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Replication Value Increases With Transparency, Test Severity, and
Societal Impact

René Bekkers1
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This comment argues that replications should not be prioritized as a function of citation
count and sample size, but instead as a function of societal impact, test severity, and
the information value of a replication.
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Which claims in science should receive more thor-
ough scrutiny in replication attempts? Isager et al.
(2025) approach replication value from a utilitarian
perspective, and propose a formula to quantify it. In the
formula, the value of a replication for a claim increases
with the scientific impact of the initial study reporting
the claim measured by the average number of citations
per year since the study appeared, and reduces with the
certainty of the finding, measured by the number of ob-
servations supporting the initial claim. In this comment,
I offer two criticisms on the proposal for the replication
value formula, and I propose an alternative: that the
empirical content of a claim and the opportunity to im-
prove the severity of the test of a transparently reported,
reasonably large effect size that is societally relevant
makes claims more important targets for replications.

Criticism 1: Societal impact deserves more weight
in the value of replication attempts

Claims are more valuable as targets for replication
attempts if they have larger consequences for science
and society. The more we can learn from a replication,
viewed from both a scientific knowledge and societal
application and practical utility perspective, the more
valuable is its replication. The utility of replicating a
claim depends on its information value, how strongly
it is believed to be true before the replication, and the
outcome of the replication.

The potential consequences of a replication are more
serious if people in practice make more important deci-
sions on claims that turn out to be false positives or false
negatives. The societal consequences of false claims are
more grave if the health and wealth of a larger propor-
tion of humanity is affected, for instance if more lives
are at stake, if the economic value of phenomena that
the claim is about are larger, and especially if current

policies do not achieve desired outcomes.

Criticism 2: Citation counts and sample size are bad
indicators of replication value

The replication value formula proposed by Isager et
al. (2025) multiplies citation counts with sample size,
implying that more highly cited studies are more valu-
able targets for replication attempts, and even more so
when they rely on small samples. However, both cita-
tion counts and sample size are invalid indicators of the
scientific utility of replication attempts.

A large body of scholarship has documented a
plethora of problems with the number of citations as
an indicator of scholarly impact (Bornmann & Daniel,
2008). Citation counts are not only biased by time
and field effects, but also by journals, editors, authors,
readers, article factors, and technical problems. Cita-
tion counts are susceptible to gaming. They are in-
flated by guest authorships (Meursinge Reynders et al.,
2024) and by coercive citation practices (Wilhite &
Fong, 2012).

Citation counts also convey information about the
likelihood of replication success: studies that do not
replicate are cited more frequently than studies that do
replicate (Serra-Garcia & Gneezy, 2021).

Using citation counts as an ingredient for replication
value would make studies that are less likely to replicate
in the first place more likely to become targets of repli-
cation attempts. In that case we can be sure of replica-
tion failures for years to come. Sample size is also in-
valid as an indicator of replication value. On one hand,
significant findings in small samples can reflect stronger
effect sizes. Once a researcher has an inkling that the
effect is large, the sample size can justifiably be kept
small. On the other hand, at a given effect size, findings
in small samples are more likely to be flukes, and result
in less precise estimates. In the presence of incentives
for publishing significant findings, false positive small
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n studies are more likely to be selected for publication
when they achieve statistical significance, resulting in
publication bias. We do not learn much from failures
to replicate candidate gene findings in underpowered
studies. Billions of dollars wasted in the hunt for ef-
fects of specific genes in small samples could have been
prevented (Harden, 2021).

An alternative

I propose that studies are more useful to replicate
when they report a practically meaningful effect size
with transparently reported and available data and
code, and when a replication can provide a more strin-
gent test of a regularity with higher information value.
Practically meaningful. The value of a replication
should not only be determined by scientific criteria. The
societal implications of actionable knowledge should
also be taken into account when targets for replication
are identified. Before policies are put into clinical or
medical practice, the claims on which they are based
should be replicated successfully. Especially when the
falsehood of a claim could do more harm in practice
if it is used to inform a wide-ranging policy, and espe-
cially when the evidence from the initial study is not
particularly strong, it should be replicated. Transpar-
ently reported. Candidates for replication should be
of sufficient quality such that the reported findings ac-
tually have a chance of replication. Claims based on
poorly documented interventions, measurements, data
collections and models of analysis are less worthy of
replication attempts. Claims based on materials that are
documented transparently enough to enable replication
can be evaluated with respect to the strength of the evi-
dence. A replication is more informative if the methods
of the original study leave more room for doubt. Given
the ubiquity of questionable research practices, the de-
fault attitude to a claim of general regularity based on
a single study should be a skeptical one until it is repli-
cated independently (Feynman, 1974).

Test severity

Observation of guidelines for high quality research
including preregistration, collecting large samples for
sufficient statistical power, and transparent and com-
plete documentation of research materials and analy-
sis procedures, are likely to enhance the likelihood that
claims can be reproduced successfully. Claims based
on studies observing these guidelines are less uncer-
tain and hence less important to replicate. Claims in
registered reports are particularly less likely to be false
positives based on questionable research practices, and
should therefore be viewed as presenting stronger evi-
dence (Scheel et al., 2021).

A lack of statistical power is one of key characteristics
of uncertainty. As claims based on larger original effect
sizes are more likely to replicate (Open Science Collab-
oration, 2015), studies reporting strong effects at mod-
erate statistical power are more valuable as targets for
replication attempts than similarly powered studies re-
porting weak effects. Larger effect sizes are more likely
to have meaningful implications in practice.

Information value

In addition to opportunities for methodological im-
provements, the scientific value of replication attempts
should also be based on the Popperian criterion of the
amount of empirical information conveyed by a theory
(Popper, 1972). Scientific consequences of claims are
more grave if the claim is stated in more general terms,
and if the claim is a more fundamental part of theories.
If an empirical discovery necessitates the reformulation
of established theories, it should check out in indepen-
dent replication attempts. The scientific and practical
value of replications should be evaluated jointly. Reduc-
ing the uncertainty about a claim with more stringent
tests is more important when the societal implications
of false beliefs about the claim are more grave. Instead
of citation counts and sample size, I suggest that the
degree of uncertainty resulting from a lack of severity
of the test should guide decisions to attempt replication
of claims that have larger practical and theoretical im-
plications.
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