, the article by Kerzendorf and colleagues illustrates that
many peer review studies are local; that is, they focus on a particular journal, funding instru-
ment, discipline, or research community (here the allocation of telescope time at the European
Southern Observatory). The article also illustrates that peer review studies are often conducted
by insiders; that is, researchers examine peer review processes in their own field (here astron-
omers and astrophysicists) and publish the findings in a journal of this field (here Nature
Astronomy). Note that I have derived the two characteristics local and insider from Weller
(2001, p. 8) who concluded that research on ( journal) peer review is scattered and “does exist
in almost every scholarly field with a journal publication outlet” and from Hirschauer (2004),
who argued that peer review studies are mainly conducted by researchers who have not been
trained to observe their own research practice. The three characteristics of the literature dis-
cussed in this paragraph suggest that most of the research is carried out locally by insiders to
improve peer review practice in their community6.

Fourth, the literature is fragmented. Grimaldo et al. (2018) conducted a bibliometric anal-
ysis of the peer review literature and found a fragmentation in terms of researchers (i.e., many
small coauthorship clusters) and knowledge (i.e., many small cocitation clusters). Other
authors previously pointed out that the literature is fragmented, but without providing evi-
dence (e.g., Campanario, 1998a; Largent & Snodgrass, 2016; Weller, 2001). I therefore suggest
that fragmentation is the fourth characteristic of the literature. While Grimaldo et al. (2018)
attributed the fragmentation to limited access to peer review data and to the lack of funding
of peer review research, my characterization of the literature suggests two additional factors
that could have facilitated the fragmentation. On the one hand, many studies are interested in
examining and fine-tuning meritocratic properties of local peer review processes only (i.e., of a
particular journal or funding instrument, within a particular discipline or research community;
see also note 6). On the other hand, theoretical engagement is low, which hinders the creation
of a common vocabulary and a shared knowledge base.

3. WHY IS THEORY USEFUL?

Based on the main characteristics of the literature described above, I will first argue why theory
can be useful in research on peer review. I will then describe further, less prominent charac-
teristics of the literature and provide more reasons for the usefulness of theory. We have seen
that the literature puts a strong emphasis on intervening in practice and improving peer review
with respect to meritocratic properties. This presupposes that one knows or investigates how
peer review works and how the meritocratic properties can be fine-tuned. However, we have

6 The local focus of most studies might also reflect the self-governance and autonomy of scholarly commu-
nities and disciplines; that is, scholars examine and fine-tune meritocratic properties of peer review in their
own community to self-control and legitimize their evaluation practices. Declining legitimacy seems indeed
to have been a motivation for the study by Kerzendorf et al. (2020, p. 1), as they pointed out that the issues
with the existing procedure “contribute to increasing levels of frustration in the community and to the loss of
credibility in the whole selection process.” It will be interesting to see whether local peer review studies will
still be done in the future or whether they will be replaced by metascience studies (see note 7).
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noted that the literature focuses on examining meritocratic phenomena—and is less con-
cerned with the how (i.e., explaining, predicting, or controlling these phenomena). We should
thus place greater emphasis on the how and theorize the mechanisms that generate the phe-
nomena. This would benefit the applied goal of peer review research and facilitate interven-
tions in practice. In addition to the applied nature of peer review research and its focus on
phenomena, we have seen that the literature is fragmented. I think that a more theoretical
approach can reduce the fragmentation of knowledge and researchers. Specifically, extant
and new results from local studies could be integrated in theories, and in this way, it could
be assessed to which extent the results generalize beyond the local context. Theories could
also diminish the fragmentation of future research, as theories could be used to evaluate which
research questions and studies are worthy of pursuit. Moreover, theories could provide a com-
mon vocabulary and a shared knowledge base and thus facilitate communication among
researchers and foster their collaboration. In this way, theory-building could help to establish
Peer Review Studies as a new and interdisciplinary research field, which, according to
Squazzoni, Brezis, and Marušić (2017) and Tennant and Ross-Hellauer (2020), is desirable.

I have suggested above that most of the literature focuses on local peer review processes
(e.g., of a particular journal or funding instrument, within a particular discipline) and studies
are often conducted by insiders. Since the last decade, however, we have been able to observe
a shift towards more global, transdisciplinary research that is conducted by outsiders (i.e.,
researchers examine peer review processes outside their own field). For example, the COST
Action New Frontiers of Peer Review (PEERE) was launched “to improve efficiency, transpar-
ency, and accountability of peer review through a trans-disciplinary, cross-sectoral collabora-
tion” (COST, 2013, p. 2), the name of the International Congress on Peer Review and Biomedical
Publication was changed “to replace ‘biomedical’ with ‘scientific’ in an effort to broaden
the scope and engage researchers, editors, and others in all sciences” (Rennie & Flanagin,
2018, p. 350), and the Research on Research Institute was founded in 2019 because research
on how research is funded, practiced, and evaluated “is often poorly joined-up” (RoRI, 2021).
The shift away from local peer review processes is also reflected in recent large-scale studies
that analyzed facets of peer review across disciplines (e.g., Horbach et al., 2020; Squazzoni
et al., 2021; van den Besselaar, Sandström, & Schiffbaenker, 2018)7. I think that this new brand
of peer review research requires a more theoretical approach to build frameworks that can
compare and contrast facets of peer review across contexts (disciplines, purposes, regions, etc.).
In a cross-disciplinary analysis of review reports from 740 journals, Garcia-Costa, Squazzoni et al.
(2022, p. 1) arrived at a similar conclusion: “[…] increasing the standards of peer review at
journals requires effort to assess interventions and measure practices with context-specific
and multidimensional frameworks.” A more theoretical approach would thus advance our
understanding of the contexts and conditions in which improvements and innovations of peer
review are successful.

I have thus far focused on what could be called the meritocratic paradigm of peer review
research, but there is, of course, research on peer review beyond this paradigm. For example,
Lamont (2009), Reinhart (2012), and Derrick (2018) examined, simply put, how peer review as
a process resolves disagreement and produces evaluation outcomes perceived as legitimate.

7 Possible reasons for this shift include peer review data that are increasingly available in digital form and in
large quantities as well as the emergence of the metascience movement that “produces quantitative studies
meant to describe and evaluate science on a macro scale” to “motivate reforms in scientific practice” across
disciplines (all quotes from Peterson & Panofsky, 2020, p. 3). In fact, the RoRI mentioned above as an exam-
ple of the shift was one of the organizers of the Metascience 2021 Conference (https://metascience2021.org
/about/).
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Van den Brink and Benschop (2012) analyzed how the notion of academic excellence is gen-
dered in the evaluation of professorial candidates. Paltridge (2017) studied reviewers’ reports
through different linguistic lenses. Hamann and Beljean (2021) compared gatekeeping pro-
cesses in academia and the stand-up comedy industry. And several scholars investigated the
history of peer review (e.g., Baldwin, 2015; Biagioli, 2002; Burnham, 1990; Hooper, 2019;
Moxham & Fyfe, 2018; Newman, 2019; Zuckerman & Merton, 1971). But research on peer
review beyond the meritocratic paradigm is difficult to characterize because there is consid-
erably less such research and it is also fragmented. In a laudable attempt to describe the
approaches that scholars have used to analyze academic evaluation, including but not
restricted to peer review, Hamann and Beljean (2017) identified five perspectives (functional-
ist, power-analytical, performative, social-constructivist, pragmatist). These perspectives, how-
ever, were not described in detail, and the authors themselves assessed them as tentative and
far from being distinct or mutually exclusive. I am therefore not able to point out how exactly
theorizing might be useful for research beyond the meritocratic paradigm other than what I have
already mentioned: Theories could help to reduce the fragmentation of research. But perhaps
arguing why theory is useful for research beyond the meritocratic paradigm is not an urgent mat-
ter, as some of this research seems to have a theoretical focus already. For example, Chubin and
Hackett (1990) argued that a comprehensive model of peer review and its broader context is
essential. Other authors also emphasized that the broader context of peer review—and the rela-
tionship between the context and peer review—needs to be considered and theorized (Mitroff &
Chubin, 1979; Neidhardt, 2016; Reinhart, 2012; Reinhart & Schendzielorz, 2021). Here,
broader context refers to systems in which peer review is embedded, such as organizations, gov-
ernment, science, society, economy, or culture. While I have called research within the merit-
ocratic paradigm undertheorized because there are many studies on phenomena but few that
explain, predict, or control these phenomena, I considermany aspects of peer review (e.g., those
related to the broader context) to be undertheorized simply because there is little research
beyond the meritocratic paradigm that could have addressed these aspects.

While I keep emphasizing that research on peer review is undertheorized, one may object
that theorizing is not necessary because theories already exist—at least implicitly or tacitly.
This objection is consistent with Mitroff and Chubin (1979, p. 219), who pointed out in the
early days of peer review research that data and methods are inseparable from theory: “[…]
data can neither be collected in the first place, nor analyzed in the second, apart from some
prior theoretical point of view. That is, one does not collect data without having presupposed
some hypothesis, theory, or model, no matter how implicit, unconscious, or informal it may
be.” From my perspective, tacit theories do not render theorizing obsolete but change its focus:
Theorizing would thus become the process of making tacit assumptions and models explicit.
In this way, other researchers previously unaware of tacit theories would be enabled to
appraise them and build on them.

I have based my arguments for more theoretical engagement on the main characteristics of
the peer review literature because I consider a holistic, inclusive, and integrative perspective
essential to reduce the fragmentation of peer review research. My arguments are thus rather
general. However, we can make more palpable arguments for theorizing if we focus on more
concrete issues in peer review research. Although this is beyond the scope of the paper, I will
provide one such argument. Take, for example, the complexity of peer review, which was
linked to theory by Mitroff and Chubin already more than 40 years ago (Mitroff & Chubin,
1979, p. 224: “something so complex as peer review requires simultaneous and explicit exam-
ination from a number of diverse and competing theoretical perspectives”). Using recent
research, we can illustrate why theorizing and theory are indispensable for addressing the
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complexity of peer review. Recio-Saucedo et al. (2022) conducted a realist synthesis of 50
interventions in grant peer review and concluded that “changes that worked for a funder
created new or exacerbated existing issues for other stakeholders [e.g., higher education insti-
tutions, applicants]” (p. 24). Kaltenbrunner et al. (2022) provided an analytical overview of
innovations in journal peer review and found that “peer review innovations partly pull in
mutually opposed directions” (p. 1). Hence, if we do not start to theorize the respective
phenomena and how they are interrelated, interventions in peer review practice will remain
random and futile.

4. SOME THEORETICAL EFFORTS ON PEER REVIEW

Several authors have noted that there is a theory gap (see Section 1), and I have also under-
lined that peer review is undertheorized. But so far, nobody has pointed out that theoretical
contributions do exist. One could thus conclude that the literature is completely devoid of
theoretical efforts, which is, of course, not the case. The purpose of this section is therefore to
show that there are contributions that could be considered theoretical, but the purpose is not to
provide an exhaustive overview8. This means that the studies included in this section are not
the result of a systematic search and appraisal but represent an eclectic collection that focuses
on recent studies9, includes research from a broad range of disciplines, and overrepresents
research beyond the meritocratic paradigm. Moreover, some of the publications I have already
cited in this paper could be considered theoretical as well, but for the sake of diversity, I have
included other studies here. I will subsume the studies under six questions: Why and how has
peer review evolved? What are researchers’ expectations and perceptions of peer review?
How can single peer review phenomena be explained? What is the evidence for peer review
phenomena and for the relationship between components of peer review and phenomena?
Why and how does peer review work? How is peer review related to its contexts? I will outline
why I consider the studies subsumed under each question to be theoretical, but I will not
describe the theoretical characteristics of each study in detail. Note that I consider the studies
summarized below to be in line with my understanding of theory or theorizing.

4.1. Why and How Has Peer Review Evolved?

None of the three studies included here has an overt theoretical ambition or presents a theory,
but I read them as attempts to explain why and how journal peer review has evolved. In addi-
tion, the first study contains a prediction about the future evolution of peer review. Pontille and
Torny (2015) studied the diversification of judging instances in journal peer review since the
17th century (editor-in-chief, editorial committee, external referee) and explained the evolu-
tion and diversity of peer review processes as the result of the growing number of publications
and the two often conflicting needs for fast dissemination and validation of knowledge. They
argued that today’s configuration of dissemination and validation has enabled readers to
become a new key judging instance, which has the potential to transform the whole review
process. Baldwin (2018) showed that it was only in the late 20th century that peer review
came to be seen as a process central to scientific practice and that this perception can be
traced to hearings in the United States in 1975 in which various stakeholders sought to nav-
igate a growing tension between desires for scientific autonomy and public accountability in

8 For example, I have included just one study from philosophy of science (Arvan, Bright, & Heesen, 2022) and
left out others (e.g., Avin, 2019; Heesen, 2018; Lee, 2012).

9 The first theoretical contribution to research on peer review was perhaps made in the late 1960s. Stinchcombe
and Ofshe (1969) proposed a formal model of the editorial review process and predicted that nearly half of
the good papers submitted to a journal will be rejected.
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controversies over government science funding. Merriman (2021) analyzed when major ele-
ments of peer review emerged in journals of the American Sociological Association and
argued that the ongoing evolution of peer review in these journals has not been driven by
epistemic considerations but rather by “efforts to steward the scarce attention of editors
while preserving an open submission policy that favors the authors’ interests” (Merriman,
2021, p. 341).

4.2. What Are Researchers’ Expectations and Perceptions of Peer Review?

While the following four studies do not frame themselves as theoretical, they uncover and con-
ceptualize the researchers’ intuitive understanding and expectation of peer review, which I
consider a theoretical contribution for two reasons. First, concepts are part of my definition
of theory and, second, I see these conceptualizations as a first step in designing practical inter-
ventions, for example, to reduce reviewer burden or to motivate researchers to review. Tercier
and Callaham (2007) interviewed 72 referees from medicine on their beliefs about the review
process to generate a normative model of journal peer review. The model comprises four
domains (manuscript, review, reviewer, review process), each specified by desirable attributes.
Glonti, Cauchi et al. (2019) conducted a scoping review on the roles and tasks of referees in
journal peer review in biomedicine. They compiled a list of 76 role-related statements and
organized them into 13 themes, based on which they defined the requirements for an ideal
peer reviewer. Severin and Chataway (2021) organized focus groups and found that scholars,
referees, editors, and publishers believed overburdening to be caused by an increase in man-
uscript submissions, insufficient editorial triage, lack of reviewing instructions, difficulties in
recruiting reviewers, inefficient manuscript handling, and a lack of institutionalization of peer
review. In a scoping review, Mahmić-Kaknjo, Utrobičić, and Marušić (2021) identified 25 rea-
sons and motivations for serving as a journal referee and organized the motivations into four
categories using two dimensions (internal vs. external; incentives vs. disincentives).

4.3. How Can Single Peer Review Phenomena Be Explained?

The studies included here do have either a clear causal and explanatory focus or model
aspects of peer review. Horbach and Halffman (2019) used a taxonomy of peer review proce-
dures to assess the effectiveness of review models at 361 journals to detect erroneous or fraud-
ulent research and found that author blinding, involving the wider community, using digital
tools, constraining interaction between authors and reviewers, and conducting prepublication
reviews are significantly more effective in preventing retractions than other elements of peer
review. In a scoping review, Feliciani, Luo et al. (2019) identified 46 studies that represented
elements of peer review in computational models (e.g., agent-based models, latent Markov
models). Computational models are therefore likely the most common approach so far to the-
orize peer review. Instead of summarizing the phenomena and mechanisms that computa-
tional models focus on here, I refer the reader to the overviews by Feliciani et al. (2019)
and Shah (2022). Arvan et al. (2022) introduced three assumptions that prepublication review
is based upon (competency, intersubjectivity, atomism) and argued, based on these assump-
tions and modified Condorcet jury theorems, that a crowd-sourced model of postpublication
review is likely to do better at sorting papers by quality than journal-solicited prepublication
review. Roumbanis (2022) theorized how panels struggle to reach a consensus decision when
there is strong disagreement among panelists. He calls the results of such struggles agonistic
chance, that is, unforeseen consequences of social interactions in peer review. To explain
agonistic chance, Roumbanis proposed and empirically tested a framework consisting of
five concepts (evaluative crossroads, aporetic position, radical compromise, collective risk-
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taking, fateful events). Gross and Bergstrom (2021) proposed a verbal theory and a corre-
sponding formal model to understand how peer review shapes the questions researchers
choose to study. The theory predicts that ex-post evaluation encourages high-risk research
while ex-ante evaluation discourages it because “investigators can leverage the differences
between their private beliefs and those of the community when peer reviewers evaluate a
completed experiment, but they have no opportunity to leverage these differences when peers
evaluate a proposed experiment” (Gross & Bergstrom, 2021, p. 6)10. Franzoni et al. (2022)
devised a framework to analyze why funding agencies may eschew risky research. The frame-
work includes factors within the research system that might contribute to risk aversion
(accountability, short-term thinking, no tolerance for failure, bibliometric indicators, soft-
money positions) and nine hypotheses on the behavior of principal investigators (refraining
from submitting risky proposals, loss aversion), panelists (insurance agent view, bibliometric
screening, risk-biased panelists), and funding agencies (no portfolio approach, interdisciplin-
ary bias, review protocols concealing uncertainty, stress on agreement). The aim of the
GRANteD project is to clarify the concept of gender bias in grant funding, to provide empirical
evidence on the prevalence of the phenomenon, and to determine causes and effects of gender
bias (https://www.granted-project.eu). The project uses a heuristic model that focuses on the
level of grant panels and includes mechanisms and processes related to the application, the
selection of grants, and the effect of grants on careers (for details, see van den Besselaar,
Mom et al., 2020). The RoRI CRITERIA project studies how review criteria influence gender
inequalities in research funding (https://researchonresearch.org/projects) and models the
causal relationships between features of the applicants (publication record, distinguished
positions, institutional affiliation, academic rank and age, research field, gender), the funding
agencies (eligibility criteria, review criteria, funding decision), and the quality of the proposals
(Traag, 2021).

4.4. What Is the Evidence for Peer Review Phenomena and for the Relationship Between Components

of Peer Review and Phenomena?

Guthrie et al. (2018a, 2018b) summarized and assessed the evidence from 105 publications
on meritocratic properties of grant peer review (reliability, fairness, accountability, timeliness,
etc.), and they categorized and organized the meritocratic properties on three levels of abstrac-
tion. While the review by Guthrie and colleagues is not theoretical in the sense that it focuses
on explaining, predicting, or controlling, it assesses the robustness and stability of phenomena,
which I understand to be a necessary component of a theory. As noted above, the evidence
base for phenomena within the meritocratic paradigm is not always clear or strong, and it is
therefore important to collect, categorize, and assess evidence on phenomena. Shepherd,
Frampton et al. (2018) conducted an evidence synthesis of eight studies that evaluated the
effects of innovations in grant peer review on various measures of effectiveness and efficiency.
Although the authors have not used or created a theoretical framework for their synthesis, the
study can be seen as a step towards a systematic integration of empirical findings on the
(causal) relationship between types and components of peer review and meritocratic proper-
ties (fairness, reliability, efficiency, etc.) and might therefore be considered theoretical.

10 Evidence from grant peer review (e.g., Ayoubi, Pezzoni, & Visentin, 2021; Boudreau, Guinan et al., 2016)
and journal peer review (Teplitskiy, Peng et al., 2021) seem to support the theory. The theory of Gross and
Bergstrom (2021) was published on arXiv and submitted to PNAS before Teplitskiy et al. (2021) published
their study on SSRN. The theory thus predicted a pattern that had not been observed.
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4.5. Why and How Does Peer Review Work?

The following three studies have a clear theoretical ambition or framing and attempt to explain
why and how peer review works. Mitroff and Chubin (1979) suggested that there are at least
three models that could explain how referees evaluate and recommend funding applications:
the accumulative advantage model, the political model, and the merit model (for details, see
Mitroff & Chubin, 1979, pp. 219–225). Hirschauer (2019) theorized journal peer review as a
content conflict (Sachkonflikt) that is guided by 12 tactics to intensify communication about a
manuscript and to prevent the content conflict from escalating into a relationship conflict
(Beziehungskonflikt) or a power conflict (Machtkonflikt). Hirschauer organized the tactics
into four strategies: intensification of attention, objectivity, disagreement, and authorship.
According to Hirschauer, strategies and tactics facilitate the improvement of a manuscript
and configure peer review as a site where the opinions and positions of professionals on a
manuscript are explicated (he calls this the performative publicity of peer review). Reinhart
and Schendzielorz (2021) published what they call preliminaries to theories of peer review.
They argued that peer review fulfills three interrelated roles: It is a mechanism to assess quality
(process), to decide on scarce resources (outcome), and to self-govern science (context). Their
considerations focus on process and context because most peer review studies address out-
comes; that is, the validity, reliability, and fairness of decisions. Specifically, Reinhart and
Schendzielorz proposed eight activities to describe peer review processes (postulation, con-
sultation, decision, administration, discussion, presentation, observation, moderation),
explained how peer review ensures the quality and legitimacy of judgments, and discussed
peer review as a mode of (self-) governance of science.

4.6. How Is Peer Review Related to Its Contexts?

I am only aware of two studies that address the relationship between peer review and its
broader context: the work by Reinhart and Schendzielorz (2021) discussed above and, tangen-
tially, the framework of Langfeldt, Nedeva et al. (2020). Specifically, Langfeldt and colleagues
proposed a framework to study context-specific understandings of research quality that con-
sists of three dimensions: types and attributes of research quality notions, and organizational
sites where notions are constituted, contested, and institutionalized. While the framework
does not focus on peer review, it contextualizes peer review and provides a lens to analyze
how notions of research quality used in peer review relate to quality notions in neighboring
domains.

5. THEORIZE!

I conclude that despite more than 50 years of research on peer review and some theoretical
efforts, peer review and its contexts remain seriously undertheorized. I therefore encourage
peer review researchers to be more theoretically engaged. Based on my understanding of the-
ory and theorizing, this would mean to work towards a set or sets of linked propositions that
explain, predict, or control one or several peer review phenomena. However, because
scholars from virtually all disciplines study peer review processes and their theoretical stand-
points likely differ from mine, it seems sensible to me to be open, tolerant, and inclusive in
terms of what theorizing means and how it is performed as well as in terms of what counts as
theory and theoretical contribution. I therefore invite other researchers to add their theoretical
standpoint—and to use their standpoint to theorize peer review. My call to theorize, however,
is not a theory imperative. Not every contribution, not every paper, has to be theoretical,
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linked to theory, or guided by theory—but overall, more theoretical engagement is certainly
desirable and worthwhile to expand our knowledge on peer review.

From my perspective, theoretical work on peer review could involve at least six broad
activities. The first activity, defining academic peer review, could involve reviewing, concep-
tualizing, and comparing what we mean by peer review in different scholarly contexts and in
academia in general. The second activity, identifying phenomena, could entail discovering
phenomena as well as describing, defining, and conceptualizing them clearly and precisely.
It could also entail collecting evidence on phenomena, although this is rather an empirical
than a theoretical activity. However, as the evidence base for peer review phenomena is
not always clear or strong, it is important to establish the robustness and stability of phenomena.
The third activity, theory building and modification, could involve generating, developing, and
connecting concepts from scratch to explain phenomena. It could also involve applying and
adapting theories from other domains to peer review, modifying and refining existing peer
review theories, or making tacit assumptions and models explicit. Ideally, we value a definition,
a hypothesis, or a minitheory about an aspect of peer review as much as a comprehensive
taxonomy, a complex model, or a theory with a broad scope. And we should welcome verbal
as well as formal theories. Naturally, all theories need to be empirically tested. As there are no
clearly articulated research programs on peer review, a fourth activity could be to define the
main (theoretical) research questions that we want to address either within or beyond the
meritocratic paradigm11. Another activity could be to systematically review and synthesize
all theoretical efforts on peer review, as the literature is fragmented and nobody has summarized
the literature with respect to theoretical contributions yet. Finally, we could reflect on how we
theorize and what we count as theory and theoretical contribution to further our theoretical
capabilities.

This invitation to be more theoretically engaged complements recent roadmaps and calls
that have emphasized that we need to have better access to peer review data, improve
research design and statistical analysis in peer review studies, experiment with innovative
approaches to peer review, and provide more funding for peer review research (Azoulay & Li,
2020; Bendiscioli, 2019; Bendiscioli et al., 2021; Ioannidis et al., 2019; Lauer & Nakamura,
2015; Lee&Moher, 2017; Rennie, 2016; Severin & Egger, 2021; Squazzoni et al., 2020; Tennant
et al., 2017; Tennant & Ross-Hellauer, 2020). It would be reasonable to follow these proposals
if we want to advance our understanding of how peer review works, how it is related to its
contexts, and how we can develop it further.
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