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ABSTRACT

Open science aims to improve research transparency, reuse and societal impact, yet its adoption and reach ultimately depend on
people. Understanding how personal characteristics such as gender, work experience or professional role influence familiarity
with, attitudes toward and engagement in open science is critical for the effective, widespread implementation of open science
practices. We surveyed 342 individuals who produce, mobilise or use scientific knowledge in ecology and evolutionary biology.
Their engagement was analysed using the open science change framework, which conceptualises open science as a progression
from familiarity and perceptions to practices and support for societal goals, as outlined in the UNESCO Recommendations.
Familiarity with open science emerged as a strongest and most consistent predictor of engagement: higher familiarity was as-
sociated with more positive attitudes, greater participation in open science practices and stronger agreement with UNESCO
principles. Although these relationships are correlational and likely bidirectional, they highlight the central role of familiarity in
open science engagement. Years of professional experience were associated with slightly less positive perceptions of open science,
particularly among knowledge creators, while gender effects were weak across all stages of engagement. Stakeholder groups
differed most in their familiarity with open science, while attitudes and support for broader goals were more similar once famil-
iarity was considered. Together, these findings suggest that increasing familiarity with open science may be more effective than
managing resistance or targeting specific demographic groups. Aligning incentives and practical support to increase familiarity
offers actionable opportunities to strengthen open science engagement across the research ecosystem in ecology and evolution-
ary biology and enhance its societal impact.

1 | Introduction Kambouris et al. 2024; Pethick et al. 2025), misalignment be-

tween research and policy needs (Oliver et al. 2014), slow re-

Open science has been proposed as a key approach to improve
knowledge mobilisation from knowledge creators (e.g., sci-
entists) through to policy makers. Open science is fundamen-
tally aligned with delivering evidence-based policies (Olesk
et al. 2019; Reichmann and Wieser 2022). Despite the central role
of scientific evidence in addressing complex global challenges
(National Research Council of the National Academies 2012),
knowledge flow from knowledge generation to policy remains
hindered by paywalls (International Association of Scientific,
Technical, and Medical Publishers 2026), inaccessible or incom-
plete methods and data (Tedersoo et al. 2021; Page et al. 2022;

search dissemination (O'Donnell et al. 2010; Nguyen et al. 2015;
Christie et al. 2021) and conflicting stakeholders' interests
(Zagrodzka et al. 2024). These persistent barriers show an ur-
gent need for initiatives and interventions that improve the ac-
cessibility, transparency and usability of research.

Open science (also open research) defined by UNESCO as
a set of principles and practices aimed at making scientific
knowledge openly accessible, reusable and transparent—
seeks to promote inclusivity, equity and democratisation of re-
search (UNESCO 2021; Nosek et al. 2015; Cole et al. 2024). By
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strengthening research integrity and reproducibility, and by
supporting fairer recognition of contributors and a more collab-
orative research culture (UNESCO 2021; Thibault et al. 2023;
COARA 2025; Chtena et al. 2025) open science provides a foun-
dation for more effective knowledge mobilisation.

However, the effectiveness of open science ultimately depends
on the individuals involved in the creation, mobilisation, ar-
chiving, use or reuse of research outputs, regardless of their
gender, employer (e.g., stakeholder in open science), level of
seniority or job role. Understanding engagement with open sci-
ence therefore requires not only examining institutional and
structural conditions, but also the characteristics, experiences
and positions of individuals who interpret, adopt and imple-
ment these practices in their work. Adoption of open science
can be understood as a sequential process for individuals: indi-
viduals must first be familiar with open science concepts, then
perceive them as beneficial, be able and motivated to integrate
open practices into their workflows, and ultimately recognise
their broader value for society (Cole et al. 2024) (see Figure 1).
Although much attention has focused on researchers (Pardo
Martinez and Poveda 2018; Soeharjono and Roche 2021; Ollé
et al. 2023; Ferguson et al. 2023), far less is known about how in-
dividuals outside the research community perceive and engage
with open science, despite their central role as users, interpret-
ers and mobilisers of research.

Diversity among individuals within open science stakeholder
communities (e.g., funders, knowledge brokers, infrastructure
providers) may lead to substantial variation in awareness,
expectations and uptake of open practices. Recent policies
promoting or mandating open science suggest that famil-
iarity might increase with career progression, but increased
familiarity does not always translate into active involvement
(Gownaris et al. 2022; Krauss et al. 2023). Established pro-
fessionals may default to traditional workflows shaped by
legacy incentive structures, such as researchers prioritis-
ing publication in high-impact subscription-based journals
(Rowley et al. 2022) and thereby contribute to the oligopoly
of academic publishers (Phelps 2022) or policy-makers mak-
ing decisions without direct engagement with scientific evi-
dence (The Lancet Regional Health - Western Pacific 2022;
Suazo-Galdames et al. 2025) potentially reducing their moti-
vation or perceived need to adopt open practices. Early-career
professionals, by contrast, may find it easier to incorporate
new technologies, practices and workflows, place greater
value on accessible research while still learning their profes-
sion (Berezko et al. 2021), and face stronger policy require-
ments to comply with open science expectations (Wréoblewska
et al. 2024). However, evidence also suggests that career pre-
carity (Alderson et al. 2023), reliance on traditional metrics
(Wroblewska et al. 2024; Alderson et al. 2023; Aubert Bonn
and Pinxten 2021), structural constraints (Aubert Bonn and

Pinxten 2021) and limited incentives (Roche et al. 2022;
Mabile et al. 2025) can limit their capacity to prioritise and
engage in open practices. These patterns highlight the impor-
tance of considering the characteristics of individuals within
stakeholder communities both within and beyond academia.

Gender may also shape engagement with open science. Gender
inequalities in organisations remain widespread (Piasna and
Drahokoupil 2017; Farré et al. 2022; Dick 2024), influencing
professional experiences and expectations. In science, women
face systematic disadvantages that affect recognition and career
progression (Cech 2022), including disparities in grant funding
(van der Lee and Ellemers 2015; Witteman et al. 2019; Cruz-
Castro et al. 2023), publication acceptance (Salerno et al. 2019;
Lerback et al. 2020), promotions (Moss-Racusin et al. 2012;
Régner et al. 2019), rewards (Mitchneck et al. 2016; Cruz-Castro
and Sanz-Menendez 2021), authorship and credit attribution (Ni
et al. 2021; Ross et al. 2022), as well as invisible emotional labour
(Vial and Cowgill 2022). Women collaborate more (Bear and
Woolley 2011; Abramo et al. 2013) and gender-diverse teams also
show higher creativity, innovation and collective intelligence
(Bear and Woolley 2011; Riedl et al. 2021). Because women's
communal orientation aligns with open science principles and
their contributions are often undervalued or unrecognised, open
science may be perceived as particularly rewarding, enhancing
visibility, recognition and the likelihood of actively engaging in
and promoting a positive research culture.

Building on the open science change framework (Figure 1),
this study examines how engagement with open science varies
among individuals involved in the ecological and evolutionary
research ecosystem across multiple stakeholder/organisation/
employer communities. Ecology and evolutionary biology are
particularly relevant due to the data sharing practices, global
collaboration and strong links to policy-relevant challenges
such as biodiversity loss and climate change. In addition,
these fields have been at the forefront of adopting open re-
search practices, supported by initiatives, communities and
journal policies that promote transparency, reproducibility
and data sharing. Together, these characteristics make ecol-
ogy and evolutionary biology a valuable case study for exam-
ining open science engagement across diverse stakeholder
groups. We conceptualise engagement with open science as
a sequential process that progress from (1) familiarity with
open science concepts, to (2) attitudes toward open science, to,
if applicable, (3) participation in open science practices, and
finally to (4) support for its broader societal benefits, as artic-
ulated in the UNESCO Recommendations on Open Science.
The UNESCO Recommendation on Open Science was se-
lected as the guiding framework for this study as it offers
one of the most comprehensive and internationally endorsed
conceptualisations of open science. Adopted by the UNESCO
General Conference at its 41st session in 2021, it reflects broad

OPEN SCIENCE CHANGE FRAMEWORK

FAMILIARITY — ATTITUDES —{

PRACTICES SOCIETAL

FIGURE1 | Open science change framework. This conceptual framewor!

VALUE

k conceptualises open science as a progression from familiarity and per-

ceptions to practices and support for societal goals. It was used to inform the structure of the survey.
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international consensus on the principles, values and objec-
tives underpinning open science. It also informs ongoing work
on indicators and monitoring frameworks for assessing im-
plementation, making it particularly well suited to empirical
analyses of open science engagement. In this framework, each
stage of engagement is analysed with years of experience as a
key explanatory variable, familiarity with open science func-
tioning both as an outcome of early engagement and as a pre-
dictor of subsequent stages, and gender and stakeholder group
examined as potential effect modifiers. Consistent with this
framework, we surveyed three groups: knowledge creators
(research community), knowledge mobilisers in academia
(e.g., publishers, journals, repositories, learned societies and
funders) and knowledge mobilisers outside academia (e.g.,
government agencies, NGOs, industry and other brokers). We
addressed the following research questions, each correspond-
ing to a stage of the engagement framework:

1. Familiarity: Does the effect of years of experience on famili-
arity with open science vary by stakeholder group or gender?

2. Attitudes: Do years of experience and familiarity influ-
ence positive and negative associations with open sci-
ence, and do these effects vary by stakeholder group or
gender?

3. Practices: Does the effect of years of experience and famil-
iarity on open science practices vary by gender or stake-
holder group?

4. Societal benefits: Does the effect of years of experience
and familiarity on agreement with UNESCO open science
statements vary by gender or stakeholder group?

Understanding how demographic factors and professional
roles shape engagement with open science is fundamental
for designing targeted support, training and policy interven-
tions. Such insights can help institutions, organisations and

policymakers strengthen open science engagement across the
research ecosystem and normalise open, collaborative knowl-
edge mobilisation.

2 | Materials and Methods

2.1 | Survey

We created the survey using Qualtrics to assess respondents’ fa-
miliarity with open science and the UNESCO Recommendations
on Open Science (UNESCO 2021), their associations with open
science, engagement in open science practices, and agreement
with UNESCO statements on open science. We pre-tested the
survey with colleagues to ensure clarity and relevance of the
questions.

The survey consisted of three sections. In the first part of the
survey, we collected basic demographic information and stake-
holder affiliations.

In the second section, we asked respondents to rate their famil-
iarity with open science on a 0-10 scale, indicate their familiarity
with the UNESCO Recommendations, and report engagement
in open science practices (e.g., Open Access, FAIR data, Open
Licences). We also asked respondents to indicate whether they
associated a set of positive (e.g., collaboration, efficiency, trust)
and negative (e.g., frustration, time cost, risk of scooping) terms
with open science, based on prior literature (Soeharjono and
Roche 2021; Arza and Fressoli 2017; Abele-Brehm et al. 2019).

In the third section, we asked respondents to rate their
agreement with 11 statements adapted from the UNESCO
Recommendation on Open Science on a 0-10 scale
(Zagrodzka 2024). Table 1 summarises these statements and
their descriptive labels.

TABLE1 | Survey statements on open science and their descriptive labels, adapted from the UNESCO Recommendation on Open Science.

Sentence

Description

Access to scientific knowledge should be as open as possible.

Scientific outputs (e.g., publications, research data and software, educational resources) should

be available in the public domain under an open licence.

Greater access to scientific processes and outputs increase the social impact of science.

Open science could improve the evidence needed for robust decision-making and policy.

Open science could increase trust in science.

Open science contributes to democratisation of knowledge.

Open science services should be viewed as essential research infrastructures, governed and

owned by the community.

Open science services should be funded collectively by governments, funders and institutions.
Open science contributes to fighting misinformation and disinformation.

Open science contributes to addressing existing systemic inequalities and enclosures of wealth,

knowledge and power.

Open science contributes to guiding scientific work toward solving problems of social

importance.

Open access

Open licencing

Social impact
Evidence-based policy
Increasing trust in science
Knowledge democratisation

Essential OS services

Collective OS funding
Fighting misinformation

Addressing systemic
inequalities

Addressing social challenges

Ecology and Evolution, 2026

30of 16

85UB01 SUOWIWIOD SANER1D) el |dde auy Ag pausenoh a1 SapiLe VO ‘@SN JO S9N 10} ARG BUIIUO A8]IM UO (SUORIPUOD-PUB-SWULBLIOD" A3 1M ARe1d 1 BU1UO//SARY) SUORIPUOD PUe SWB L 83 885 *[9202/TT/70] U0 ArIqIT2UIUO 4811/ ‘S0US|BOXT 218D PUe UIESH 10} 3Imusu| UoeN ‘3DIN Ad S652 €09/200T OT/I0p/wod /| 1mAReiqjeu! uo//Sdny wosj pepeojumoq ‘“TT ‘9202 ‘8SLLS70Z



Participation in the survey was voluntary, and respondents
were informed that they could withdraw at any time without
providing a reason. The University of Sheffield Ethics Review
Procedure approved the study (Application 058550).

2.2 | Recruitment and Participants

We identified organisations and individuals working in, sup-
porting, funding, publishing or using ecology and evolution-
ary biology research and data. We sent the survey directly to
approximately 6700 successfully delivered email addresses
(excluding bounced emails), including individuals and organi-
sational contacts, where publicly available contact information
was identified through multiple sources (e.g., authors of ecol-
ogy and evolutionary biology publications (2023), professional
networks, community groups and mailing lists). While recruit-
ment focused primarily on stakeholders involved in ecology
and evolutionary biology, we also contacted individuals from
broader open research, research improvement and research
support communities where the study was considered relevant
and could be shared further through professional networks.
We also shared the survey publicly via X, LinkedIn, Slack com-
munities (e.g., SORTEE, Evolution & Ecology Seminars), rel-
evant forums and email lists, and encouraged snowballing to
increase participation. Consequently, our participant group is
diverse but not statistically representative of a clearly bounded
population, with numerous responses from the Universities
and Research Institutions and comparatively fewer responses
from other stakeholder groups (see Section 4.6 for details).
The survey was open from April 23rd to August 12th, 2024,
and closed after a sustained period with no new responses. A
total of 342 participants completed the survey, representing
a variety of stakeholder groups. Respondents indicated their
primary affiliation from nine categories: Research Institutes,
Research Funders, Publishers, Journals, Learned Societies,
Repositories, Governments, Commercial/Industry and ‘Other’
(e.g., charities). To address the low participation rate outside
of universities and research institutes, we grouped stake-
holders based on their role in the knowledge cycle and land-
scape, which enabled statistical analyses. The groups include:
knowledge creators (primarily affiliated with the Universities
and Research Institutes), knowledge mobilisers in academia
(Research Funders, Publishers, Journals, Learned Societies
and Repositories) and knowledge mobilisers outside academia
(Governments, Commercial/Industry and Other).

We collected demographic information including gender, career
stage, years of experience, and primary and secondary stake-
holder affiliations. We also recorded respondents’ geographic
location (Figure 2A), though we did not include geography in
subsequent models.

2.3 | Predictions

We developed four main hypotheses. First, we expected that
self-reported familiarity with open science would increase
with years of professional experience, as more experienced in-
dividuals are more likely to encounter open science practices
and related policies. Second, we hypothesised that women

would exhibit higher familiarity, more positive associations,
and greater engagement in open science practices than men,
potentially influenced by experience. Third, we anticipated
differences across stakeholder categories, with knowledge cre-
ators showing higher familiarity but potentially more nuanced
or critical perspectives due to practical experience. Finally, we
predicted that respondents with increased years of experience
and therefore greater familiarity with open science would hold
more positive attitudes and report higher agreement with the
UNESCO Recommendations.

We included interaction terms in our models to examine
whether the effect of years of experience varied by gender and
stakeholder group. We did not have strong a priori hypotheses
regarding the direction of effects.

2.4 | Data Analysis

We conducted all analyses in R (version 4.4.2) using the brms
package (version 2.22.0) (Biirkner 2017, 2018, 2021) for Bayesian
regression modelling. Bayesian models allowed us to estimate
relationships between predictors and response variables while
explicitly quantifying uncertainty in parameter estimates (see
Zagrodzka 2026 for code).

We first excluded incomplete survey responses and participants
who reported not working in ecology or evolutionary biology.
Three respondents did not provide information on their years
of professional experience and were excluded from the models,
as this variable was included in all analyses. No missing values
were imputed. We also removed categories with very small sam-
ple sizes that would not support reliable parameter estimation.
Our original intention was to model years of experience as an or-
dered categorical predictor. However, given our modest sample
size, especially outside of the academic stakeholder group, this
was no longer viable as it would require estimating a separate
parameter for each category. To avoid over-parameterisation and
retain ordinal information, we converted years of experience to
a numeric variable by assigning each category its midpoint, with
the open-ended categories (‘< 1year’ and “>20years’) coded as 0
and 20, respectively. For beta regression models (Models 1 and
5), we rescaled Likert-scale responses from 0 to 10 to the unit in-
terval, adjusting values of 0 and 1 by +0.001 to meet the distribu-
tional requirements of the beta distribution. We used Bernoulli
regression for binary outcomes (Models 2-4).

Model 1 examined factors associated with familiarity with open
science. The response variable was familiarity with open science,
and the predictors were gender, stakeholder group and years of
experience. Models 2 and 3 examined factors associated with
positive and negative perceptions of open science, respectively.
The response variables were positive perceptions (Model 2) and
negative perceptions (Model 3), while the predictors were gen-
der, stakeholder group, years of experience and familiarity with
open science. Model 4 examined factors associated with engage-
ment in open science practices. The response variable was open
science practices, and the predictors were gender, years of expe-
rience and familiarity with open science. This model included
only knowledge creators. Model 5 examined factors associated
with agreement with the UNESCO statements on open science.

40f 16

Ecology and Evolution, 2026

85UB01 SUOWIWIOD SANER1D) el |dde auy Ag pausenoh a1 SapiLe VO ‘@SN JO S9N 10} ARG BUIIUO A8]IM UO (SUORIPUOD-PUB-SWULBLIOD" A3 1M ARe1d 1 BU1UO//SARY) SUORIPUOD PUe SWB L 83 885 *[9202/TT/70] U0 ArIqIT2UIUO 4811/ ‘S0US|BOXT 218D PUe UIESH 10} 3Imusu| UoeN ‘3DIN Ad S652 €09/200T OT/I0p/wod /| 1mAReiqjeu! uo//Sdny wosj pepeojumoq ‘“TT ‘9202 ‘8SLLS70Z



The response variable was agreement with the UNESCO state-
ments, and the predictors were gender, stakeholder group, years
of experience and familiarity with open science. Random effects
were included in Models 2-5 to account for repeated responses

A)

No. responses -

from the same participants. Weakly informative Bayesian pri-
ors were used throughout. Full details of the model structures,
priors, response distributions and predictors are provided in
Table 2.

B)

kehold: P Category Total
Research Institute 242 Knowledge Creator 242
Research Funder 15 Knowledge Mobiliser in Academia 50
Learned Society 3
Repository 14
Publisher 14
Journal 4

Government 10 Knowledge Mobiliser outside Academia 35
Commercial/Industry 7
Other 18

E)

100 96

67

60

55

38

Number of Responses
@
3

25 50 75
o) D)
250 242
200 10
8
2
g 150 .g
* 8 100
o @
s 2
g 100 §
E &
= 50
50 50
- .
[ - o
Knowledge Creator Knowledge Mobiliser Knowledge Mobiliser Female
in Academia outside Academia N
Stakeholders Category

FIGURE 2 |

Gender

*

Male Rl o §

S

v 2
< %

R

Years of Experience

Demographic information of survey respondents. (A) Geographic distribution of respondents. The map indicates the countries in

which survey respondents work. (B) Primary affiliation of respondents. The table shows the number of responses by primary stakeholder affiliation
and by newly assigned stakeholder categories. (C) Stakeholder categories. Plot showing the number of responses within each newly assigned catego-
ry. (D) Gender of respondents. (E) Years of professional experience. Distribution of respondents according to years of professional experience.

TABLE 2 | Summary of model specifications. Categorical predictors included stakeholder group (S) and gender (G), while continuous predictors

included years of experience (Y) and familiarity with open science (F).

Response Interaction Family
Question  Model variable Type Predictors terms Random effects and link
Q1 M1 Familiarity =~ Continuous G,S,Y GY,SY — Beta, logit
Q2 M2 Positive Binary G,S, Y, F GY, Sy Random ID, Bernoulli, logit
perceptions Term (positive)
Q3 M3 Negative Binary G, S Y,F GY, SyY Random ID, Term Bernoulli, logit
perceptions (negative)
Q4 M4 Practices Binary G, Y,F GY Random ID, Practice ~ Bernoulli, logit
Q4 M5 UNESCO Continuous G,S,Y,F GY,SY Random ID, Sentence Beta, logit
sentences
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We ran four Markov chain Monte Carlo (MCMC) chains with
6000 iterations each, including 2000 warm-up iterations,
yielding 16,000 post-warm-up samples. We performed paral-
lel computation across four CPU cores and set a fixed random
seed (1234) to ensure reproducibility. We version-controlled all
analysis scripts on GitHub and archived the final repository on
Zenodo (Zagrodzka 2026). Table 2 summarises the full model
specifications, and response variables correspond to the sur-
vey items.

3 | Results
3.1 | Respondent Characteristics

We received 342 completed responses, representing all three ag-
gregated stakeholder categories: knowledge creators (n=242),
knowledge mobilisers within academia (n=51) and knowledge
mobilisers outside academia (n =37, Figure 2B,C). Respondents
were nearly evenly split by gender, with 49.4% identifying as
female (n=169) and 46.2% as male (n=158, Figure 2D). Non-
binary respondents (n =9) and those who did not disclose gender
(n=6) were excluded from analyses due to small sample sizes.
Professional experience varied, with the largest group reporting
more than 20years of experience (29.5%, n=100). Other ranges
included 4-7years (20.6%, n=70), 8-12years (18.3%, n=62),
13-19years (17.1%, n=>58), 1-3years (11.8%, n=40) and less
than 1year (2.65%, n=09, Figure 2E).

We plotted respondents’ geographic distribution (Figure 2A) to
demonstrate relatively diverse representation across multiple
continents, though geographic location was not included in sub-
sequent models.

3.2 | Familiarity With Open Science and UNESCO
Recommendations

We found that self-reported familiarity with open science (0-10
scale; N=327) was moderate to high, with 72% of respondents
scoring between 6 and 10. The median score was 8 (IQR=6-9).
Awareness of the UNESCO Recommendations varied, with 39
respondents (11.9%) reporting high familiarity, 134 respondents
(41.0%) indicating awareness and 154 respondents (47.1%) re-
porting no familiarity.

3.3 | Familiarity With Open Science

3.3.1 | Does the Effect of the Years of Experience on
Familiarity on Open Science Vary by Stakeholder Group
or Gender?

Familiarity with open science increased with years of profes-
sional experience (Model 1; Figure 3A-D; Table S1.1). The main
effect of years of experience on familiarity was positive and cred-
ibly different from zero (posterior mean §=0.03, 95% credible
interval [0.002, 0.059]). However, the effect size was small, indi-
cating only modest increases in familiarity across professional
experience. This relationship was consistent across genders and

stakeholder groups, as interaction terms between experience
and gender and between experience and stakeholder role were
small and with credible intervals spanning zero.

Overall familiarity with open science was high across respon-
dents. Knowledge mobilisers outside academia reported lower
average familiarity than knowledge creators (posterior mean
B=-0.362, 95% CI [-0.806, 0.089]), whereas familiarity among
knowledge mobilisers within academia did not differ credibly
from that of knowledge creators (Figure 3A,B). Full model es-
timates and credible intervals are provided in Supplementary
Information S1 (Model 1).

3.4 | Positive and Negative Perceptions of Open
Science Terms

3.4.1 | Does the Effect of Years of Experience,
Familiarity With Open Science Influence Positive
and Negative Perceptions of Open Science Terms
and Varies by Stakeholder Group or Gender?

Familiarity with open science was a strong predictor of pos-
itive perceptions (Model 2; f=1.179, 95% CI [0.392, 1.964],
Table S1.2), but was not credibly associated with negative per-
ceptions in the corresponding model (Model 3; 8=-0.229, 95%
CI [-0.984, 0.519], Table S1.3).

In contrast, years of professional experience were associated
with less favourable perceptions overall, reflected in both pos-
itive perceptions declining with increasing experience, that is,
less positive associations with aspects of open science (Model 2;
posterior mean 3= —0.054, 95% CI [—0.094, —0.013], Table S1.2),
and negative perceptions increasing with experience, that is,
respondents experience or associate more negative aspects of
open science (Model 3; posterior mean §=0.056, 95% CI [0.018,
0.095], Table S1.3). These effects are marginal and estimated as-
suming familiarity remained unchanged across survey partic-
ipants. This is important as familiarity is positively associated
with both years of experience and positive perceptions, and so
the negative effect of years of experience on perceptions is only
marginal. In practice, the more experienced you are, the more
likely you are to be familiar with open science, and more likely
you are to have favourable perceptions, that is, the total effect
of experience on perceptions may be positive given its role on
familiarity.

There was limited evidence for moderation by stakeholder
groups, although two interaction effects were credibly dif-
ferent from zero. First, we found that positive perceptions
(Model 2; Figure 4A-D) increased more strongly with experi-
ence among knowledge mobilisers outside academia compared
with knowledge creators (5=0.090, 95% CI [0.007, 0.173]). This
suggests that years of experience may shape certain aspects of
open science that are perceived as positive among knowledge
mobilisers outside academia. In particular, some positive and
negative perceptions that are commonly associated with open
science by knowledge creators (e.g., time and financial costs)
may be understood, experienced, or associated differently
by individuals working outside academic settings, reflecting
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Model 1: Familiarity with open science
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FIGURE 3 | Posterior mean estimates from Model 1 fitted to survey data. Panels display posterior mean predictions and group-level estimates

with associated uncertainty. Across all panels, solid lines and points represent posterior mean estimates. Predictions across years of professional

experience are shown as posterior means with shaded 95% credible intervals, while group-level averages are shown as posterior medians with error

bars indicating 50%, 80% and 95% credible intervals.

differences in roles and forms of involvement rather than dif-
ferences in overall favourability. Second, negative perceptions
(Model 3; Figure 5A-D) increased less steeply with experience
among knowledge mobilisers within academia (§=-0.114, 95%
CI [-0.189, —0.038]) relative to knowledge creators. Although
statistically credible, both interaction effects were small in
magnitude, and all other stakeholder by years of experience in-
teractions were small and uncertain.

Additionally, gender differences were evident for negative
perceptions, with males reporting higher negative percep-
tions than women, though the estimated effect was very weak
(Figures 4C,D and 5C,D).

Respondents most frequently associated open science with
positive attributes such as increased visibility, trust, collab-
oration and efficiency, while concerns about financial and

time costs were also common (Figure 6). Few respondents as-
sociated open science with negative terms such as misuse or
scooping.

3.5 | Engagement With Open Science Practices

3.5.1 | Does the Effect of Years of Experience
and Familiarity on Open Science Practices Vary by
Gender?

Among respondents affiliated with universities and research insti-
tutes, engagement was highest for open access (51.8%) and FAIR
data (47.7%), followed by open methods (28.2%), with lower uptake
of open education (15.3%) and CARE principles (11.0%) (Figure 7).
A small yet comparatively high proportion of respondents (8.8%)
reported no engagement with any of the listed practices.
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Model 2: Positive attitudes with open science
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FIGURE 4 | Posterior mean estimates from Model 2 fitted to survey data. Panels display posterior mean predictions and group-level estimates

with associated uncertainty. Across all panels, solid lines and points represent posterior mean estimates. Predictions across years of professional

experience are shown as posterior means with shaded 95% credible intervals, while group-level averages are shown as posterior medians with error

bars indicating 50%, 80% and 95% credible intervals.

Engagement in open science practices was positively associ-
ated with familiarity with open science (Model 4; Table S1.4).
Familiarity showed a credible positive association with engage-
ment (posterior mean $=0.158, 95% CI [0.049, 0.267], log-odds
scale). In contrast, the main effect of years of professional experi-
ence was small and uncertain (8=0.014, 95% CI [—0.034, 0.062]).
While the estimated association with familiarity was modest, it
was considerably stronger than the corresponding effect of years
of professional experience, which was small and uncertain. As
expected from the cross-sectional design of the survey, these
analyses quantify associations rather than the direction of influ-
ence between familiarity and engagement.

There was little evidence that engagement differed substan-
tially by gender. Estimated baseline engagement was similar for
male (f=-1.654, 95% CI [—2.881, —0.403]) and female respon-
dents (8=-1.814, 95% CI [-3.002, —0.593]). The interaction be-
tween gender and years of experience was weak and uncertain
(8=-0.053, 95% CI [—0.122, 0.016]; Figure 8A,B).

3.6 | Agreement With UNESCO Open Science
Statements

3.6.1 | Does the Effect of Years of Experience, Gender
and Familiarity on Open Science on Agreement With
the UNESCO Statements Vary by Stakeholder Group?

Most respondents expressed agreement with statements de-
rived from the UNESCO Recommendations on Open Science
(UNESCO 2021), particularly those emphasising open access to
scientific knowledge (Figure 9). Agreement was slightly lower
for statements related to addressing societal challenges and
combating misinformation, although more than 70% of respon-
dents still expressed agreement.

Beta regression models indicated that familiarity with open
science was strongly and positively associated with agreement
with UNESCO open science statements (Model 5; Table S1.5).
Familiarity exhibited a robust positive effect (posterior mean
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Model 3: Negative attitudes with open science

A) B)
0.64 0.5
8 3
2 8 041
c = Stakeholder Group
- (%3
8 0.4 2 EI Knowledge Creator
S S 03- E Knowledge Mobiliser
5} = in Academia
S - IEI Knowledge Mobiliser
5] 2 outside Academia
2 =
2 @ 0.2
8 02 g
Qo0
0.14
! ! ! ! ! Knowledge Creator Knowledge Mobiliser Knowledge Mobiliser
0 5 10 15 20 in Academia outside Academia
Years of Experience Stakeholder group
C) D)
0.6 4 0.54
123 12}
L L
© T 0.4
£ E Partici t Gend
ag- o g articipant Gender
c c E‘ Female
8 3 03+
€ £ E‘ Male
ke g L
o) o)
‘(7)' “3 O 2 -
O oA 3o.
= //_// o [ ]
0.14
0 5 10 15 20 Female Male
Years of Experience Gender

FIGURE 5 | Posterior mean estimates from Model 3 fitted to survey data. Panels display posterior mean predictions and group-level estimates
with associated uncertainty. Across all panels, solid lines and points represent posterior mean estimates. Predictions across years of professional
experience are shown as posterior means with shaded 95% credible intervals, while group-level averages are shown as posterior medians with error
bars indicating 50%, 80% and 95% credible intervals.
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FIGURE 7 | Engagement in open science practices. Percentage of respondents affiliated with universities and research institutes reporting en-
gagement in specific Open Science practices as part of their work responsibilities, based on responses to the question: “‘Which aspects of Open Science
are part of your work responsibilities?’

Model 4: Open science practices

A) B)
0.6+
(2] 1%}
@ 0.64 o]
© © 057
£ £ i
= 2 Participant Gender
[0} [0}
c c F‘ Female
3 g o1
£ 044 £ | E Male
8 8 ®
I~ =
2 2
7] ®» 0.34
[e] o
o o
0.2+
0.2
0 5 10 15 20 Female Male
Years of Experience Gender

FIGURE 8 | Posterior mean estimates from Model 4 fitted to survey data. Panels display posterior mean predictions and group-level estimates
with associated uncertainty. Across all panels, solid lines and points represent posterior mean estimates. Predictions across years of professional
experience are shown as posterior means with shaded 95% credible intervals, while group-level averages are shown as posterior medians with error
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FIGURE 9 | Agreement with UNESCO open science statements. Percentage of responses on a 0-10 Likert scale (0—strongly disagree, 10—
strongly agree).
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B=0.756, 95% CI [0.325, 1.181]). Years of professional experi-
ence, by contrast, showed a small but negative association with
agreement (5=-0.031, 95% CI [-0.052, —0.010]).

Stakeholder groups' differences were pronounced, with all groups
showing higher agreement relative to the reference category,
particularly knowledge mobilisers outside academia (8=1.764,
95% CI [1.283, 2.253]). Gender effects were small and uncertain
(8=-0.140, 95% CI [—0.337, 0.055]). Interaction terms between ex-
perience and gender or stakeholder group were likewise weak and
uncertain, with credible intervals spanning zero (Figure 10A-D).

4 | Discussion

Open science is widely promoted as a way to improve trans-
parency, reliability and reuse of research, while also enabling
broader societal uptake of scientific knowledge (UNESCO 2021;
Nosek et al. 2015). Understanding who engages with open

Model 5: Societal benefits UNESCO statement:

science, and why, is therefore essential for designing effective
policies and support mechanisms. By examining familiarity, at-
titudes, practices and alignment with open science goals across
gender, career stage and stakeholder groups, this study provides
insight into the characteristics of people involved in engage-
ment with open science in ecology and evolutionary biology.
Across the first three stages of engagement (1) familiarity, (2)
attitudes, and (3) practices, familiarity with open science itself
emerged as the most consistent factor associated with engage-
ment. Familiarity was first shaped only weakly by years of pro-
fessional experience and showed little variation by gender, but
it was then strongly associated with both attitudes toward open
science and participation in open science practices. Differences
between stakeholder groups were most evident at the level of
familiarity with open science, but were weaker for attitudes
and practices once familiarity was taken into account. In con-
trast, agreement with the broader societal goals articulated in
the UNESCO Recommendations on Open Science was strongly
associated with familiarity with open science, and increased
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FIGURE 10 | Posterior mean estimates from Model 5 fitted to survey data. Panels display posterior mean predictions and group-level estimates
with associated uncertainty. Across all panels, solid lines and points represent posterior mean estimates. Predictions across years of professional
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with years of professional experience, with little variation by
gender or stakeholder group. Although these associations are
correlational and likely bidirectional, they consistently point at
familiarity as a central correlate of open science engagement,
regardless of whether familiarity drives engagement or engage-
ment increases familiarity. Together, these findings suggest that
differences in professional roles and work environments shape
how individuals come across and engage with open science,
but that support for its broader societal value is widespread and
closely associated with familiarity and understanding of open
science principles.

4.1 | Familiarity With Open Science (RQ1)

Self-reported familiarity with open science was generally high
across respondents, suggesting that open science is no longer a
niche or emerging concept within ecology and evolutionary re-
search. Familiarity showed only a weak association with years
of professional experience and did not differ meaningfully by
gender. This indicates that awareness of open science has been
spreading broadly across career stages, likely reflecting the
growing visibility of open science requirements in funder policies
and journal guidelines over the past decade, with expectations
around open access publishing, data sharing and transparency
across the research lifecycle increasingly reinforced through in-
ternational, regional and national policy (UNESCO 2021, 2022;
SPARC 2026; European Commission 2026).

Differences across stakeholder groups were more pronounced.
Knowledge mobilisers outside academia reported lower famil-
iarity than academic stakeholders, despite expressing compara-
ble levels of support for open science principles. This suggests
that while the normative goals of open science resonate beyond
academia, its terminology, infrastructures and formal practices
(e.g., transparent and unbiased methodologies, available data)
remain largely embedded within academic contexts. Given the
growing emphasis on evidence-informed policymaking and
science-policy interfaces, particularly in areas such as health
and climate change, this gap in familiarity may limit the ef-
fective uptake and reuse of research outside academia (Fears
et al. 2021; Hadorn et al. 2022). Improving transparency and
robustness in ways that are legible and usable beyond academia
could therefore maximise the societal impact of open science.

4.2 | Attitudes Toward Open Science and Perceived
Costs (RQ2)

Respondents generally associated open science with positive
outcomes, including increased trust, visibility and collaboration.
Concerns commonly raised in the research community, such as
scooping or misuse, were not prominent in this study. Instead,
the most perceived barriers were time and financial costs, and
the absence of personal or institutional rewards.

Among knowledge creators, positive associations tended to
decrease slightly with increasing years of experience (when fa-
miliarity on open science was unchanged), while negative as-
sociations increased modestly. This pattern is consistent with
prior research showing that senior researchers often operate

within entrenched incentive structures (Rawat and Meena 2014;
Link 2015; Farrow 2025), where practices emphasising produc-
tivity metrics and publication volume may conflict with the ad-
ditional labour required for open science (Farrow 2025). This
does not indicate opposition to openness, but rather highlights a
structural misalignment between open science expectations and
prevailing evaluation systems.

Despite expectations that gender differences might emerge, at-
titudes toward open science did not vary strongly by gender, al-
though men reported marginally higher negative perceptions.
This is notable in light of extensive evidence that, compared to
men, women's contributions in science are less likely to be rec-
ognised or credited (Ross et al. 2022), particularly for collabora-
tive (Bear and Woolley 2011; Abramo et al. 2013) and technical
work (Macaluso et al. 2016) that aligns closely with open science
practices but remains undervalued in current reward structures.
Additionally, women face other systemic barriers in academic
careers, including a higher likelihood of leaving STEM fields
before reaching senior positions (Holman et al. 2018). Greater
recognition and institutional support for open and collaborative
research practices may therefore have the potential to contribute
not only to more equitable credit allocation but also to improved
retention of women in academia as they progress toward senior
roles. One possible explanation for the weak gender differences
observed here is that, while open science has been proposed as
a mechanism for recognising a broader range of research contri-
butions and supporting more equitable research cultures, these
benefits may not yet be clearly perceived or realised in practice
to influence attitudes or engagement (see the next section). If the
potential career progression, increased recognition, and cultural
benefits associated with open science are not yet clearly experi-
enced by researchers, they may not provide a strong incentive for
differential engagement across genders.

4.3 | Engagement in Open Science Practices (RQ3)

Engagement in open science practices across the knowledge
creators was uneven. Open access publishing and FAIR data
practices were relatively common, likely reflecting funder and
journal mandates that increasingly require compliance (Huang
et al. 2020; Ivimey-Cook et al. 2025). In contrast, practices such
as open reviews, open licence or methods were less frequently
reported. A small proportion of respondents reported no en-
gagement with any listed practices, indicating that despite pol-
icy changes, some members of the research community do not
engage with open science practices.

Familiarity with open science was the strongest predictor of en-
gagement, showing the strongest positive association with par-
ticipation in open science practices. Although these associations
are likely bidirectional, they suggest that familiarity, knowl-
edge, capacity and support are closely linked to participation. It
is equally plausible that engaging in open science practices in-
creases familiarity with open science concepts and terminology,
reinforcing the close relationship between the two. Gender did
not significantly structure engagement. Taken together, these
findings suggest that increasing familiarity and reducing practi-
cal barriers may be more effective than targeting specific demo-
graphic groups. They also align with evidence that earlier career
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stages are more formative for adopting new research norms,
whereas established researchers may find it more difficult to
shift practices shaped by long-standing metric-driven incentives
(Rawat and Meena 2014; Link 2015; Farrow 2025).

4.4 | Support for UNESCO Open Science Goals
(RQ4)

Most respondents agreed with the statements from the UNESCO
Recommendations on Open Science (UNESCO 2021), particu-
larly regarding open access to scientific knowledge. Agreement
was somewhat lower for statements relating to addressing soci-
etal challenges and combating misinformation, although overall
support remained high. Familiarity with open science and years
of professional experience were positively associated with agree-
ment, while gender and stakeholder groups had limited influence.

This pattern is consistent with research highlighting the po-
tential of open and transparent research to strengthen trust
in science, improve research quality and tackle misinforma-
tion, particularly in policy-relevant and crisis contexts (Fears
et al. 2021; Hadorn et al. 2022; Hopf et al. 2019). Open practices
can enhance accountability, reproducibility and credibility, all
of which are critical in addressing declining trust and the spread
of false or misleading scientific claims.

At the same time, awareness of the UNESCO Recommendations
on Open Science document (UNESCO 2021) remained relatively
low. Five years after their adoption, this gap between govern-
mental commitment and practitioner awareness highlights the
need for clearer communication about the societal rationale for
open science and the role of the researcher community within
this broader policy landscape.

4.5 | From Findings to Action: Recommendations

In this section, we reflect on findings from our study to identify
potential priorities for strengthening open science engagement
across the research ecosystem and to promote open science
more effectively.

First, familiarity matters. Increased familiarity was consistently
associated with more positive attitudes, greater engagement
in practices, and stronger support for open science principles.
Although our study cannot determine the direction of these as-
sociations, familiarity is a central correlate of engagement and
may represent a practical and potentially modifiable point for in-
terventions aimed at strengthening engagement. Increased famil-
iarity may support engagement, but engagement itself may also
increase familiarity. Targeted training and guidance for research-
ers transitioning into new career stages and raising awareness
outside academia could therefore have cascading benefits.

Second, incentives need to be aligned with effort. The lack of
perceived personal or institutional rewards, combined with
concerns about time and financial costs, suggests that open sci-
ence is still often experienced as unpaid labour. Institutions and
funders could address this by recognising open science contribu-
tions in evaluation, providing financial support for open access

and data stewardship, and allowing flexibility in contracts or
timelines to accommodate open science requirements.

Third, misconceptions should be addressed directly. Concerns
about scooping or misuse were not prominent in this study,
suggesting that these risks may be overstated relative to other
barriers. However, given the potential for self-selection bias, per-
ceptions of these risks may differ in the wider ecology and evolu-
tionary biology community. Communicating this evidence may
help reduce reluctance to share data and code among research-
ers with similar perspectives to those represented in our sample,
although perceptions may differ across the wider ecology and
evolutionary biology community.

Finally, open science beyond academia is increasingly im-
portant (UNESCO 2021). As Al tools make scientific outputs
more accessible and reusable (Pei and Huang 2025; Hosseini
et al. 2025), understanding how research is produced, shared,
and validated becomes crucial for policymakers, non-profits and
the public (Winker et al. 2023). Transparency and openness can
strengthen this feedback loop, improving trust in science while
accelerating the translation of research into societal benefit,
particularly in policy-relevant domains (Cole et al. 2024; Winker
et al. 2023). This reinforces that sustaining trust in science in an
increasingly open and politicised research environment requires
greater coordination and collaboration across stakeholders in
the global knowledge system, including researchers, publishers,
institutions, funders, policymakers and society at large, span-
ning the full pathway from knowledge creation to societal use
(UNESCO 2021; Zagrodzka et al. 2024; Pei and Huang 2025).

4.6 | Future Directions

Our survey, based on a broad outreach to organisations and in-
dividuals working in ecology and evolutionary biology, provides
insights into engagement, attitudes and commitment toward
open science. However, it has several limitations that if ad-
dressed, may increase the representativeness of our sample and
strengthen inference. Despite distributing the survey as broadly
as possible, we were unable to determine how many survey in-
vitations were successfully delivered, how many were filtered to
spam or whether organisations forwarded the invitation inter-
nally. Similarly, dissemination through public platforms (e.g., X,
Slack groups, forums and email lists) likely reached only certain
demographics, and language barriers may have further limited
participation from international respondents. Consequently, our
survey may overrepresent individuals who are already familiar
with open science, and those who hold positive attitudes toward
it, introducing potential self-selection bias, which may lead to
overestimation of engagement of favourable perceptions of open
science.

Although many respondents reported familiarity with open sci-
ence, it is possible that their understanding does not align with
formal definitions, such as those articulated by UNESCO (2021).
Furthermore, because familiarity, attitudes and practices were
measured at the same time, the direction of the relationships
observed between these variables cannot be determined. As a
result, survey responses may not fully capture broader perspec-
tives or practices within the research community. Low response
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numbers further limit generalisability and increase the likeli-
hood that our findings reflect the views of more interested or
familiar participants.

Participation may also have been constrained by the lack of in-
centives, which are known to improve response rates. Finally,
representation across professional sectors was uneven, with
universities and research institutions predominating and other
groups underrepresented. While these patterns provide useful
descriptive insights, they must be interpreted with caution, as
the survey may preferentially capture perspectives of more ac-
cessible or engaged segments of the community.

Despite these limitations, the survey offers a preliminary over-
view of current practices and perceptions regarding open science
in ecology and evolutionary biology. It highlights areas where
further investigation, perhaps using complementary qualitative
or targeted methods, could provide a more nuanced understand-
ing of engagement, barriers, and attitudes across the broader re-
search landscape. Additionally, expanding beyond ecology and
evolutionary biology would also allow assessment of the gener-
alisability of these patterns across disciplines.
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