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RISK IN SCIENTIFIC QUALITY CONTROL

ABSTRACT: This article theorizes risk as a key factor underpinning evaluative cultures in
science and knowledge work. It is posited that talent and reward structures in science have
opposing distributions. Talent discrepancies decrease moving up the quality gradient, while
rewards exponentially increase at the top of the talent distribution. This contributes to a scientific
incentive structure that makes avoiding errors of commission easier than avoiding errors of
omission. Consequently, most scientific gatekeepers tend to enact risk-averse decision-making.
Potential downside risks of science are discussed. Four ideal types of potential innovation
outcomes are proffered: The Polarizer, The Specialist, The Lowest Common Denominator and
The Overlooked Genius. With these varied innovation outcomes, scholars and gatekeepers are
faced with the question of whether increased variance in evaluation of riskier contributions
justifies lesser, equal or greater mean quality on the whole. Examples of upside and downside
risk are drawn from the social sciences.

KEYWORDS: Peer review, risk, sociology of science, decision-making, academic publishing

3

RISK IN SCIENTIFIC QUALITY CONTROL

INTRODUCTION

At the competitive cutting-edge of science, where new knowledge is created and
disseminated, uncertainty regarding the quality of new innovations is inherent, particularly prior
to publication and diffusion. This is a challenge that pervades all scientific disciplines and types
of knowledge work. Cole (1983) found similar degrees of dissensus amongst National Science
Foundation peer reviewers adjudicating elite grants across natural and social science disciplines.
Gatekeepers and scientists do not want to reject or desecrate future seminal articles, but also
want to avoid wasting journal space on mediocre contributions, or even worse, publishing badly
flawed science. Ergo, risk is a central part of academic gatekeeping and decision-making. This
article examines the incentives, tradeoffs and values underpinning different risks in vetting and
publishing science, and in knowledge work in general.

TALENT AND REWARD STRUCTURES IN SCIENCE

Attention space from others in social fields is limited, so with academics (Lotka, 1926;
Collins, 1998) and rock stars (Rosen, 1982) alike, a select few ‘superstars’ receive a
disproportionate amount of attention and resources, based on this hierarchical deference
structure. In science, the utility of scientific contributions increases as more scholars become
familiar with them. These social incentives can beget a system where perceived quality is
influenced to some extent by the opinions of others, which often results in sub-optimal
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innovations gaining precedence (Salganik et al., 2006). Academia is characterized by a
“superstar” market (Rosen, 1981), with scale-free networks. Citations and network ties follow an
exponential power law (e.g., Barabási and Albert, 1999), where a small number of scholars and
articles receive a disproportionate amount of attention (Lotka, 1926). Since there are benefits to
informational co-ordination and shared symbols in science, this also helps produce the
‘superstar’ model of knowledge production. Even within leading academic journals, a few
highly-cited articles account for the majority of citations, while other less-cited articles “free
ride” on inflated impact factors skewed by a few articles (Baum; 2011, 2013). Frank and Cook
(1995) identified social structures where a few highly ranked entities enjoy disproportionate
rewards as “winner-take-all markets.” The tendency of academic knowledge to coalesce around
superstars and highly-cited landmark articles is indicative of such a market. As Figure 1 shows,
this citation structure is remarkably consistent – with slight differences – across a variety of
social science journals. Most articles are never or seldom cited, while above the ninetieth
percentile, there is exponential growth in citations.

-- Insert Figure 1 about here –

Academia – particularly in the social sciences – works as a winner-take-all market1 in
two main ways. First, getting entry into high-status journals is extremely competitive, as social
science journals tend to have very low acceptance rates; often under ten percent (Hargens, 1988).
Promotion, tenure and hiring are usually strongly linked to publication in a relatively small
proportion of leading journals. Consequently, disproportionate attention and prestige are
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Perhaps a better descriptor of such reward structures would be “winners-take-most”, as few markets in science are
literally winner-take-all.
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associated with a few journals at the top of the professional hierarchy. In sociology (Burris,
2004) and economics (Colander, 1990), a small number of doctoral programs control hiring
markets and enact closure in the labor market over outsiders. Secondly, diffusion processes are
filtered through the scale-free networks of academia, meaning a relatively few articles and
scholars serve as highly-cited ‘hubs’ of the network, which other ‘spokes’ preferentially attach
to. In academic fields with less paradigmatic consensus, in an effort to cope with uncertainty,
scholars are more likely to cite other highly-cited articles (Lynn, 2012), reflecting another way
that status signals are influential in scientific production and consumption.
In general, the talent distribution in science makes minimizing poor articles easier than
maximizing the chances of publishing outstanding work. John Maynard Keynes edited The
Economic Journal for thirty-two years, and remarked, “I feel much clearer about the demerit of
the articles I reject than I do about the merit of most of those which are included” (Shepherd,
1994: 26). Einstein was famously quoted, “the difference between genius and stupidity is that
genius has limits.” While most fields and subfields in the social sciences are characterized by
low paradigmatic consensus and low inter-rater reliability among reviewers (Whitley, 1984;
Hargens, 1988; Pfeffer, 1993), this low level of consensus is inflated from agreement about the
demerit of low-quality contributions. Cicchetti (1991) found that inter-rater reliability in social
science journals was much higher for rejected articles than it was for those that were granted a
revision attempt. Lindsey (1988) argued that at the upper percentiles of quality in social science,
peer review is “little better than a dice roll.” Put differently, quality signals at high levels are
dampened, as evaluators are less able to strongly identify truly exceptional contributions a priori.
As another example of how quality is difficult to discern amongst competitive manuscripts,
Smith (2006: 178) was jokingly challenged to release an issue of the British Medical Journal
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comprised entirely of rejected manuscripts. His response: “How do you know I haven’t already
done it?” Editors and scholars alike are left with the difficult task of predicting which ripples in
the ocean will eventually become tsunamis.

PROPOSITION 1: Talent in science is distributed in a diminishing exponential curve. Marginal
returns decline as one moves up the talent gradient.

The reward structure of academia is usually shaped differently than the talent structure. Due to
the scale-free networks and exponential payoffs in the academic reward structure, academia
functions as a winner-take-all market. Prestige is disproportionately loaded onto elite journals
and programs, plus Matthew Effects (Merton, 1968) emerge where high-status scientists can
further consolidate rewards merely based on their own status. Relatedly, there are also “halo
effects”, where people tend to defer and ascribe competence to those associated with high-status
scholars and institutions (Peters and Ceci, 1982; Leahey, 2004).

PROPOSITION 2: Rewards in science are distributed in a rising exponential curve. Marginal
returns accelerate as one moves up the talent hierarchy.

Thus, combining Propositions 1 and 2, academia is a winner-take-all reward structure with an
opposite diminishing talent distribution. As a result, important professional and intellectual
decisions tend to occur on the right tail with the highest stakes and the most noise. On the right
tail, rewards spike upward as one enters the highest percentiles, but talent differentials become
more minuscule. In other words, on the left-tail of the talent distribution, where reward
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differentials are highest, talent differentials are smallest; where reward differentials are low, on
the right-tail, talent differentials are largest. This is a risk-averse strategy that is effective for
filtering out bad science, but much less effective in distinguishing the best contributions. With a
high-rejection journal in a field where talent is not strongly demarcated in upper echelons of
ability, this leads to implicit value judgments that the benefits of avoiding errors of commission
outweigh the benefits of avoiding errors of omission.2

-- Insert Figure 2 about here --

Figure 2 provides a simple graphic illustration of the hypothesized relationship between talent
and rewards in science. With mild exponential functions, reward outpaces ability starting roughly
at above the sixty-third percentile, while ability exceeds reward below that threshold. Shifting
the curves with either steeper or flatter reward or talent structures will change the payoffs and
equilibria. For example, since journals decrease their acceptance rates as they increase in
prestige, this creates a more drastic winner-take-all market and a shifted reward curve. Winnertake-all markets disproportionately reward the right tail of performers, yet often are based on
tests calibrated to distinguish near the mean. This creates challenges, for example with elite
colleges relying on fine gradations of SAT scores at extreme values – with relatively high
standard errors – to make admission decisions.3 As winner-take-all markets become more
extreme, the intersection of the talent and reward curves occurs at higher percentiles, and greater
2

This lies in contrast to other cultural/knowledge fields, such as pharmaceuticals, music, hedge funds, and angel
investing, where failure is the modal outcome, yet the exponential payoffs for a single successful innovation justify
repeated previous failures.
3
In contrast, the Putnam Mathematics Competition for undergraduates - an extremely difficult test which usually
has a median score of one out of a possible 120 points - is an example of a way to focus evaluation in fine gradations
at the extreme right tail of a talent distribution, although it does not meaningfully distinguish amongst most other
test-takers.
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surpluses of reward relative to talent accrue to the fortunate few above that threshold. To reduce
this asymmetry between talent and reward, either the reward structure has to be flattened, or
tasks have to be devised to distinguish talent in finer gradations. For example, economics
programs are known for using difficult and arcane mathematics courses to distinguish talent
levels between students (Colander, 1990; Athey, 2014), albeit along a tangential or marginally
relevant dimension. This may be a rational strategy in part because high-ability students benefit
from – and presumably are attracted to – difficult courses with low standard errors in evaluation
(March, 1994: 44).

TRADEOFFS BETWEEN UPSIDE AND DOWNSIDE RISK

The combination of opposing exponential functions of talent and reward means that small
– and perhaps arbitrary – differences in talent distinguishes scholars from one another.
Mauboussin (2012) argued that a paradox of skill exists in competitive environments with highly
skilled people, where luck plays a substantial role in determining outcomes, because there are
relatively scant skill differentials at upper bounds for people to distinguish themselves with.
Based on analysis of granting outcomes at the National Science Foundation, Cole et al. (1981)
argued that roughly one-half of the granting process in this case was a matter of luck. In her own
study on National Institutes of Health medical grants, Li (2013) found that in regards to citations
eventually received, there were no substantial differences between funded and unfunded
proposals, despite halo and Matthew effects associated with holding a prestigious grant.
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Accordingly, flattening the reward structure of science (through for example, more
egalitarian distribution of grants, lower journal rejection rates) should result in an increase in
errors of commission, but at a slower rate than a concomitant decline in errors of omission. At
first blush, this seems to be a desirable tradeoff. However, it is not entirely certain that errors of
commission and errors of omission should be treated equally. Watts (2014: 17) remarked that
most academic journal editors reported being more troubled by publishing unworthy articles as
opposed to rejecting good ones. McAfee (2014) argued that rarely – with a few exceptions – will
an editor express regret about a rejection. While confirmation bias may explain part of the
tendency of editors to feel positively about their previous decisions, the incentive structure of the
social sciences also may contribute to the tendency to be cavalier about rejections. Zuckerman
and Merton (1971) observed that in the social sciences there was a much greater emphasis on
avoiding Type I errors (publishing an unworthy article) vis-à-vis Type II errors (rejecting a
worthy article). In contrast, the natural sciences were more concerned about avoiding Type II
errors. When acceptance rates in leading journals in the social sciences remain below ten percent,
it appears that rejecting worthy articles occasionally (or more than occasionally) is a culturally
accepted outcome, in exchange for increased vigilance against potentially mediocre or poor
articles. Granted, this tradeoff is not necessarily linear, but risk-averse thinking entails trading a
chance at a large gain in exchange for a reduced chance of loss. Even if such decision making
sacrifices value, risk-aversion may be rational if value judgments are made that mistakes are
potentially disproportionately damaging relative to the benefits of successes.
Editors and journals must make decisions regarding potential tradeoffs between the risks
of committing Type I (accepting an unworthy article) and Type II (rejecting a worthy article)
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errors respectively.4 This raises the question of whether a quality submission with a high degree
of variance in evaluation is preferable to a similar submission – perhaps of slightly lower mean
quality – with less potential to be polarizing. In a study of peer review in a large national
granting agency, Langfeldt (2001: 834) showed that different systems of aggregating scores of
individual reviewers can yield divergent funding outcomes. Some systems favor manuscripts
with high consensus (in particular, without a strong negative appraisal), while others are more
inclined to promote a polarizing article with one or two strong advocates. Tradeoffs vary
between disciplines, with editors in the physical sciences and journals with lower rejection rates
being more willing to risk publishing questionable articles in search of ‘exceptional’
contributions (Zuckerman and Merton, 1971; Cole, 1991). Further, editors of generalist journals
tend to focus on avoiding Type I errors, while specialist editors tend to emphasize avoiding Type
II errors (Cicchetti, 1991). Costs of publishing a controversial article can be significant, in terms
of shepherding such work through often polarized reviewers, opportunity costs of not publishing
a more worthy article and potential legitimacy losses for the editor and journal as a whole. With
survivor biases, costs of rejecting an excellent article are less tangible, especially if those articles
end up at seldom-read journals or are never published at all. Gans and Shepherd (1994)
chronicled reports of rejected classic economics articles, serving as strong and rare negative
feedback against errors of omission in academia. Taking risks with controversial articles can be
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In Fall 2013, a new academic journal, Sociological Science debuted, featuring a stripped-down peer review system
emphasizing efficiency and authorial autonomy, while de-emphasizing the gestational function of peer review. This
new system is underpinned by an unconventional philosophy towards publishing risks. The editorial board (2013)
states, “Sociological Science prefers errors of commission (accepting papers that should have been rejected) over
errors of omission (rejecting papers that should have been accepted).”As an online journal without costs of printing
and distributing hard copies of articles, the luxury of committing errors of commission may in part be enabled by
operating solely online. The costs and benefits of this new model remain open questions that will begin to be
answered as the journal starts publishing articles. What will happen to the journal after the inevitable publication of
the first controversial or widely panned article, especially because this is a cost they are theoretically willing to
incur, based on their cost/benefit analysis? If errors of commission occur in traditional peer review settings, are
journals often inured from a reputation hit either due to prestige (if high-status) or anonymity (if low status)?
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difficult for leading journals, who are under close scrutiny and face criticism for a mistake.
During his term as editor of Science, Kennedy (2002: 1793) published an editorial explaining his
decision to publish a controversial article. Defending his decision, he wrote:
“[W]e are prepared for occasional disappointment when our internal judgments and our processes of external review
turn out to be wrong, and a provocative result is not fully confirmed. What we ARE very sure of is that publication
is the right option, even – and perhaps especially – when there is some controversy.”

Correctly identifying the costs and benefits of publishing risky articles – particularly when there
is a substantial cache of high-quality less controversial manuscripts – is difficult. Even if such
assessments can be made accurately, the normative question of to what degree journals, editors
and scientists should incur such risks remains an open question.

RISK AND INNOVATION

Academic journals experience a tension between countervailing forces of innovation and
orthodoxy. The general model of science is that leading journals innovate and disseminate
cutting edge research, which is then applied, replicated and refined by scholars, institutions and
journals downstream in the professional hierarchy (Kuhn, 1962; Stinchcombe, 1994). Hackett
(2005: 815) posits that scholars assume riskiness in their research through choosing projects of
varying importance and viability. Innovation is a vaunted goal in most organizations; particularly
in science, where priority – being the first to claim an innovation or research finding – is how
scholars receive credit and status (Merton, 1968; Latour and Woolgar, 1979). However,
organizations often publicly pay lip service to innovation, but then for bureaucratic and/or
cultural reasons, act in ways that squelch innovation and creativity (Flynn and Chatman, 2001).
In turn, scientific innovation often emerges via atheoretical work with links outside of academia,
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where inquiry is not necessarily bound by prevailing scientific cultures and orthodoxies (Evans,
2010).
Gans and Shepherd (1994) reported numerous cases of famous economists and articles
receiving rejections from leading journals. The rejection of Akerlof’s (1970) “The Market for
Lemons” is among the most famous of those rejections. Harvey (2014: 76-77) confessed that as
editor of the Journal of Finance – a prestigious journal that had been notoriously dismissive of
Akerlof’s work in peer review – the potential of making a similar mistake in the future
influenced his own editorial decision-making. While rejecting a seminal article is obviously a
regrettable outcome, McAfee (2014: 57) argued that a journal that does not reject innovative
articles like “The Market for Lemons” will publish articles with lower mean quality on the
whole. This raises the important issue of what the implied quality structure of articles is,
particularly relative to the innovativeness or unconventionality of the contribution. Levinthal and
March (1993: 106) posited that most new ideas are bad ideas, so statistical discrimination against
innovative work could be efficient, if not also desirable.
Three main questions underpin decisions regarding risky scientific valuation. First,
assuming that unconventional scientific contributions will increase variance and uncertainty,
what should be the necessary risk premium – if any – to take chances on such innovations?
Second, what is the distribution of quality amongst potential choices, either as perceived through
some measure of true quality and/or filtered through evaluative schemas? Third, should scientific
gatekeepers attempt to maximize the mean quality of articles? Given that a few exceptional
articles tend to exert a disproportionate influence on science (Horrobin, 1990), do a few
exceptional results justify numerous other mediocre outcomes? Alternatively, even if

13

unconventionality pays off on the whole, the downside risk of publishing mediocre – or outright
false – science may be restrictive, and justify greater risk-aversion.

DOWNSIDE RISKS WITH ERRORS OF COMISSION

Two recent examples show the downside risks associated with Type I errors faced by
journal gatekeepers. Regnerus’ (2012) Social Science Research article about LGBT parenting
outcomes and Bem’s (2011) Journal of Personality and Social Psychology article on
extrasensory perception both received sharp and widespread criticism after publication.
Intentionally or not, journal editors managed to send methodologically – if not also ethically –
dubious manuscripts to sympathetic reviewers. This could have been due to fluke, random draws
in vast reviewer pools and/or poor selection of reviewers. Regnerus (2012) claimed to cast doubt
on the conventional sociological wisdom that there is no difference in outcomes for children
raised in households same-sex marriages vis-à-vis those with opposite-sex parents. Almost
immediately, Regnerus’ article was emphatically rebuked by two-hundred leading researchers in
the subfield (Gates et al., 2012), an SSR auditor (Sherkat, 2012), an Amicus Brief submitted by
the American Sociological Association (2013) and a Michigan District Court (2014).5
Part of the failure of peer review with the Regnerus article was due to a lack of
differentiation among peer reviewers. The SSR audit uncovered that at least two of the three
reviewers had professional links to Regnerus and had gone on record as politically opposing
LGBT rights (Sherkat, 2012). In contrast, despite the low degree of inter-rater consensus in most

5

Judge Bernard A. Friedman of Federal District Court in Detroit, appointed by Ronald Reagan, evaluated Regnerus’
work very harshly. A couple of withering quotes: “The Court finds Regnerus’s testimony entirely unbelievable and
not worthy of serious consideration.”, deciding that the research was “hastily concocted at the behest of a third-party
funder.” (Frank, 2014)
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social sciences (Hargens, 1988), editors blatantly choose reviewers with diverse interests and
expertise in a way that decreases the likelihood of consensus (Kraemer, 1991). This raises the
question of what degree to which gatekeepers want to differentiate reviewers. Too much
differentiation would result in three relatively random evaluations; too little differentiation is
prone to insularity. What is the optimal mix of differentiation and similarity; of breadth and
depth? Would this optimal mix vary between fields and institutions? The Regnerus case was rare
not in that it was based on sloppy or dubious science, but that it took a stance contrary to the
mainstream literature in the field, and was also couched in a political position that most
sociologists find personally objectionable.
There is a small community of scholars sympathetic to Regnerus’ work, who mobilized a
small Social/Intellectual Movement (Frickel and Gross, 2004) to attempt to counter the critical
onslaught Regnerus faced after the publication of his SSR article (Baylor ISR, 2012). Given that
these contrary-minded sociologists are in the reviewer pool, a random draw will theoretically
occasionally yield three reviewers who are amenable to research that would be rejected by most
of the rest of the discipline. However, gatekeepers usually take steps to combat this when the
ideological priors of reviewers are reasonably known. Kraemer (1991: 153) argued that editors
should and often do make decisions that decrease inter-rater reliability. Editors tap reviewers
from varying subfields to “supplement and complement” each other, and help orient the article
vis-à-vis a broader variety of perspectives across complex and intellectually diverse fields. At
best, this diversifies the reviewing portfolio and hedges against risk of groupthink among
coincidentally similar reviewers. On the downside, diversification may force editors to
adjudicate between disparate and incommensurable reviewers down to the lowest common
denominator, while forgoing the benefits of specialization. Since social similarity begets fact
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complexity (Carley, 1991; Mark, 1998), science is strengthened by some degree of consensus
and shared ideology. Kuhn (1962) famously posited that the high-consensus culture of normal
science is extremely productive. In turn, it can be a fine line between garnering the benefits of
specialization and leaving the evaluation prone to groupthink. Gatekeepers are faced with a
strategic optimization problem regarding how to most appropriately balance the risks and
benefits of tapping similar reviewers for depth, while hedging their bets by tapping dissimilar
reviewers for breadth.
The Bem (2012) article, which purported to provide evidence in support of the existence
of extra-sensory perception (ESP), was very controversial amongst psychologists (Zimmer,
2011). The controversy was exacerbated via the fact that it was published in the Journal of
Personality and Social Psychology; a leading journal in the field. As Carey (2011) reported, “the
decision [to publish Bem’s paper] may delight believers in so-called paranormal events, but it is
already mortifying scientists.”6 The methodology and findings of the article were rebuked
(Wagenmakers et al., 2011) and attempts by researchers to replicate Bem’s controversial results
have failed (Ritchie et al., 2012). JPSP editor Charles Judd defended the decision to publish the
article, arguing that the manuscript passed muster with four “very trusted” reviewers in the field
(Carey, 2011).
The Bem publication presents a similar potential problem to the Regnerus case; that the
editor may not have adequately intellectually diversified his choices of peer reviewers to account
for the skepticism such research faces in the field of psychology. Alternatively, it could merely
have been a matter of luck. As with any polarizing research, if there is a minority of sympathetic
readers in the population of reviewers, it is inevitable that with hundreds of manuscripts
6

ESP research critic Ray Hyman responded with a couple of particularly blunt quotes: “It’s craziness, pure
craziness. I can’t believe a major journal is allowing this work in….I think it’s just an embarrassment for the entire
field.” “[Bem’s] got a great sense of humor. I wouldn’t rule out that this is an elaborate joke.” (Carey, 2011)
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processed annually, on some occasions, the editor will coincidentally tap the few sympathetic
readers in the field to be reviewers. Exceptionally good manuscripts will occasionally face an
analogous fate, except with having the paper sent to a few idiosyncratically critical reviewers. A
problem for science is that while both of these errors are inevitable, the lucky bad article gets
published, while the unlucky good article may never be published. Schrodt (2012) argued that
the field of psychology is anomalous in the social sciences in that it has problems with
excessively favoring the publication of work with unexpected or counterintuitive results, as
exemplified by Bem’s (2012) article. More broadly, Ioannidis (2005) argued that most published
research findings are false, and are seldom verified through replication. In response to these
concerns, psychologists are developing institutions to encourage and share “file drawer” null
results as well as replication of controversial studies (Carpenter, 2012).
Stinchcombe and Ofshe (1969) offered a probabilistic model of peer review, where
elements of luck underpin the consensus – or lack thereof – amongst reviewers. Better articles
are more likely to be published, but with low inter-rater reliability in the social sciences, it is
inevitable that some mediocre articles will be published, and some excellent articles will be
rejected (Starbuck, 2003). This raises the issue of what degree “mistakes” are merely a highstatus journal publishing an article that based on its true quality should have been published in a
slightly lower-ranked journal, or if profoundly flawed articles are making the cut. This latter risk
is especially prevalent, since inferior strategies can beget increased variance in evaluation, which
inevitably contributes to a few positive outliers, especially in large populations (Denrell and
March, 2001). When academic journals accept less than the (perceived) top ten percent of
articles, this raises the specter of overselecting bad ideas with high variance.
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Filtering out human error is another challenge of scientific gatekeeping and a source of
potential downside risk, particularly when author(s) usually have privileged access to their own
data. An infamous case of scientific error in the social sciences is Jasso’s (1985) work on the
relationship between age and coital frequency. Kahn and Udry (1986) re-analyzed the dataset
Jasso used for her work and concluded that her findings were driven by a simple coding error.
With the exclusion of a few problematic data points (allegedly extremely sexually active
octogenerians), the central – and seemingly unique – findings of the article were reversed. A
similar case occurred in economics, where graduate student Thomas Herndon uncovered that an
influential American Economic Review article by Reinhart and Rogoff (2010) on nation debt and
economic growth was based upon a number of errors, including mistakes with elementary
spreadsheet formulas (Herndon, Ash and Pollin, 2013).7 In other cases, data errors may not even
be the fault of the researchers and even when corrected, may not mortally flaw an article (e.g.,
see Fischer’s (2009) reanalysis of McPherson et al.’s (2006) work on isolation in social
networks).
Kuhn (1977) characterized science as being defined by an “essential tension” between
tradition and innovation (also see Hackett, 1997; Lamont, 2009). The Jasso case led Kahn and
Udry (1986: 49) to conclude with the cautionary tale that scholarly gatekeepers need to be more
skeptical of counterintuitive results. The allure of publishing counterintuitive results can often be
substantial, as journals and scholars alike pride themselves on being cutting-edge, and benefit
from being the first to report new and innovative findings (Mone and McKinley, 1993). On the

7

Like the proverbial child laughing at the naked emperor, the flaws in the Reinhart and Rogoff (2010) article were
uncovered by a graduate student undertaking seemingly mundane replication work as part of a class assignment.
Thomas Herndon graduated from the notoriously countercultural Evergreen State College, then pursued graduate
work at UMass-Amherst; a heterodox economics department in a high-consensus field that seldom takes such
approaches seriously. From this ‘outsider’ vantage point, Herndon shook up the existing consensus view on nation
debt and growth in mainstream economics.
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other hand, concerns abound that peer review tends to be inimical to unconventional approaches
and results (Horrobin, 1990; Staw, 1995; Smith, 1996; Redacted a). Editors often argue that
innovative work should be granted slack because new methods and problems lack benefits of
cumulation, replication and consensus (Friberg, 2014: 49: Beyer et al., 1995). Science values
innovation and priority (Merton, 1968), and journals and scholars alike pride themselves on
being – or at least perceived as being – at the frontier of knowledge. In turn, gatekeepers must
strike an appropriate balance of engaging the uncertain frontier of knowledge, while trying to
minimize the risk of publishing something that will be poorly received.
Having discussed potential downsides – if not worst-case scenarios – of scientific
gatekeeping, it is also important to understand upside risks. Particularly in the social sciences,
where editors have the benefits and burdens of low acceptance rates, leading journals have a
substantial pool of quality submissions to choose from. Within this pool of new scientific
research, there are different types of innovations and risks posed for scientists and scholars alike.

POTENTIAL INNOVATION OUTCOMES

Innovations have varying diffusion patterns and occupy different niches in the social
structure. In turn, even high-quality scientific contributions may be perceived in different ways
across academic fields. As follows are four ideal types of scientific innovations, based on
varying audiences and niches.

The Polarizer: Such an innovation is not a matter of one arbiter catching a grievous error that
another misses. Instead, there exists a fundamental disagreement in regards to the perceived
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quality and/or significance of the work based on personal opinion. Some very successful
polarizing articles will be based on the strong support of a critical mass of scholars that highly
regard the contribution, despite the fact that there are others who view the innovation negatively.
In other words, the mean perceived quality of the article may be relatively modest, but there is
substantial variance in appraisals. Differences in opinions are often delineated by academic
subfields, particularly in a low-consensus scientific field like sociology.
Udry’s (2000) American Sociological Review article, which linked gendered behaviors to
biological roots, is an example of a polarizing article. In a rare candid look inside the editorial
process, ASR editor Glenn Firebaugh (2001) decided that the publication and the peer review
process it survived were contentious enough to warrant an explanation. Firebaugh acknowledged
that the article required numerous rounds of revision before publication and faced six different
peer reviewers. Throughout the peer review process, the manuscript yielded a variety of
recommendations from reviewers: vehement rejection, speculative willingness to consider a
substantially revised manuscript and vehement support. Firebaugh (620) acknowledged that
publishing such a polarizing manuscript was a risk, but was willing to do so, arguing that always
excluding controversial articles would not be in the best interests of the journal or the discipline.
Udry’s (2000) article faced strong criticism – although perhaps not exclusively – from
sociologists identifying as feminist and gender scholars, resulting in rejoinders being published
in a subsequent issue of ASR (Miller and Costello, 2001; Kennelly et al., 2001; Risman, 2001). In
this case, sociologists interested in integrating the relatively new and unexplored area of genetics
and society were likely pleased by the inclusion of Udry’s article. On the other hand, while the
article appeared to particularly run afoul of sociologists of gender, it is arguable that the
trenchant critiques of Udry’s work could have advanced knowledge in that subfield as well.
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Udry’s arguments may have served as inoculations for others to strengthen their own beliefs and
solidarity within their subfield. In a diverse discipline like sociology, this might be an acceptable
– if not also desirable – outcome, particularly for a generalist journal. Another explanation for
why and how Udry’s work faced opposition, is that the notion that gendered behaviors can be
explained in part by biological factors challenged the professional and intellectual turf of
scholars who believe that gendered behaviors tend to be influenced by social – as opposed to
biological – factors. Clashes over knowledge domains distinguish professions (Abbott, 1988) and
divide up professional rewards. These turf wars can be anywhere along the continuum between
symbiotic and internecine for both warring fields.
Polarizing articles raise the issue of if – and to what extent – increased variance in
evaluations is tolerable, assuming the mean quality of such polarizing contributions are equal to
or even greater than less controversial manuscripts. As a rule, people tend to be risk-averse;
preferring a smaller mean in exchange for lower variance (Rabin and Thaler, 2001). People also
tend to find states of uncertainty8 to be aversive and generally desire to avoid such situations
(Mueller et al., 2011). This is particularly true of people in leadership situations; managers tend
to perceive risk more as a matter of potential losses than potential gains (March and Shapira,
1987). Since the frontier of science is characterized by some degree of uncertainty (Cole, 1983),
attitudes towards risk and uncertainty are particularly important. Cultural and psychological
frames can alter attitudes towards risk. For example, when propositions are framed as losses, as
opposed to gains, people tend to become risk-seeking (Kahneman and Tversky, 1979). Denrell
and March (2001: 535) argued that risk-aversion tends to emerge in organizations, since
8

I am distinguishing risk and uncertainty as per Knight’s (1921) definitions. Risk is defined when the outcome is
unknown, but numerical probabilities can be assigned to the potential outcomes. Uncertainty is defined as when
precise probabilities of outcomes cannot be calculated. When people have to make decisions based on uncertain
parameters, they need to commensurate (Espeland and Stevens, 1998) uncertainty into estimated risk in order to
make a decision.
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successful choices are repeated and fast learners eliminate slower learners. Risky and new
alternatives are inefficient choices, particularly in the short-run. The Udry article is a good
example of the potential costs of a polarizing article; it took six reviewers and multiple rounds of
revision to publish the article, then the journal had to devote space and time to justifying the
review process to green-light the manuscript and allow for rebuttals. Such resources cannot be
reasonably expended for every article a journal considers publishing.
As the Udry case shows, opinions regarding polarizing articles are often demarcated by
academic subfields. Science is delineated by cultural and professional boundaries (Gieryn, 1983),
so it is not surprising that knowledge is contested across those boundaries. Polarization can occur
along a number of cleavages between groups and fields, including professional turfs, institutions
and high-brow versus low-brow tastes. People use cultural preferences distinguish themselves
and reinforce symbolic boundaries (Bryson, 1996). To paraphrase Bryson’s argument about
cultural exclusion and distinction with heavy metal music, science often begets pleas like
“Anything but postmodernism”, or “Freud”, or “critical realism”, or [fill in the blank]. Polarizing
articles, theories and research become focal points for this distinction in science. While some
ideas and methods and science – like heavy metal – may be reviled by many, this in part can be
the appeal of a polarizing idea. Some ideas garner apathy from non-adherents, the polarizing idea
at least garners attention. In some cases – like with Socrates and Galileo – a subversive,
polarizing idea may inspire enmity because it is powerful and important enough to be threatening
to entrenched interests and the status quo. Emotional energy (Collins, 1993) and strengthened
professional boundaries can be borne from this antagonism for one or both parties.
The volatility and polarizing nature of peer evaluations can also vary by field. Cole et al.
(1981) found that upon re-evaluation by a new team of experts, NSF proposals initially scored in
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the bottom quartile were much more likely to be chosen for funding in economics (and top
quartile papers were more likely to be denied) vis-à-vis proposals in chemical dynamics or solid
state physics, where most changes from “funded” to “not funded” occurred among articles near
the cut line. This raises the question of whether increased variance is a desirable thing or not. In
economics, it appears that polarizing articles were more likely to have the potential to be
positively evaluated. In some cases, a proposal that earned disapproval from some peer reviewers
may be more likely to be vaunted by others. In contrast, perceptions of quality in chemical
dynamics and solid state physics were more finely gradated, where a proposal that received poor
grades likely did so due to poor quality, as opposed to being a polarizing proposal that happened
to get an unlucky draw in peer review.

The Specialist: The Specialist contribution is similar to The Polarizer in that there is a
community of scientists who think highly of the work and find it useful. However, unlike the
polarizer, it is a relatively low variance proposition, and is embedded in what Kuhn (1962)
dubbed as normal science. The Specialist also differs from the Polarizer in that those outside of
this community are blasé or uninterested in regards to the contribution, as opposed to derisive or
hostile. Scientific and professional boundaries may demarcate specialist articles, but these
boundaries are not sites of contestation, unlike with contentious polarizing contributions.
Specialist articles tend to be esoteric, meaning that there is an inherent ceiling on interest and
diffusion for a given article or innovation. Like the proverbial Inuit who can make fine
distinctions between different types of snow that appear identical to others, scientists strongly
socialized in a field of knowledge can perceive innovations differently than others. A banal
finding to one scholar can be groundbreaking to another, particularly when they are embedded in
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a strong paradigm. Sometimes the esoteric nature of a highly specialized contribution is
perceived as related to quality. As the supervisor of Theodore Kaczynski’s 9 mathematics
dissertation glowingly remarked, “I would guess that maybe 10 or 12 [mathematicians] in the
country understood or appreciated it.”
Esoteric work raises the question of how effective a scientific innovation with such a
small constituency can be. If attached to high-status alters capable of disseminating the research
to broader audiences, esoteric work has the potential to diffuse and be impactful. Benefits are
often associated with eigenvector centrality and attachment to high-status nodes in knowledge
networks (Bonacich, 1987; Podolny, 1993). Esoteric scholars and work can receive deference
from others, particularly when paired with high status. This can be a problem, as people are more
likely to excuse sloppy research if they believe it was from a high-status researcher (Peters and
Ceci, 1982; Leahey, 2004). On the other hand, Abbott (1988) argued that professions –
characterized by refined, specialized knowledge – require deference from the public in order to
establish their knowledge domains as legitimate. Competition for this deference and legitimacy
from relevant publics underpins the hierarchy of professions and knowledge. Specialists benefit
from scientific boundaries and professional closure, as long as their turf is seen as legitimate and
important by other stakeholders in the profession. Specialist work may also benefit from
boundary spanners to ‘sell’ their work to those who may otherwise be indifferent to or incapable
of understanding the work, but selling work to non-specialists comes at the expense of
complexity.

9

Kaczynski – also known as the Unabomber – was known as a brilliant mathematician and the youngest tenuretrack professor in the history of UC-Berkeley at the time, before he left the university and embarked upon a deadly
ecological terror campaign.
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The Lowest Common Denominator: This low-variance innovation is the opposite of the
Polarizer. While the Lowest Common Denominator is viewed positively by some, as an expense
of this popularity, it is not necessarily seen as profound or brilliant work. In contrast, the Lowest
Common Denominator innovation is viewed similarly by all or most, but at the cost of
simplifying the idea to facilitate mass diffusion. The mean quality of the innovation is perceived
as positive, although rarely as exceptional. The relative simplicity of such manuscripts enables
them to be easily cited and serve as hubs linking disparate communities in knowledge networks.
In some cases, the malleability of interpreting a scholarly innovation can aid diffusion. Scholars
and ideas can diffuse through different fields at different times with different interpretations
(e.g., Lamont, 1987; McCain and Salvucci, 2006). The potential complexity of mass-appeal
articles varies. Less cohesive fields are comprised of people who share less information. Since
shared information begets fact complexity (Carley, 1991), low consensus fields may have to
“water down” mass appeal articles to a greater extent than fields with tightly bound paradigms.
At the same time, fields with low paradigmatic consensus such as sociology may also rely upon
mass-appeal generalist articles in order to retain some semblance of cohesive identity and
intellectual solidarity in the field. In the social sciences – where most fields are diffuse and low
consensus – creating work that builds bridges between diffuse fields and professions is often
perceived as an exemplar of quality (Guetzkow et al., 2004).

The Overlooked Genius: Like many competitive industries, science engages in overproduction.
Most academic articles are seldom or never cited, yet considerable monetary resources from and
universities and knowledge-funding institutions, as well as vast time commitments of scholars
are dedicated to the publication system. The value of knowledge in fields is dependent in part to
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the degree that others are aware of it, so excellent articles with little prominence will
disproportionately suffer, while the value of other manuscripts that diffuse successfully will be
buoyed relative to their true quality. The diffusion process can be strongly influenced by social
influences and luck (Granovetter and Soong, 1986; Salganik et al., 2006), and in a winner-takeall market like academia, small and arbitrary factors could make the difference between a
manuscript going viral and merely being modestly cited. Just as creative destruction occurs in
industry, academia leaves “forgotten intellectuals” (McLaughlin, 1998) as science progresses and
moves on to new scholars and ideas. Some exceptional scholars and contributions may only be
appreciated by a few, which does not change the true quality of the work. However, failed
diffusion does diminish the influence of the work in science, where the utility of work is derived
in part from how many other people are familiar with and use it.
Figure 3 presents the incentive structures of the ideal types of supply-side innovations.
The figure presents a simple population of ten people who rank the merit (or demerit) of a given
contribution from 10 (outstanding) to 0 (neutral/apathetic) to -10 (pernicious). Scores are
organized by most to least favorable in the population; it is not necessarily the same evaluators
ranking each article highly or poorly.

-- Insert Figure 3 about here –

The shapes of the evaluations in Figure 3 are more important than the hypothetical sums
of quality presented as examples. Scientific contributions of higher quality will shift the curves
in Figure 3 upward, although it may do so at different rates amongst different population
members. For example, an improvement in a specialist manuscript may not make any difference
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in the evaluations of audiences who are apathetic or unaware of the findings, but may
significantly bolster evaluations for those who are interested. In contrast, an improvement to a
generalist article intended for mass appeal is more likely to result in a linear increase in
perceived quality throughout the entire population.

EVALUATIVE CULTURES AND INNOVATION

Since different types of innovations have different payoff functions, it is worth asking
which cultural values10 should guide science in determining how to gestate and publish
knowledge. On the demand side, Starbuck et al. (2008: 262) posited that evaluators are faced
with a strategic dilemma of striving to either maximize chances of publishing outstanding
articles, or to minimize odds of publishing articles of poor quality. This dilemma poses the
question of what the tradeoffs are between improving the chances of publishing a great article
and the risk of publishing a dud. The various types of innovations and risks described in this
article suggest ways in which the payoff structure is influenced by creativity and scientific fields.
Put differently, should gatekeepers strive to maximize the mean quality of their decisions, or
work towards a maximin solution, where the focus is on ensuring decisions meet a certain quality
threshold, as opposed to maximizing the mean?
Schrodt (2013: 37) argued that academia tends to be intellectually risk-averse: “[w]ith a
few exceptions the peer review process keeps junk out of the journals. But does so at the cost of
biasing the system to publishing safe, predictable, incremental, lowest-common-denominator
articles.” Similarly, Horrobin (1990: 1439) contended that peer review is a generally effective
10

Chin (forthcoming) raises the interesting question of what evidentiary burden should be expected of science in the
courtroom, as many legal decisions are informed by scientific ‘facts.’ Presumably, this burden should be at least as
high as in science, if not higher.
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device for quality control but not suited to identify “those rare articles that genuinely offer the
possibility of new approaches” (also see Boudreau et al., forthcoming). This weakness is
problematic, because it is unconventional, groundbreaking work that exerts the most profound
influence on science. The concern that gatekeepers tend to make conservative decisions also
raises the normative question of whether – and if so, to what extent – scientific gatekeepers
should take more risks on controversial or unconventional articles. As a result, science becomes
increasingly narrow and insular, in a Markovian process where scientists build on the published
corpus to construct their own innovations. Further, it is worth considering that it is rational for
the truly talented to work in areas with relatively low standard errors of evaluation – which tend
to be more difficult – while the less talented have less to lose by working in areas with high
standard errors (March, 1994: 44). This may be an incentive for the most talented scientists to
pursue normal science (Kuhn, 1962), as opposed to paradigm-challenging work. Relatedly,
Ellison (2002) argued that scientific gatekeepers tend to fixate on limited, mutable parts of
manuscripts, to the detriment of focus on larger ideas. If true, this is an intellectual problem.
However, by focusing on the parts of the manuscript with the most consensus, this facilitates the
most fair and efficient evaluation possible, even if the criteria disproportionately relied upon are
incomplete and/or epistemologically questionable.
In financial markets, increased value can be derived in exchange for a higher risk-of-ruin
(Poundstone, 2006). Put differently, the risk aversion of others creates arbitrage opportunities in
competitive markets. Does a similar incentive structure in academia exist? Would accepting a
higher risk-of-ruin (i.e. the rate at which ‘mistake’ articles are published) result in higher mean
quality if the increased risk also yielded more exceptional outcomes? Preston McAfee’s
perception of innovation incentives at the American Economic Review, is that the mean quality
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of published articles rises if unconventional articles are more likely to be rejected (2014: 57).
Regardless of whether this is an accurate description of the landscape of scientific innovation,
such statements are inevitably colored by subjective value judgments. Journals, editors and
scholars have brands and reputations; are they more burnished by a home run, or harmed by a
strikeout? More generally, it is worth asking whether the occasional home run justifies a few
more strikeouts11, or if a higher batting average comprised only of singles and doubles is
preferable. Even with a blatantly – and perhaps optimal – risky strategy, the line between
“mistake” and inevitable downside risk can be blurry. Once again, the answers to these questions
are informed by cultural attitudes towards publishing risk in science.
Lamont (2009) posited that academic fields are distinguished by differing evaluative
cultures and philosophies. The perceived importance of parts of scientific contributions,
including theory, methods and originality vary between fields, institutions and scholars
(Redacted, b). Given that new ideas and innovations can be simultaneously perceived in different
ways by different scholars and fields, this poses decision-making challenges for scientific
gatekeepers. These challenges are in part defined by the winner-take-all structure of most
academic markets, and the opposing diminishing returns to quality as one moves up the talent
gradient. Digital distribution of manuscripts also has the potential to change the risks and
incentives of scientific gatekeeping. As online-only journals do not have the scarcity of space
that a traditional print journal does, this calls into question the utility of the practice of extremely
low acceptance rates in most social science journals, determined by the often random decisions
of a few randomly chosen reviewers before publication. Can or should determinations of quality

11

Incidentally, in Major League Baseball from 2009-13, strikeout rates were correlated .423 with home runs for
batters (Kendall, 2014). In this case, upside risk and downside risk are positively correlated.
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be made by all readers post-publication? How should inevitable publishing mistakes made by
journals that are willing to print borderline or polarizing articles be perceived?
The conventional gatekeeping system in the social sciences trades decreased incidences
of errors of commission (i.e. publishing an unworthy article) in exchange for a larger proportion
of errors of omission (rejecting worthy articles). The damage gatekeeping errors of omission
does to science may be mollified in part by the fact that scholars can – and often do – submit
articles to other journals following a rejection, albeit usually a lower target in the status hierarchy
(Calgagno et al., 2012). Further, this risk-averse culture is also enabled by an enormous
consumption of skilled intellectual labor in the form of voluntary peer review – as well as
unpaid, underpaid and/or subsidized editing jobs – enabling rejections of articles in multiple
highly-selective journals prior to eventual publication. This is another factor that underpins the
costs and benefits of the conventional peer review system. These costs and benefits should also
be weighed regarding the types of innovations that scientists attempt to publish. Different
disciplines, journals, institutions and scientists have different goals, philosophes, as well as
varying risk and innovation preferences. In the search for scientific quality, tradeoffs between
errors of commission and omission for different types of innovations are an overlooked dilemma
worth discussing as the black box of peer review is slowly opened. Innovation is costly not only
in terms of labor, but also in the costs of failed attempts and risks. The question remains what
costs scientists are willing to incur to optimize the innovation and validity of their intellectual
fields.
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