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Spotlights
Publication quantity is frequently used as a ranking
metric for employment, promotion, and grant success,
and is considered an unbiased metric for comparing
applicants. However, research suggests that women
publish fewer papers, such that the measure may not
be equitable. We suggest reasons for the disparity, and
potential future remedies. Publication quality and im-
pact provide more equitable metrics of research perfor-
mance and should be stressed above publication
quantity.

In the era of rankings, quantity is often stressed over
quality or impact of publications. Quantity of publications
has several benefits as a metric of success as it is easily
measured, and many studies have shown that impact is
correlated with productivity. Such parameterization of
research quantity is generally considered an even playing
field for comparing researchers within the same subject
area. This relies on publication patterns being similar
throughout a population with no systematic biases, assum-
ing an equal opportunity for all researchers to conduct
research and to have papers accepted for publication. If
particular groups show systematic differences in publica-
tion rate, this could contribute to observed differences in
promotion and grant success, and possibly loss of diversity
in continuing academics. Furthermore, if funding models
and grant agencies also rely on publication rate as well as
or instead of impact, the effect will be compounded over
time.

The increasing use of metrics occurs simultaneously
with an increasing awareness that women are not progres-
sing in science careers, despite the attraction of an increas-
ing number of women into undergraduate programs
[reviewed in 1,2], especially in fields like ecology [3]. The
‘leaky pipeline’ and ‘glass ceiling’ have both received con-
siderable attention, with many attempts to identify the
factors effecting decisions to leave academia. These are
largely attributed to differences in family responsibilities
[4], beginning with child birth when there is necessarily a
greater female input, although some studies have shown
that family-related variables have little impact [5]. Indeed,
perpetuating the idea that an academic career is incom-
patible with raising a family may itself contribute to the
attrition of women faculty [5]. Furthermore, this focus on
maternal obligation, although contributing to the dispari-
ty, may cause us to dismiss other societal factors that
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result in a loss of women to the sciences. Our experience,
supported by research, suggests that other, less easily
parameterized factors contribute substantially.

An increasing number of studies confirm that there are
sex differences in publication patterns [4,6], which may lead
to a systematic bias against women. Indeed, researchers
have suggested that ‘the careless application of metrics is
likely to further reduce female participation in research’ [1].
Most significantly, studies have shown that while publica-
tion rate is lower in women, citations can be higher, result-
ing in higher impact for a given publication rate [6]. Thus, in
ecological terms, women may be following a relatively more
K-selected strategy, and investing more effort into each
individual manuscript. Concentrating mostly on publication
rate rather than impact could contribute to observed pat-
terns of lower grant success [3], slower promotion [1,4], and
lower retention rates [1] for women. This is particularly
pressing in ecology, where women exceed men at under-
graduate levels but attrition rates with career progression
are high [1]. Even if career absences, like those due to child
rearing, are considered, women and men still demonstrate
different publication strategies [4]. Furthermore, different
expectations relating to other time demands, such as service
on committees requiring female representation and higher
teaching loads, probably contribute [1], but do not explain
why publication rates deviate at an early career stage (e.g.,
[6]). While ways to address these differences may be looked
at in the future, they currently exist, and should be consid-
ered in promotion and grant applications if women are to be
retained in science.

Differences in publication rate may be driven by the
manner in which women are assimilated into and experi-
ence the scientific community. For example, women are
under-represented in ecology textbooks [7]. Women dem-
onstrate less confidence in their own ideas, demonstrated
by differences in types of articles and differences in au-
thorship position (e.g., [3]), probably resulting from the
societal assumption that women are less scientific [8]. This
is confirmed by studies showing that women are judged as
less competent with the same scientific productivity (e.g.,
[2]) reinforcing the societal message. These attitudes and
messages impact self-confidence, which may change publi-
cation patterns and the experience of science [7,8]. Lower
self-confidence is indicated by the sexual dimorphism in
publication types, and supported by less ambitious funding
requests [9] and perhaps moderate sexual dimorphism in
self-citation rates [10]. We demonstrate in Figure 1 how we
believe these factors may interact and escalate over the
7

mailto:elissa.cameron@utas.edu.au


Lower self-confiden ce in  women

Lower  publica�on  rates  in
women [4,6]

Less compe��ve i n 
postdoc and tenure track posi� ons

Lower  grant
success [3,9]

Not promoted 
[1,4]

More  women 
leaving scien ce 

[1,2,3]

Societal messages [8] La ck of role-models [7] Judged less competent [2]

A�en�on t o det ail, fewer su bmissio ns and r e-
submissions, less  ambi�ous  requests [3,9]

Fami ly du �es  [4]More  tea ching [1]

TRENDS in Ecology & Evolution 

Figure 1. Inter-relationships between the experience of science, low scientific self-

confidence, and low publication rates contributing to the attrition of women from

academia.
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course over an academic career, and contribute to decisions
by women to leave academia.

Enhancing self confidence and expectations may be the
single most significant step in encouraging and retaining
women in science. In the interim, employers and funding
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agencies should be aware that differences in publication
rates exist and use more equal opportunity metrics, such as
publication quality and impact.
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Wisdom of the crowd and natural resource
management
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The ‘wisdom of the crowd’ approach suggests that
independent estimates of natural resource sizes provid-
ed by resource users can be aggregated to approximate
true stock sizes. If this hypothesis gains empirical sup-
port, an important contributor to sustainable natural
resource management in data-poor situations has
appeared on the horizon.

Many of the world’s marine commercial fisheries are in
trouble, and although there are signs of recovery, lack of
data about the states of many fisheries are of continued
concern [1,2]. Improved information is particularly needed
in the many freshwater and small-scale coastal fisheries
where regular stock assessments are lacking resulting in
data-poor or even data-less situations (e.g., [2]). Most of the
management in these fisheries is organized in co-manage-
ment systems [3], where local fisher communities and
associated managers are confronted with the difficult task
of developing sustainable fisheries management in the
absence of scientific data [2].

Reliance on local ecological knowledge constitutes an
often-stressed approach to avoid overuse of natural
resources in data-poor situations [2,3]. Nevertheless, and
largely independent of the governance system in place,
certain social contexts still promote people collectively
organizing to overexploit resources rather than to sustain
them [4]. There is thus much to learn about how to best
organize stock assessments when managing a highly mo-
bile and difficult to enumerate natural resource in data-
poor situations. The challenge is particularly hard for
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