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1.

1.1.

1.2.

Introduction

Report Focus

This report examines how open science practices contribute to research
culture, drawing on a scoping review of academic and grey literature.
While open science is widely promoted as a way to make research more
transparent, inclusive, and collaborative, less is known about how it
actually contributes to the values that underpin research culture.

Commissioned by Science Europe, this review explores the contributions
and unintended consequences of open science in realising results that
align with key research culture values such as equity, openness, integrity,
care, collaboration, and autonomy, with the aim of informing future policy
and research agendas.

Background

Research culture is increasingly recognised as a defining dimension of
contemporary research and innovation systems (UKRI, 2024). The Royal
Society describes it as “the behaviours, values, expectations, attitudes and
norms of our research communities. It influences researchers’ career paths,
and determines the way that research is conducted and communicated”
(Royal Society, n.d.).

Science Europe has itself articulated a series of position statements and
frameworks on the subject, most recently in A Vision and Framework
for Research Culture 2025. This document foregrounds values such as
openness and transparency, care and collegiality, integrity and ethics,
diversity, equity and inclusion, and collaboration. Crucially, it emphasises
that institutions should be explicit about “what is valued... why it is valued,
and how it can be translated into policy and practice” (Sapcariu et al., 2025,
p. 11).

In these communications, ‘research culture’ signals a system-wide
vision for reform. At the same time, it is useful to remember that there
are also ‘research cultures’ in the plural: field- and discipline-specific
ways of organising, producing, and validating knowledge, sometimes
referred to as epistemic cultures in the academic literature (Knorr Cetina,
1999). The singular is helpful for building shared momentum around
overarching principles, while the plural keeps in view the particularities
of knowledge practices across settings and emphasises the autonomy
of individuals, institutions, and nations in defining and enacting their
cultures of research. Both registers are important in understanding how
change takes place. These evolving meanings of research culture now
increasingly shape how reform efforts like open science are understood,
implemented, and evaluated across different contexts.


https://scienceeurope.org/our-resources/a-vision-framework-for-research-cultures/
https://scienceeurope.org/our-resources/a-vision-framework-for-research-cultures/

Open science encompasses a family of approaches that aim to enhance
the accessibility, transparency and inclusivity of research processes and
outputs, with the goal of enabling findings to be more widely shared, exam-
ined and developed by both the research community and the wider society
(Klebel et al.,, 2025; Ross-Hellauer et al,, 2022). It has been described as
“transparent and accessible knowledge that is shared and developed through
collaborative networks” (Vicente-Saez § Martinez-Fuentes, 2018) and by
Science Europe as ‘open and seamless collaboration between all actors
involved in the research process, as well as open access to research outputs...
[supporting] meaningful involvement of societal actors whenever relevant
in the research process” (Science Europe, 2022b, p. 3).

What began as narrower agendas around open access publishing and

open data has since expanded into an umbrella term covering diverse

reform trajectories. UNESCO's Recommendation on Open Science identi-
fies twelve distinct dimensions, spanning from open access and open data

to citizen science and open hardware (UNESCO, 2021). Science Europe’s

recent member survey adds further dimensions, including open research

infrastructure, stakeholder engagement, open research methods, FAIR

data and services, and leadership (Morris & Saenen, 2024). Full defini-
tions of these terms are provided in Appendix B. This report focuses on

these dimensions of open science, while exploring the extent to which,
according to the research literature, they help to realise stated values of
research culture articulated by Science Europe, in A Values Framework
for the Organisation of Research (Science Europe, 2022a) and in expanded

form in A Vision & Framework for Research Cultures (Sapcariu et al., 2025).
This review also comes at a moment when the open science movement
is maturing: early aspirations are increasingly accompanied by efforts

to build a stronger evidence base, as seen in Science Europe’s member
survey (Morris § Saenen, 2024), the growing attention to national-level

open science monitoring (OSMI, 2025), and the emergence of initiatives

like Global Research Initiative on Open Science (GRIOS, 2025).

While the open science movement has been gaining momentum for overa

decade, research culture is a more recent and still emerging policy object.
It arises as a broader umbrella term to address the systemic conditions in

which research is conducted, evaluated, and supported including, but not

limited to, the openness of research practices. This evolving agenda seeks

to complement existing open science reforms by focusing on the values,
structures, and environments that shape how research is performed

and experienced. Across policy statements, open science is consistently

cast as a mechanism for addressing systemic challenges and inequities

in research - expectations that are built into its very foundations as a

reform movement. Over time, questions of values have also become more

foregrounded in statements on open science (UNESCO, 2021) and by aca-
demic literature (Leonelli, 2023). If and how open science interventions

are actually contributing to realisation of such values according to the

research literature, is the overarching focus of this scoping review.


https://www.unesco.org/en/open-science/about
https://scienceeurope.org/our-resources/survey-report-research-assessment-open-science/
https://scienceeurope.org/our-resources/research-culture-values-framework/
https://scienceeurope.org/our-resources/research-culture-values-framework/
https://www.grios.org/
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Research Culture as a Driver of
Open Science

To date, most scholarly and policy debate has emphasised research culture
transformation as a prerequisite for advancing open science. UK Research
and Innovation’s (UKRI) review, for instance, identifies research culture
change as essential for embedding open science practices (Powell et al,,
2024). Cultural conditions matter: in hyper-competitive environments,
early data sharing is less likely, when career advancement depends on
publishing in high-impact proprietary journals, incentives to publish in
diamond open access outlets remain minimal.

Nosek’s well-known cultural change pyramid situates cultural reform at
the heart of normalising open science. It highlights five organisational
levers: make it possible (infrastructure), make it easy (user experience),
make it normative (communities), make it rewarding (incentives), and
make it required (policy) (Nosek, 2019). In Europe, the Open Science
Career Assessment Matrix (OS-CAM) and the Agreement on Reforming
Research Assessment (COARA, 2022) similarly identify assessment reform
as critical to advancing open science, while cOAlition S has aligned its
own Plan S with CoARA’s principles to promote evaluation of outputs on
intrinsic merit rather than journal prestige.

Taken together, these initiatives underscore how changes in culture and
incentives are widely seen as the facilitators and drivers of open science
adoption. They also reflect a growing recognition that meaningful change
requires co-ordinated action across all levels of research systems, rather
than isolated technical fixes.

The Knowledge Gap: Open Science’s
Contributions to Research Culture

By contrast, there is far less clarity on the reverse relationship: how open
science practices themselves contribute to research culture. Much of the
existing literature remains aspirational or forward-looking, rather than
grounded in evidence. Yet this question is crucial, since open science
interventions may generate both intended and unintended consequences
depending on the context into which they are introduced.

The absence of robust evidence on these dynamics presents a challenge

for stakeholders like policymakers, research funding and performing

organisations, as well as researchers, who need to assess not only whether

open science ‘works’ in some general sense, but how, under what condi-
tions, and with what effects.


https://coara.org/agreement/the-agreement-full-text/
https://coara.org/agreement/the-agreement-full-text/
https://www.coalition-s.org/

1.5.

1.6.

Aims of this Review

This review was commissioned by Science Europe. As set out in the invi-
tation to tender (p. 2), the task is to:

“[Clonduct a scoping review of the academic literature on open science [...] covering
all elements of open science identified in the survey, as well as the themes explored,
and [serve] as the basis for a review of how open science impacts and contributes
to research cultures. The link to research cultures should be made according to the
effects and unintended consequences of open science policies and practices on the
expectations, behaviours, and attitudes of the research community.”

Following this mandate, our study systematically scopes the peer-re-
viewed and grey literature to understand how open science practices
influence cultures of research. Using PRISMA-ScR methodology (Tricco
et al., 2018), we map existing evidence on:

the mechanisms through which open science practices shape
research culture,

the contextual factors that enable or constrain these outcomes, and
the knowledge gaps and directions for future research and action.

Composition of the Team

This project was a collaborative effort between Centre for Science and
Technology Studies (CWTS) at Leiden University and the Open and Repro-
ducible Research Group at Know Center Research GmbH.

The team was composed of three senior and three junior researchers with
different training backgrounds (including sociology, psychology, political
science, humanities, and computer science) and prior knowledge of the
research area.
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Methods

Overview

This scoping review followed the PRISMA methodological framework
for systematic and scoping reviews (Page et al., 2021; Tricco et al., 2018).
Searches were conducted in the Web of Science Core Collection and
SciELo database to broaden geographic coverage. This was supplemented
with snowballing of references via OpenAlex and targeted grey literature
searches (e.g. policy reports). Full search strings are provided in Appendix
D, with data and further supplemental information shared on Zenodo
(Kormann et al., 2025).

Allrecords were managed in Zotero in which duplicates were also removed.
The SyRF platform (Bahor et al., 2021) was used to screen database search

results. Title and abstract screening of database search results was con-
ducted by two reviewers using a ‘four-eye principle’ i.e. both reviewers

had to agree for a record to proceed to the next stage. Disagreements

were resolved by a third reviewer. Full-text screening was then applied,
followed by structured data extraction using a pre-defined charting form

(Appendix C). The process for grey literature and snowball literature iden-
tification differed slightly (see details below).

In line with PRISMA, the work proceeded in five steps:

Identifying the research question
Identifying relevant studies

Selection of eligible studies

Charting the data

Collating and summarising the results

Identifying the Research Question
This review addressed the following questions:

What findings have been reported in the literature regarding the
contributions of open science to research culture?

What kinds of mechanisms produce these contributions?

What contextual factors enable or constrain these contributions?
What knowledge gaps and indications for future research emerge from
the findings of Questions 1-3?

Identifying Relevant Studies

Database searches in Web of Science and SciELO were conducted on 22
April 2025, with the snowball search conducted 26 June 2025 and grey lit-



2.4.

erature searches taking place from 02 July 2025 to 17 July 2025, limited to
English-language records. Search terms were derived from authoritative
sources, including UNESCO’s Recommendation on Open Science, Science
Europe’s member surveys, and the Royal Society's definition of research
culture (see Appendix B for keywords and their definitions).

Searches were conducted in Web of Science, supplemented by:

Snowballing references of included studies in OpenAlex using its API
via R and previously included records as seeds for citation coupling.
Targeted grey literature searches via Google! and relevant
organisational websites (e.g. OECD, UNESCO, EC, EUA, Science Europe;
search strings had to be split into parts for this).

The complete Boolean search strings for the database search are pro-
vided in Appendix D. The grey literature search processis detailed in the
supplemental materials (Kormann et al., 2025).

Selection of Eligible Studies

Screening followed PRISMA 2020 guidelines and is summarised in a
PRISMA flow diagram (see Figure 1). Records from the database search
results were screened independently by two reviewers at title/abstract
and full-text level. Disagreements were resolved by a third reviewer. The
top 500 snowball search results were screened only once at title and
abstract. Grey literature search results were immediately screened with
only relevant literature being saved. Included literature was then moved
forward into a joint full-text screening and data charting phase.

Inclusion criteria

Peer-reviewed articles, preprints, or grey-literature reports from
recognised stakeholders.

Empirical studies (quantitative, qualitative, mixed) reporting on
contributions of open science to research culture.

Non-empirical works making a substantive theoretical contribution,
grounded in empirical examples.

Records in English (or with English translations).

Exclusion criteria

Reviews, editorials, letters, book reviews.

Studies reporting only expected (not observed) contributions of open
science interventions.

Normative advocacy pieces lacking empirical/theoretical contributions.

Google did not always yield exactly the same number of results when searches were repeated;
however, it was useful to search sites that did not provide their own search interface.

10
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Studies reporting only on research culture’s contributions to
open science.

Studies reporting attitudes, values, or prevalence of open science
practices without analysis of contributions to research culture.

Charting the Data

Data were extracted from Zotero using a pre-specified charting form in
Excel (Appendix C). Fields included bibliographic details, study design,
relevance to dimensions of open science and research culture, research
culture values, mechanisms, contextual factors, reported findings and
outcomes. Full definitions of the terminology we use are in Appendix A.

Collating, Summarising, and Reporting
the Results

Extracted data were compiled into a shared dataset. Themes were devel-
oped iteratively by the review team, informed by existing frameworks

and refined through discussion and stakeholder feedback. This iterative

framework development drew in particular on Science Europe’s A Values

Framework for the Organisation of Research (Science Europe, 2022a) and

Vision § Framework for Research Culture (Sapcariu et al., 2025).

Results are presented both as a quantitative overview (produced using

the R programming language; R Core Team, 2024) and as narrative pres-
entation of key findings that summarises themes and patterns emerging

from our analysis. The final section draws out wider implications of the

studies’ findings, addresses study limitations, and sets out priority gaps

for future research.

Ethics, pre-registration, and data
availability

As aliterature review the study does not require ethical approval and none
was sought. The study was pre-registered at the Open Science Foundation
(protocol: https://osfio/s79ct). The list of records analysed in this review in
addition to further supplemental information and processing and analysis
code is available on Zenodo: https:/doi.org/10.5281/zenodo0.17190288 (Kor-
mann et al.,, 2025).

11
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FIGURE 1

Results
Quantitative summary

The final sample of the review consists of 62 studies, which were included

after a systematic database, grey literature and snowball search. The

original database search yielded 2,614 unique records, which were initially

screened by two reviewers. Interrater reliability was moderate (Cohen’s

Kk =.41). Disagreements were resolved by a third reviewer and further dis-
cussed in joint meetings to continuously improve the screening process

and learn more about the understudied phenomenon of research culture.
From this first round, 55 studies were retained and served as seed records

for the snowball search.

In this phase, 3,737 additional records were identified, of which the top
500 entries (not marked as reviews, editorials, letters, or datasets) were
screened. From these, 25 studies were moved forward, with five included
in the final dataset. In addition, 35 records from the grey literature were
saved, of which two were ultimately included in the sample. This process
resulted in a final sample of 62 studies (see Figure 1).

PRISMA flow diagram of identified records, screening results and final
included records

Identification of studies via databases and registers Other methods

c
) ) e )
& [ Reweis ideriliea o Duplicate records Reccs)zwdos\/\;g:nzzzl(?c:om‘
2 Web of Science (n=2,613) =% P <

= Sci A removed (n=21) (n=3,737; first n=500
£ CiELO (n=22) d)

s screene

\

Records screened — Records excluded
(n = 2,614) (n = 2,279)

\

o Reports assessed for
c Reports sought for > Reports not retrieved eligibility:

g retrieval (n=335) (n=1) Snowball search (n=25)
O

(7]

* Grey literature (n=35)

Reports assessed for
eligibility (n=334)

Reports excluded:
mf Non-English (n=8)
Out of scope (n=271)

Studies finally included in
review (n=62)
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FIGURE 2

NOTE

Most of the included studies were journal articles (n=58; 93.5%), along-
side a few other publication types. Most studies (90.3%, n=56) employed

empirical approaches, whereas only 6 (9.7%) were theoretical. Most were

published from 2020 onwards, with a median publication year of 2022

(the earliest dated back to 2010).

Looking at the thematic distribution of the records, based on Web of Sci-
ence disciplinary categories, many contributions originated from library
and information science (n=17; 27.4%), computer science (n=10; 16.1%),
and psychology (n=9; 14.5%). Regarding open science practices, most
studies addressed open science in general (n=21), open/FAIR data sharing
(n=17), or open access (n= 15). Other categories such as preregistration
(n=7), open methods (n=4) and open infrastructure (n=2) were less fre-
quent. Preprints, open peer review, open evaluation, open code/software/
tools, and citizen science were each represented only once (see Figure 2).

Covered open science categories as coded for each record

Open Science in general

Open/FAIR Data (data sharing)

Open Access

Preregistration 11.3%

Open (research) methods 6,5%

Open Infrastructure(s) 32%

Preprints 16%

Open Peer Review 16%

Open Evaluation n 16%
Open Code/Software/Tools m 16%

Citizen Science m 16%

One record can discuss multiple open science aspects and therefore be represented more
than once; percentages are calculated based on the total number of included records.

Based on the definition of research culture by the Royal Society Open
Science, all records were assigned to which research culture aspects
they address (see Figure 3). Multiple categories could be chosen for each
record, with records having a mean of 1.42 assigned research culture
aspects (min=1, max=4). The majority of records referred to behaviours
(n=36) and norms (n = 22), while attitudes (n =13), expectations (n = 9) and
values (n =7) were less common. Beliefs as an aspect of research culture
were only coded to be addressed once.

1

7N 274%

24,2%

2

1

33,9%

13



FIGURE 3 Addressed research culture aspects as coded for each record

NOTE

FIGURE 4

NOTE

Behaviours
Norms 35,5%
attitudes (Y 210%

Expectations 14,5%

Values 74 113%

Beliets [ 16%

One record can discuss multiple research culture aspects and therefore be represented
more than once; percentages are calculated based on the total number of included records.

Regarding primary research culture values assigned to each record by our
team (see Figure 4), a strong dominance of openness and transparency
(n=35)was evident, followed by integrity and ethics (n =13). Other values
appeared less often, including collaboration (n = 6), equality/diversity/
inclusion (n =5), autonomy/freedom (n = 2), and care and collegiality (n =1).
In some cases, secondary codes were assigned, most notably showing
overlap between openness and integrity (with seven studies carrying
both codes).

Covered research culture values as coded for each record

Openness and Transparency

Integrity and Ethics (< 210%

Collaboration 9,7%

Equality/Diversity/Inclusion 8,1%

Autonomy/Freedom E 3,2%

Care and Collegiality || 16%

This figure only represents the primary categories coded for each record that are also
the basis of the narrative presentation of results; some records were also assigned sec-
ondary categories.

Based on the Behaviour Change Wheel (BCW) framework (Michie et al,,
2011, p. 7), codes were assigned to reflect through which mechanism(s)
open science practices asserted their influence on research culture (see
Figure 5). The most common mechanisms were environmental restruc-
turing (n = 21) and enablement (n = 15), followed by persuasion (n = 8),
modelling (n = 6), incentivisation (n = 6), and education (n = 6). Less fre-
quent were restrictions (n = 5), coercion (n = 5), and training (n = 2).

3

581%

S 56,5%
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FIGURE5 Behaviour Change Wheel mechanisms relevant for included records

Environmental Restructuring 339%
Enablement [ R 24 2%
Persuasion - 12,9%
Modelling 97%

Incentivisation 9,7%

Education 9,7%

Restrictions 8,1%

Coercion

8,1%

Training M 32%

NOTE  Onerecord can be assigned multiple BCW mechanisms and therefore be represented more
than once; percentages are calculated based on the total number of included records.

The assessment of outcome directions presented a mixed picture: 24
studies reported predominantly positive contributions of open science
to research culture values, 27 mixed effects, while 6 documented null
effects and 5 negative contributions (see Figure 6).

FIGURE 6 Direction of outcomes presented by included records

Mixed HE 435%

Positive 38,7%
v [ 07
Negative [NNNE] 5.1%

Overall, the records cover a wide range of open science practices, discipli-
nary contexts, and research culture values (see Appendix E for additional
figures and tables). However, the focus of the sample is clearly shaped by
recent, empirical studies that emphasise openness and transparency.

15



3.2. Thematic results

We provide the following summaries of key findings per research culture
value set out by Science Europe in A Values Framework for the Organisa-
tion of Research (Science Europe, 2022a) and expanded on in A Vision §
Framework for Research Cultures (Sapcariu et al., 2025).

Equality, Diversity and Inclusion

The values of Equality, Diversity and Inclusion (EDI) emphasise that

all roles within the research community should be accessible and

accommodating to all, regardless of sex and gender, ethnicity, disability,
sexuality, class, faith, or other factors. It highlights the importance of
supporting diversity across social categories, experiences, compe-
tencies, and merits of individuals, as well as across research inputs

(methods, data, tools), outputs (communication and dissemination

types), and organisational structures that govern the research process

(Science Europe, 2022a).

Within the open science movement, this value has been taken up in dif-
ferent ways: sometimes with the promise that greater openness will create

a more inclusive system, sometimes with warnings that without justice

inthe processes and practices of openness being upheld, other benefits

of open science may be undermined (e.g. Leonelli, 2023; Bezuidenhout,
2025). Research has been quite varied in reporting positive and negative

contributions of open science towards EDIL

Murphy et al. (2020) provide some encouraging evidence that literature on
open science may be shifting authorship dynamics in ways favourable to
women. Their bibliometric analysis shows that women were increasingly
occupying high-status authorship positions (first or last author) in open
science literature across 2010-2017, with odds of a woman in such a
role rising by approximately 15% per year. This contrasts with trends
in the parallel reproducibility literature, where women's representa-
tion in top authorship roles was declining. Their study also noted that
the research publications in open science were more interconnected,
with denser collaborative ties and more frequent use of communal and
prosocial language used in studies, compared to the reproducibility lit-
erature. This suggests that the open science research space may foster
an environment with somewhat stronger communal norms than in
reproducibility research.

Wilson et al. (2022) examine whether open access publishing may help
counter prevailing patterns of gender disadvantage in academic careers,
which are often based on traditional publication indicators. Drawing on
workforce and bibliometric data from universities in Australia and the
UK, they examine correlations between open access publishing patterns
and career outcomes for women researchers, including salary levels.
Their analysis suggests that some forms of open access publishing, par-

16



ticularly gold open access, are associated with higher salaries for women,
potentially reflecting improved visibility and citation impact. The authors

also find that institutional context matters: in Australia, universities with

higher proportions of women academics show slightly higher gold open

access output, whereas the trend in the UK is marginally negative, possibly
due to differences in national open access policies and funding mecha-
nisms. Though the study does not establish causal effects, it draws on prior
literature to suggest possible explanations for the observed correlations

and contributes to ongoing conversations about how open access prac-
tices may influence gender equity in academic careers.

More negatively, Beigel (2024) argues that open science’s egalitarian

promise may remain unfulfilled if it is pursued without informational

justice. Beigel stresses that openness cannot be reduced to simply making

data or outputs available. If the conditions under which more available

outputs and data reproduce epistemic hierarchies or ‘subalternating’
(subordinating) logics, then the research culture effects may still be neg-
ative, even if more activities and outputs are ostensibly ‘open’. Beigel

highlights cases where indigenous communities resisted the “‘compulsive

opening” (p. 4) of their knowledge systems in the drafting of the UNESCO

Recommendation on Open Science, leading to changes in its language.
This example crystallises the point that openness pursued as an end in

itself can be harmful if the means of inclusion are not just and respectful.
Similarly, Cocq (2023) notes how indigenous researchers in Sapmi are

using open digital tools in innovative ways, but warns that questions

of ownership, authority, and control over digital data remain unsettled.
Without clear answers on how to handle such sensitive material, the risks

of exploitation or disrespectful involvement loom large. These accounts

argue that openness is also about whose knowledge is legitimised, and

on what terms.

In a different vein, Defazio et al. (2022) show that academics with broader

professional commitments and parental responsibilities are more likely
towithhold data and materials from previously published research. Here,
the end goal of open science to generate communalism and collabora-
tion collides with time and resource pressures, suggesting that when

academics need to prioritise caring responsibilities, sharing data and

materials is often deprioritised. The implication is that open science

ideals may not fully align with lived conditions, as capacities to enact

openness are unevenly distributed. In this example, EDI challenges are

made visible in new ways and even reproduced, rather than ‘fixed’ by
open science practices.

A common thread here is that open science can be an engine for more
inclusive research cultures, but only if accompanied by the right social
and organisational conditions. Without these, well-meaning attempts
to improve social inequalities and injustices may fail to redress them or
even unintentionally exacerbate them.

17



Openness and Transparency

Openness and transparency are clearly central values to the open sci-
ence project, promising that research can be made more trustworthy,
more efficient, and more collaborative if conducted in the open. The
empirical evidence on whether such values are achieved through
open science practices and policies is though somewhat mixed. There
are a range of outcomes, positive, negative, mixed and null, which we
now highlight.

Among the positive contributions reported, through experimental studies

Schneider et al. (2022) report that open science badges can increase trust
in scientists among the public, student teachers, and fellow researchers.
The authors suggest though that this effect may also depend on credi-
bility: badges assigned by journals with clear, transparent peer-review
processes are trusted, while self-assigned badges are not. This would

suggest openness signals in the form of badges can strengthen trust,
particularly when backed up by existing authority and reputation. This

raises questions about whether badges themselves are driving trust, or

simply reinforcing trust already associated with recognised actors. In

this sense, the intervention may have limited effectiveness in contexts

where that prior credibility is lacking, with the overall efficacy of these

interventions brought into question.

Vicente-Saez and colleagues (2020, 2021), in interview studies of sustain-
ability science teams in Finland, describe how open access, open data, and

stakeholder collaborations have extended traditional scientific norms.
They argue that open access, open data, and collaborative practices are

expanding Mertonian scientific norms of communalism, universalism,
disinterestedness, and organised scepticism into new ‘expansive norms’
of participation and authorisation. Research teams that once worked in

isolation now co-produce research with a wide range of stakeholders,
from municipalities to NGOs. This is framed by the authors as a cultural

shift in whom is authorised to contribute to knowledge production and

how trust is conferred.

An evaluation of the Horizon 2020 programme shows that the open access
requirements of the programme significantly increased the availability
of open research outputs, with open access publications rising from 65%
in 2014 to 82% in 2022, and datasets from 64 in 2015 to 1,694 in 2020
(Directorate-General for Research and Innovation (European Commis-
sion) et al., 2024). This illustrates how formal funding mandates can drive
real behavioural change in publishing. Anagnostou et al. (2015) analyse
data sharing in human paleogenetics, looking at both publications and
a survey of researchers. They report very high sharing rates (97.6% of
papers), substantially higher than in other areas of genetics. This, they
argue, is not explained solely by compliance with journals or funders, but
by awareness-raising, education, and persuasion mechanisms that have
helped shift attitudes and beliefs. In this field, openness and transparency
have been understood as ways to improve trust and the academic quality
of research. Their conclusion is that epistemological motivations and
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awareness of the importance of openness can effectively complement
policies and technical fixes.

Wallis et al. (2013) studied data sharing practices over a decade at the

Center for Embedded Networked Sensing. They found researchers were

generally willing to share data with colleagues outside their teams, as

they were motivated by benefits such as avoiding duplication and cre-
ating new research opportunities. Sharing was done through requests,
posting online, or repositories, though most data exchanges occurred

between trusted colleagues. The authors use these insights to suggest
openness of data sharing can promote and reinforce gift-economy norms

in research, which is especially important if policies do not enforce it.

Turning to more negative reportage, Lilja (2020), surveying Finnish

researchers, found that mandatory open science policies adopted by

universities created feelings of alienation. While researchers supported

openness in principle, the experience of top-down coercion led many to

disengage. Policies aimed at increasing transparency therefore produced

resistance when researchers felt excluded from the policymaking pro-
cesses.

Peterson and Panofsky (2023) frame Metascience as a scientific-intellec-
tual movement that emerged from open science and science of science,
with a mission for methodological reform. It argues that Metascience
often inadvertently reproduces unexamined norms, such as assuming
that science is a unified field governed by universal methods and effi-
ciency metrics. These assumptions conflict with insights from science
studies, which emphasise the diversity and disunity of scientific prac-
tices. The authors caution that a dominant preference for quantitative,
positivist, atheoretical approaches could result in overgeneralised
reforms, counterproductive norm imposition across disciplines, and
marginalisation of qualitative research. Attempts by such reforms to pro-
mote transparency may therefore create new blind spots and exclusions.

Focusing on mixed or null reporting, Reichman et al. (2021) surveyed
research data management (RDM) practices across disciplines and
reported that while data sharing is widely supported rhetorically, 42%
of respondents said sharing data was not a priority. RDM was often
treated as a technical exercise rather than a cultural or organisational
one. Respondents highlighted how responsibilities for data curation
were given to temporary staff, resulting in knowledge loss when con-
tracts ended. In practice, openness policies added layers of technical
management without solving underlying cultural barriers.

Cenci et al. (2024) surveyed established dental researchers in Brazil to
examine perceptions of research integrity, open science, and evaluation
practices in hiring, promotion, and grants. The study finds that while
respondents rated non-traditional activities, like open science practices,
integrity-related behaviours, and positive research climate, as more
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important for advancing science and creating social impact, traditional
activities like publishing in high-impact journals remained far more
important for career advancement. Incentives tied to open science and
research integrity have therefore not shifted expectations about what
matters for career development and progression, and by extension have
not changed behaviours at the same pace. The main contextual barrier
is the persistence of the journal impact factor and publication-based
assessment criteria as dominant yardsticks. The authors note that most
respondents had been in research for over a decade, suggesting they
were socialised into this older system, which may help explain the limited
effect of newer incentive schemes.

Stojanovski and Mofardin (2025) surveyed Croatian institutional pub-
lishers to map Diamond Open Access. They found that while Diamond
Open Access journals embody openness in publishing, this does not
translate into wider adoption of other open science practices such as
open peer review or data sharing. In this case, openness in one domain
did not spill over into others.

Even within the more positive cases, important limits and contextual

nuances were visible. Some studies suggest that interventions like

openness badges only build trust when backed by credible institutions

(Schneider et al,, 2022), and that data sharing often occurs within trusted

circles without extending to broader reuse (Wallis et al., 2013). Others are

based on single disciplines orlocalised settings (Vicente-Saez et al., 2021).
As with other research culture values, whether openness and transpar-
ency are realised in practice depends on how open science practices are

supported, perceived, and sustained across diverse contexts.

Integrity and Ethics

Upholding values of integrity and ethics denotes that everybody involved
in research has a responsibility to make sure work is carried out in a
reliable, honest, respectful, and accountable way. This applies not only
to how research is conducted and funded, but also to how results and
processes are shared with others. This can involve giving proper credit to
all contributors, being clear about methods and standards, and ensuring
that quality is checked at every stage (Science Europe, 2022a). How open
science practices influence these principles of integrity and ethics is
explored in a range of recent studies, which highlight both the oppor-
tunities and challenges for building a trustworthy research culture.

Several studies highlight progressive cultural shifts. Torka et al. (2023)
show that replication studies have become somewhat more accepted
in social psychology journals - while only 12% of author guidelines
mentioned replication in 2015, this figure rose to 25% by 2022. Although
most journals still made no reference, replication has moved from the
margins to a partly legitimate element of publishing practice. Similar
patterns emerge in organisational behaviour research, where Tenney et
al. (2021) document arise in preregistrations and open data between 2011
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and 2019, even though most articles still did not adopt such practices. In

biomedical research, Wallach et al. (2018) find that disclosure of funding
and conflicts of interest has become common, while protocol sharing
and replication remain rare but more visible than in previous decades.
Brenninkmeijer et al. (2019) examine how openness and transparency
are enacted in the experimental practices of psychologists, particularly
through openness and transparency of reporting in methods sections.
Drawing on interviews with 22 Dutch psychologists, the study finds strong

normative support for open science, especially as a means of increasing

transparency. However, researchers were often unclear about what open

methods entail in practice, and their actual behaviours did not always

align with open science ideals. The findings highlight a mixed picture,
where endorsement of openness coexists with cultural frictions, uncer-
tainty, and limited behavioural change in how methods are reported.

Other contributions point to the specific strengths and weaknesses of
particular practices. Meskus et al. (2018) illustrate the potential of open
peer review through the STAP stem-cell scandal, where blogs and plat-
forms such as PubPeer enabled collective scrutiny and rapid exposure
of data manipulation. These forms of ‘accelerated virtual witnessing’
demonstrate how openness can strengthen accountability, even if their
impact is most visible in high-profile cases. Metcalfe et al. (2020) highlight
how preregistration has become a norm in clinical trials, reinforced by
journals and research funding organisations, and how bottom-up initi-
atives such as the UK Reproducibility Network help embed integrity in
institutional practice.

A particular focus in several studies is open access. Tella (2020) shows
how, under career and resource pressures, Nigerian researchers are
especially vulnerable to predatory publishers, undermining trust in their
work internationally. Zheng and Fu (2024) reveal that retraction rates are
highest among Gold Open Access publications, though the meaning is
ambiguous: this may reflect greater transparency and faster error detec-
tion in such journals, but could also point to structural weaknesses in
some open access models.

Other work emphasises the ambivalence of open science more broadly.
Zong et al. (2023) show that open science badges significantly increase

data sharing but have limited impact on long-term scholarly reception,
boosting social media attention but not citation rates. Hosseini et al.
(2024) argue that open science initiatives that support research integrity
can reinforce Mertonian norms such as communality and scepticism, but
may also exacerbate inequalities by relying on third-party infrastructures

and fuelling pressures for disclosure and surveillance. Finally, Maddi et al.
(2024) find that open access publications are not more frequently sub-
ject to post-publication peer review than closed articles, suggesting that
self-correction processes operate largely independently of access status.
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Taken together, these studies indicate that open science can strengthen

integrity and ethics by making replication more legitimate, preregistra-
tion more widespread, and collective accountability more visible. At the

same time, they show that openness can also introduce new vulnerabili-
ties, from predatory publishing to inequalities in infrastructure, and that

cultural embedding is essential.

Care and Collegiality

This value highlights the responsibility of research communities and
actors to foster safe, supportive, and respectful workplaces (Science
Europe, 2022a). This assumes that research does not occur in isolation,
but is embedded within a dynamic ecosystem that includes individ-
uals (researchers, participants, administrators), institutions, material
resources, and the wider natural and societal context.

Only one study in the scoping review with a primary emphasis on care

and collegiality was found. Taking the example of ongoing lack of recog-
nition for curatorial work within open science - which plays a vital role

in enabling the reuse of data and materials, Pasquetto et al. (2025) argue

such efforts often remain under-recognised. In many cases, curatorial

activities are largely invisible: they are seldom featured in project mission

statements or get clearly articulated elsewhere. Curatorial work only
tends to be acknowledged when it is explicitly stated as part of a project’s

objectives. Even in projects that explain why they chose certain curatorial

approaches, there is often little detail about who made those decisions

or carried them out (Pasquetto et al.,, 2025).

This sparse literature suggests this is an under-explored area, and future
research should consider how open science practices contribute to the
relational dimensions of research systems. Care and collegiality, after all,
are foundational conditions for good research cultures.

Collaboration

Collaboration is about the importance of working together in research.
This includes co-operation between people with different skills within
the same discipline, across disciplines, for improving research pro-
cesses such as replication and reuse, and with partners from education,
policy, industry, and society. Collaboration, when kept in balance with
competition, is seen as a key condition for producing high-quality and
trustworthy research (Science Europe, 2022a).

The analysed studies demonstrate that open science influences this
value in different ways. Baker and Millerand (2024) illustrate, using the
case of long-term ecological research (LTER), how community-driven
data infrastructures can evolve over decades to enable co-operation.
Their ‘incremental growth model shows that openness does not emerge
through top-down initiatives, but through continuous negotiation and

22



collective learning within research communities. A positive outcome
of this process has been the strengthening of data literacy and a sense
of responsibility within the community. At the same time, this form of
collaboration remains resource-intensive and highly dependent on
institutional support. Thus, cultural change in research emerges mostly
when technical, social, and organisational factors are effectively aligned.

Lee et al. (2023) examine individual data sharing practices in psychology,
using Ostrom’s theory of collective action to explain how early participa-
tion can help establish shared norms and values. Their survey suggests

that once data sharing becomes common practice, it reinforces a co-op-
erative culture and increases the likelihood of continued engagement.
At the same time, they note that motivations are mixed: while some

view sharing as a contribution to collective knowledge, others see it as a

strategy for enhancing professional reputation. Collaboration between

science and society is most visible in the context of citizen science. L'As-
torina et al. (2023) show that researchers with prior experience in such

projects view citizen science more positively, by recognising its potential

for enriching knowledge production through citizen collaboration. At the

same time, concerns persist over a lack of institutional support, the fra-
gility of long-term public engagement (since sustained collaboration often

falters without stable resources and institutional commitment beyond

project cycles) and insufficient recognition of contributions, especially
from citizens. L'Astorina et al. further argue that these challenges are

reinforced by incentive systems that continue to prioritise traditional

research outputs over citizen engagement.

Finally, Felt et al. (2016) highlight the limitations of transdisciplinary sus-
tainability research. While transdisciplinary funding instruments created
new spaces for exchange, entrenched academic value systems, power
asymmetries, and short-term projectlogics hindered the development of
genuine collaboration. Although some partnerships did emerge through
these funding instruments, a broader cultural shift remained stunted
because otherinstitutional frameworks of academia remained unchanged.

In sum, these studies demonstrate that open science can contribute to
research culture by fostering collaboration. Positive effects arise through
community-driven infrastructures, strengthened norms, institutional
support, and societal engagement. Yet, the findings also show that these
impacts can often be slow, context-dependent, and limited by existing
conditions. Crucially, collaboration can only become a cultural norm
when resources, recognition systems, and institutional structures actively
support it.
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Autonomy/Freedom

Autonomy and academic freedom are widely recognised as founda-
tional to research as a form of organised enquiry. They are typically
understood to refer to the capacity of researchers and institutions to
pursue questions, methods, and topics based on professional expertise
and judgement, with minimal external interference. It is often claimed
that such autonomy is essential for advancing robust and innovative
knowledge, and for enabling research to serve societal progress and
sustainability. Realising this value depends not only on freedom from
constraint but also on positive conditions, such as adequate funding,
infrastructure, and recognition of diverse contributions and career
paths. When supported appropriately, autonomy is assumed to foster
creativity, inclusivity, and excellence across research domains. It also
reflects a relationship of trust between research communities and
the wider public, enabling scholarship to fulfil its broader social role
(Science Europe, 2022a).

The open science movement has generally positioned itself as an enabler

of autonomy and academic freedom. By promoting transparency, repro-
ducibility, and collaboration, open science seeks to enhance trust and

accountability without undermining researchers’ freedom to define their

own research questions, methods, and dissemination practices. Values

such as open access, data sharing, and participatory research are meant
to enhance trust and accountability without undermining the freedom

to explore ideas independently.

The research literature on how open science practices affect academic
freedom and autonomy in practice, however, is rather limited. The small
amount of literature highlights both unintended effects of reforms and
the practical obstacles they encounter.

On one hand, Collins et al. (2021) reveal that while open science innova-
tions like pre-registration aim to enhance rigour and credibility, they may

inadvertently constrain researchers’ sense of autonomy and intellectual

freedom. The study shows that highly structured publication practices

designed to prevent selective reporting and questionable data use may

reduce opportunities for exploratory inquiry, which many researchers

find more enjoyable and motivating, and essential for creativity. By fos-
tering a culture heavily focused on confirmatory research and prediction,
open science practices like pre-registration may shift attention away from

self-directed curiosity toward compliance with standardised protocols.
This tension illustrates how efforts to improve transparency and reliability

can unintentionally limit the freedom to pursue unanticipated questions,
thereby challenging the balance between rigour and the autonomy nec-
essary for scientific discovery and innovation.

While academic freedom often refers to researchers’ individual freedom
to pursue inquiry, it also includes the epistemic autonomy of institutions
and national systems to set their own publishing norms and research
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agendas. Beigel (2021) explores how Latin America’s longstanding
open access ecosystem, built through public universities and regional
repositories, has struggled to gain recognition within global research
evaluation frameworks and indexing services. The author argues that
a lack of interoperability between these regional infrastructures and
dominant international systems results in the systematic devaluation of
local open access outputs. Such outputs, in this context, cannot break the
powers of ‘global’ infrastructures and metrics, with many Latin American
researchers therefore ultimately incentivised to aim for internationally
recognised outputs, at a cost of local autonomy in knowledge production.

These examples suggest that while open science can support academic
freedom and autonomy, it may also work against these values if governed
by rigid standards and infrastructures that fail to accommodate diverse
regional, local or epistemic contexts

Change mechanisms in context

Based on categories from the BCW (Michie et al., 2011), the quantitative

summary (Section 3.1) showed open science interventions were premised

most often around two primary change mechanisms: environmental

restructuring and enablement. Environmental restructuring refers to

structural or systemic changes that alter the physical or social context
in which researchers and other research actors operate (c.f. Michie et al.,
2011). This may include the creation of new infrastructures , changing

institutional processes, or modifying the surrounding environment in

whichresearch and research governance is performed. Enablement refers

to increasing capabilities or reducing barriers, for example, where insti-
tutions lack the means to engage in desired practices.

Baker and Millerand (2024) illustrate how long-term ecological research

communities built open data infrastructures over decades, thus reshaping

scientific collaboration by embedding openness into the research envi-
ronment (an illustration of effective environmental restructuring). By
contrast, Beigel (2021) highlights how the lack of interoperability in

Latin American open access infrastructure has led to under-valuation

of regional research in evaluation systems - pointing to how absences

and shortcomings in infrastructures have meant epistemic autonomy
and visibility of certain research outputs is constrained. Beigel's narrative

suggests an overall incomplete and partially ineffective environmental

restructuring to date, whereas Baker and Millerand point to positive out-
comes and impacts of restructuring, over a long duration.

Pasquetto et al. (2025) suggest that resourcing and recognising often
invisible curatorial labour can enable professionalisation and thus support
more equitable participation in open science practices. Similarly, Yuan et
al. (2025) show how academic libraries and librarians act as key enablers
for open science by offering tools, services, training and infrastructure,
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though they note these support structures are unevenly distributed and
more widely available in wealthier settings.

A mechanism like coercion, although coded less frequently by the team,
was associated with unintended consequences. Lilja (2020) documents

how mandatory open science policies introduced by Finnish universities

created feelings of alienation among researchers (despite in principle

support for the ideas), as the top-down policies failed to engage with

local values and provide adequate support to enable open practices. This

suggests enforced changes and technical fixes alone are unlikely to cat-
alyse culture change. Mandatory policies may in some circumstances

play a role, but it is also inferred from the findings and from previous

literature (e.g. Nosek, 2019) that multi-level changes to norms, incentives

and resources, and compatibility with epistemic traditions, may also be

required to support cultural change.

Further systematic research is needed to: a) investigate whether these

reported claims are observed in other settings, b) understand better how

less frequently observed mechanisms (e.g. persuasion, modelling, restric-
tion and coercion) operate in practice and c) explore how combinations of
mechanismes interact over time to influence the outcomes and impacts

of open science practices and realisation of research culture values.
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4. Discussion, Limitations,

and Future Directions

This report is thought to be the first scoping review to examine sys-
tematically the literature on open science’s contributions to research

culture. In what follows, some of the more striking themes and patterns

that have emerged across the studies reviewed are considered. The

study’s limitations are then discussed, before zooming out to reflect on

the current state of research literature on open science’s contributions

to research culture, considering how far it has developed as an area

of inquiry, where gaps remain, and where opportunities for a more

concerted policy-relevant research agenda lie.

Major overarching insights from the scoping review of open science’s
contributions to research culture are:

Open science contributes to research culture - but unevenly

Open science has been shown to contribute benefits to research culture,
but its benefits are not guaranteed and can sometimes lead to unintended
consequences. In the abstract, few would disagree with espoused values
like accessibility, transparency, equity, and collaboration. However, real-
world implementation of open science practices should not be taken for
granted as necessarily realising these values. For instance, material and
infrastructural inequalities remain major limiting factors for realisation
of such values, especially in the Global South (Beigel, 2024).

Ends do not always justify the means

The contributions of open science to positive research culture shifts
depend not only on desired outcomes being realised, but also on whether
the means of achieving them are just, inclusive, and workable (arguments
also made in the work of Leonelli (2023)). For example, data sharing may
actually reproduce or deepen inequities if not supported by adequate
resourcing or attention to informational justice (Beigel, 2024; Cocq, 2023).
Likewise, open science practices that improve accessibility of information
while giving rise to new forms of invisible work or exploitation should not
be uncritically celebrated.

Research culture improvements are often realised in settings with
existing supportive institutional and social infrastructures

Positive effects are frequently reported but tend to be context-specific
and not guaranteed to occur from a given open science intervention. For
example, trust-enhancing credibility interventions were suggested by
Schneider et al. (2022) to work best in contexts where credibility already
existed, meaning in such circumstances open science badges may be
reinforcing existing reputational authority rather than building new
relations of trust in themselves. Furthermore, research communities
already aligned to open science-related values will most likely enable
stronger uptake of open science interventions, as opposed to communities
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without prior awareness or dispositions towards such values (Vicente-
Saez et al., 2021). Finally, specialist research cultures and incentives can
strongly influence whether research culture outcomes are realised or
not. Researchers will often consider whether open science interventions
are disciplinarily meaningful to them and calculate whether investing
in open science will harm their prospects, in often still traditional
reward structures.

Mechanisms of change must align to contexts

Currently, it appears that there is a significant disconnect between
institutionally mandated approaches to implementing open science
practices and community-driven engagement with open science. The
results of the recent survey conducted among Science Europe member
organisations (Morris & Saenen, 2024) suggests that member organisations
- predominantly research funding organisations - primarily drive their
own open science strategies, with additional influence from national
and international policies. However, research communities are rarely
seen as key drivers. Main barriers to overcoming the disconnect include
resource constraints, but also concerns about compatibility between
open science practices and disciplinary career requirements, followed by
practical difficulties such as challenges in relation to monitoring and legal
questions. According to the literature, effective mechanisms to overcome
the disconnect included awareness-raising and persuasion (Anagnostou
etal., 2015) and visible credibility signals (Schneider et al.,2022). Coercion,
by contrast, was in some instances reported to work (Directorate-General
for Research and Innovation (European Commission) et al., 2024) but
in some instances could be seen to backfire (Lilja, 2020). It appears
that a layered approach to behaviour change is needed that combines
coercion and mandates with efforts to align open science practices with
reputational rewards systems within scientific communities. Following
Nosek’s (2019) pyramid of culture change for open science, mechanisms
like open access and open methods mandates may play a role but also
are more effective when preceded by efforts to create awareness, foster
community buy-in, create infrastructure, and so on. This means that
open science interventions are not technical fixes, but require a holistic
approach to change that taps into and reinforces budding interest in open
science practices within academic communities.

Limitations

Due to resource constraints, the formal literature review was limited to
Web of Science-based searches (only partly compensated by reaching
out beyond its Core Collection to include SciELO). At the time of the
study, OpenAlex was deemed too underdeveloped for systematic review
purposes (e.g. user experience did not match-up to the more mature
commercial Web of Science tool). Opting for usability did mean the more
extensive global coverage of the scholarly literature offered by OpenAlex
was sacrificed. Due to resource constraints and the composition of the
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research team, only records in the English language were included. As
such, it cannot be claimed that this is a completely comprehensive global
scoping review on this topic.

The team struggled to achieve good inter-rater reliability during the
screening of records. While the authors of the report take full respon-
sibility for any limitations in the design and execution of the study, it
is believed that this also reflects deeper challenges in operationalising

‘research culture’ as an analytical concept. As an international, interdis-

ciplinary team, a range of assumptions were brought about what terms

like culture mean, and how their associated values should be understood.
Despite efforts to define such terms clearly in the study protocol, the

team’s experience raises questions about how easily they travel across

contexts. As the term research culture continues to evolve, research teams

working in this space may therefore need to accept a degree of interpre-
tive flexibility or ‘fuzziness’. Unlike analytic concepts in more mature

research areas, it may be unrealistic to expect high inter-rater reliability
when studying a concept that is still in flux, whose very strength lies in

its ability to mobilise action across multiple different constituencies (and

possibly mean slightly different things to each of them). As culture critic

Raymond Williams famously observed, “culture is one of the two or three

most complicated words in the English language” (1985, p. 87). Turning

research culture into an object of systematic study, therefore is by its

nature, a complex and often ambiguous undertaking.

The authors hope that this report, with both its strengths and limitations,
will provide insights that can inspire and guide future investigations on
this under-developed, but important, research agenda.

Reflections and Future Directions

With open science transitioning from an emerging reform agenda to an
institutionalised policy agenda, there is growing recognition that credible,
systematic evidence is essential to support its expanding ambitions and
policy relevance (GRIOS, 2025; Morris § Saenen, 2024; OSMI, 2025). In this
context, the extent to which open science is contributing to the realisation
of research culture values is an important criterion on which to monitor
and evaluate the effectiveness of its policies and programmes. Several
observations can be made about the current state of research on open
science’s contributions to research culture, drawing partly on our results
and partly on our team’s reflections on our own review process.

The current literature is highly heterogeneous, spanning diverse practices,
populations, and intervention mechanisms. This makes it difficult to draw
generalisable conclusions or identify consistent patterns. Many of the
features of a mature research area are currently lacking, such as shared
research questions, methodological conventions, theoretical frameworks,
or sustained scholarly dialogue. In light of this further support and
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funding for research is recommended, that is: (a) empirically grounded;
(b) explicit about the intervention and its intended effects; (c) focused on
specific populations; (d) attentive to the contextual mechanisms through
which open science interventions succeed or fail to contribute towards
shifts in research culture; (e) is sensitive to unintended consequences,
recognising that values can conflict, meaning achieving some values via
open science may come at the cost of overlooking or worsening prospects
for achieving others; and, (f) attuned to studying longer time-horizons
when empirically necessary (given culture change often takes a long
time to unfold).

While this field can and should remain methodologically and theoretically
pluralistic, the authors argue that its development depends on building
a cumulative library of well-designed case studies. Although relevant
literature in this review has been identified, few of the existing studies
were explicitly designed to address the research agenda it is believed
is now required. Going forward, a larger library of case studies needs
to be generated to record and compare the pathways of open science
contributions to research culture. As Flyvberg noted, areas of enquiry that
lack a critical mass of exemplar cases cannot hope to evolve and progress
(Flyvbjerg, 2006). Crucially, such a body of evidence should support not
only academic analysis, but also knowledge sharing and mutual learning
within the open science community and across stakeholder groups.

Additional research on open science’s contributions to research culture
is therefore needed to ensure that:

Open science is treated more as a hypothesis within policy and reform
movements, than self-evident truths.

Future research should test these assumptions, rather than take them
as given, through a programme of work that is:

- Empirical and clearly theorised.

- Context-sensitive and clear in reporting which mechanisms are
being employed, how, and to what effects.

- Focused on how open science interventions are implemented and
experienced in specific case settings, with comparative case studies
and studies encompassing longer timescales, especially valuable.

- Sensitive to unintended consequences, hierarchies, and frictions
between values.

Hopefully the findings and reflections can inform further research and
policy action on open science’s contributions to research culture.
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Appendix A

Glossary of Screening and Charting Terms

TERM DEFINITION

Intervention

Programme

Output

Outcome

Mechanism

Contextual enablers or
constraints

A specific activity or a set of activities intended to promote or support open
science in a target group in the research ecosystem (researchers, research
communities, universities, funders, policymakers, infrastructure providers,
publishers, the general public); e.g. introduction of a preregistration repository,
funding programme to build open research information infrastructure, citizen
science training courses for academics, or open access mandate.

An overarching (inter)national, regional, or local initiative designed to co-
ordinate multiple open science interventions in response to shared concerns
raised by the open science movement (e.g. lack of transparency, inequity,
reproducibility, engagement in research). A programme generally includes
several interventions and may cut across sectors, geographical areas, or
scientific disciplines (e.g. Plan S, EOSC, Africa PID Alliance).

The direct result or deliverables of an open science programme or intervention
e.g. number of pre-registered studies, number of datasets deposited, more
frequent contact between researchers and citizens.

Short-, medium- or long-term result, change, result, or effect associated with
the output of an open science intervention or programme, such as change in
attitudes, beliefs, knowledge, behaviours, norms, values, capabilities. Outcomes
can be intended or unintended and can occur at individual, institutional, and/
or system-wide levels e.g. more frequent contact between researchers and
citizens (output) is reported to lead to a change in culture among researchers
regarding what a legitimate collaborator looks like (research culture changed);
mandatory data sharing policy generates cynicism towards open science among
researchers (research culture not changed); drop in significant treatment effects
reporting affirms belief in importance of pre-registration policies among a
community of clinical researchers.

What makes an intervention work (or expected to work) in particular contexts
e.g. sanctions may deter non-compliance (the stick), rewards may incentivise
participation (the carrot), data sharing may facilitate collaboration, information
campaign may enhance awareness (sermon).

The conditions or environment in which an intervention is introduced, which
enables or constrains whether a mechanism is activated; e.g. one study may
report sanctions (mechanism) as working when researchers are aware of stiff
penalties for non-compliance (enabling context), while another study may
report sanctions failing to be enabled because researchers judged them to
be weakly enforced (constraining context). Whether the mechanism’s causal
potential is sparked or not, depends on the context.

NOTE Definitions for the terms intervention, programme, output, and evaluation were adapted from UNAIDS's
Glossary Monitoring and Evaluating Terms (UNAIDS § MERG, 2008). Mechanism and contextual factors
definitions were adapted from Pawson and Tilley (1997), Weiss (1997), and Dalkin et al. (2015).
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Appendix B

Open Science and Research Culture
Keywords and Definitions

Open Science Terms

TERM

Open science
(also open research,
open scholarship)

Open access

Preprints

Open/FAIR data
(also data sharing)

Open (research) methods

Preregistration

Open lab notebooks

Protocol sharing

Open code/software/

tools

Open hardware

DEFINITION

Per UNESCO (2021), “an inclusive construct that combines various movements
and practices aiming to make multilingual scientific knowledge openly available,
accessible and reusable for everyone, to increase scientific collaborations and sharing
of information for the benefits of science and society, and to open the processes of
scientific knowledge creation, evaluation and communication to societal actors beyond
the traditional scientific community.” Can be understood as an umbrella term for the
following practices, all aiming in various ways to increase access, transparency and
participation in research ecosystems.

We follow Suber (2012) and define open access literature as being research literature
(articles, books, conference proceedings) that is “digital, online, free of charge, and free of
most copyright and licensing restrictions.” Open access can be achieved either via open
access publishing (‘gold open access’), where these criteria are fulfilled on publication,
or author self-archiving of alternative versions in repositories (‘green open access’).

Versions of scholarly or scientific papers that are shared publicly (usually via preprint
servers or repositories) before they have been peer-reviewed or formally published in
ajournal.

We define open data per the Open Definition (Open Knowledge Foundation, n.d.): Data is
openif anyone is free to access, use, modify, and share it — subject, at most, to measures
that preserve provenance and openness. Open government data is not in scope. Since
not all data can be shared fully openly, data that is Findable, Accessible, Interoperable,
and Reusable (FAIR) is also within scope (Wilkinson et al., 2016).

Sharing of methods, protocols, materials, and other experimental elements, especially
to enable the re-use and reproduction/replication of research.

Registration of a research study’s hypotheses, methods, and analysis plan before data
collection begins to increase transparency and reduce bias.

Publicly accessible scientific records where researchers document and share their
experiments, methods, data, and findings in real time or near-real time to promote
transparency and collaboration.

Public sharing of detailed research procedures and methodologies to ensure
reproducibility and enable other researchers to replicate or build upon the work.

Openly available research code, software, or tools. This entails code, software and tools
which are specifically built and maintained for research purposes. Examples include
software written to accompany specific analyses, statistical libraries/packages, or
dedicated research software. General purpose open-source software is out of scope.

Per UNESCO (2021), “design specifications of a physical object which are licensed in
such a way that said object can be studied, modified, created and distributed by anyone,
providing as many people as possible with the ability to construct, remix and share their
knowledge of hardware design and function.”
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TERM

Open infrastructure(s)

Citizen science

Open evaluation

Not in scope

DEFINITION

Per UNESCO (2021), “shared research infrastructures (virtual or physical, including
major scientific equipment or sets of instruments, knowledge-based resources such
as collections, journals and open access publication platforms, repositories, archives
and scientific data, current research information systems, open bibliometrics
and scientometrics systems for assessing and analysing scientific domains, open
computational and data manipulation service infrastructures that enable collaborative
and multidisciplinary data analysis and digital infrastructures) that are needed to
support open science and serve the needs of different communities.”

Opens the research process itself to the broader public (‘citizens'). Practices range from
crowd-sourcing data collection to ‘extreme citizen science’, with public involvement into
processes of problem definition, data analysis and interpretation, as well as dissemination
(English et al., 2018). Citizen science is increasingly part of common definitions of open
science (e.g. the EC’s approach to open science (European Commission, n.d.)). It is an
important step in making research open to wider audiences, by fostering engagement
beyond consumption, and is thus included within our scope.

Umbrella term for Open research information (alternative, open sources of metrics for
quantitative evaluation of research and researchers) (Barcelona Declaration on Open
Research Information, 2024), as well as Open peer review for transparent assessment
of individual pieces of research (e.g., research manuscripts, grant proposals) (Ross-
Hellauer § Horbach, 2024).

e Opengovernment data is not in scope, as we here only include open science activities
related to academic research.

e For this reason, we also exclude open educational resources, which although
sometimes grouped under open science, relates mainly to education rather

than research.

e Openinnovation: Although sometimes identified with open science, open innovation
is seen to refer primarily to research and development in the private sector, and hence
out of scope of our study.

Research Culture Terms

TERM

Behaviours

Values

Expectations

Attitudes

Norms

DEFINITION

The actions and conduct of individuals within the research environment, including how
they interact, collaborate, and approach their work.

The core principles and beliefs that guide decision-making and priorities within the
research community.

The standards or assumptions about how researchers should perform, interact, and
contribute to their field.

The mindsets or perspectives researchers hold toward their work, colleagues, and the
research system as a whole.

The informal rules and shared understandings that shape accepted practices and social
behaviour in research settings.
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Appendix C

Data Charting Form

Indicative fields for data extraction

DATA CHART HEADING
Author(s)

Date

Title of study
Publication year
Publication type
DOI/URL

Study aims

Study details and design
(if applicable)

Relevance to which aspect
of open science

Relevance to which aspect
of research culture

Relevance to which
research culture value

Relevance to which
mechanism

Study findings

DESCRIPTION

Name of author(s)

Date article sourced

Title of article or output

Year article was published

Journal, website, conference etc.

Unique identifier

Overview of the main objectives of the study

Type of study (empirical or theoretical). Notes on method used in study (whether
quantitative or qualitative), which populations (discipline or institution type studied
etc.) were targeted.

Dimension of open science from UNESCO Recommendation/Science Europe survey.
Drop-down list: open science in general, open access, Preprints, open/FAIR data (also
data sharing), open methods (also open research methods), preregistration, open
lab notebooks, protocol sharing, open code/software/tools, open hardware, open
infrastructure(s), citizen science, open evaluation, open research information, open
peer review

Dimension of Research Culture from Royal Society definition. Drop-down list: behaviours,
values, expectations, attitudes, norms

Value of Research Culture from Science Europe vision. Drop-down list: openness and
transparency; autonomy/freedom,; care and collegiality; collaboration; equality, diversity
and inclusion; integrity and ethics (for each record one primary category was chosen,
but other relevant categories coded as well)

Intervention function according to the BCW framework: Education, Training, Persuasion,
Modeling, Incentivisation, Coercion, Enablement, Environmental, Restructuring,
Restriction

Synthesised statement of the main study results and implications that contribute to
answering the scoping review research question(s).

If stated, include: type of study (e.g. qualitative, quantitative, mixed-method, theoretical
etc.); geographical setting; population targeted by intervention (e.g. individual
researchers, research community, research funders, human resources departments,
entire research systems, citizens).

Include any outputs and/or outcomes* reported. If none, please note this.

* If you encounter the term ‘outcome measures’ reported in a document, this should

always automatically be noted as an output.



DATA CHART HEADING

Reported contextual
facilitators and barriers
to mechanisms being
activated

Notes

DESCRIPTION

Note any contextual factors which were found to enable or inhibit the activation of

mechanisms. Examples include:

An incentive (mechanism) results in researchers publicly sharing data (output)
because they trust that open data will be recognised by promotion panels (facilitating
context).

A persuasion message (mechanism) fails to change behaviour in a research field
(outcome) because it does not align with research quality standards (barrier context);

A senior researcher preprints their work to encourage others (mechanism = role
model) and junior colleagues then to do the same (outcome) because the senior
colleague is well-known and respected in the field (facilitating condition);

A training course on data sharing is offered by the university (mechanism) but
research staff do not attend (outcome) because they are overworked and do not
have time (barrier context);

Auniversity builds an online platform (mechanism) for open lab notebooks that leads
to rapid uptake and routinisation of this practice (outcome) because the platform is
available and user-friendly (facilitating context)

Queries or observations about document for internal discussion by research team,
including identification of methodological or analysis issues which may limit reliability
of results reported.
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Appendix D

Extended Search Strings

Boolean query strings

TS=(“open science” OR “open research” OR “open scholarship” OR “open
access’ OR “open data” OR “preprint*” OR “pre-print*” OR “FAIR data” OR
“data sharing” OR “open method*” OR “open research method*” OR “pre-
registration” OR “pre-registration” OR “protocol sharing” OR “open lab
notebook*” OR “open code” OR “open source software” OR “open tool*”
OR “open hardware” OR “citizen science” OR “open education*” OR “open
peer review” OR “open evaluation®” OR “open science policy” OR “open

research information” OR “open infrastructure*”)

AND TS=((research OR scien* OR academi*) NEAR/1 (“culture” OR “envi-
ronment” OR “climate” OR “integrity” OR “practice®” OR “norm*” OR
“value*” OR “behavio*™” OR “expectation*” OR “attitude*” OR “conduct” OR
“ecosystem”))

AND TS=(“effect*” OR “influence*” OR “impact*” OR “contribution*” OR
role*” OR “relationship*” OR “association*” OR “outcome*” OR “conse-
quence*” OR “result*” OR “change™” OR “implication*” OR “improvement™”
OR “shift*” OR “evolution” OR “affect*”)

“ *7 *7 %

NOT TS=(“open method of coordination” OR “This is an open access article”
OR “Published by Elsevier B.V. Open access”)
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Appendix E
Additional Figures and Tables for
Quantitative Analysis

FIGURE 7 Covered research culture values for each record (including secondary categories)

Openness and Transparency 64,5%

Integrity and Ethics WA 27.4%

Collaboration 174 19,4%

Equality/Diversity/Inclusion A 113%

Autonomy/Freedom <8 48%

Care and Collegiality n 16%

NOTE While the results narrative is structured around primary research culture categories, records could be
assigned multiple (secondary) categories which are fully reflected in this figure, meaning one record can
be represented multiple times.

FIGURE 8 Full disciplines associated with the included records (retrieved from Web of Science)

Information Science & Library Science WA 27.4%

Computer Science 16,1%

Psychology 14,5%

Business & Economics 7H 113%

Multidisciplinary Sciences 9,7%

Social Sciences — Other Topics,
Environmental Sciences & Ecology

6,5%

Public Administration,
Life Sciences & Biomedicine — Other Topics,
History & Philosophy of Science

4,8%

Medical Ethics,
Biochemistry & Molecular Biology

3,2%

Substance Abuse,

Social Issues,

International Relations,
Evolutionary Biology,

Education & Educational Research,
Dentistry, Oral Surgery & Medicine,
Cultural Studies,

Communication,

Biomedical Social Sciences,

Arts & Humanities — Other Topics,
Area Studies,

Anthropology

16%

N/A

14,5%

NOTE Disciplines were retrieved based on the disciplines associated with the source journal in Web of Science
(which was not available for some records, especially grey literature). Many source journals had multiple
categories assigned to them, meaning that some records are represented multiple times within the figure.
Percentages are calculated based on the total number of records.
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Table A Crosstab of coded open science practices and research culture aspects

Open Science Aspect Behaviours Attitudes Expectations Norms Values Beliefs
Citizen science 1 (1.6%) - - - - -

Open access 10 (16.1%) 1 (1.6%) 1 (1.6%) 3 (4.8%) 1 (1.6%) —

Open code/software/tools - - - 2 (3.2%) 1 (1.6%) -
Open evaluation — - - 1 (1.6%) - -

Open infrastructure(s) - - - 1 (1.6%) 1 (1.6%) -
Open (research) methods 3 (4.8%) - - 2 (3.2%) - -
Open peer review - - - 1 (1.6%) - -

Open science in general 14 (22.6%) 3 (4.8%) 4 (6.5%) 8 (12.9%) 3 (4.8%) -
Open/FAIR data (data sharing) 8 (12.9%) 6 (9.7%) 3 (4.8%) 6 (9.7%) 2 (3.2%) 1 (1.6%)
Preprints 1 (1.6%) - - - - -
Preregistration 2 (3.2%) 3 (4.8%) 2 (3.2%) 2 (3.2%) - -

NOTE  Onerecord can be assigned multiple open science practices and/or research culture aspects and therefore
be represented more than once; percentages are calculated based on the total number of included records.

Table B Crosstab of coded open science practices and primary research culture

values

= [VE:1114Y74 .
Open Science Aspect Collabora-  Autonomy/ Diversity/ Integrity & Openness & Care &
tion Freedom Ethics Transparency Collegiality

Inclusion

Citizen science 1 (1.6%) - — — — _
Open access - 1 (1.6%) 1 (1.6%) 4 (6.5%) 9 (14.5%) -
Open code/software/tools 1 (1.6%) - - - - -
Open evaluation - - - - 1 (1.6%) -
Open infrastructure(s) - 1 (1.6%) - - 1 (1.6%) -
Open (research) methods - - - 3 (4.8%) 1 (1.6%) -
Open peer review - - - 1 (1.6%) - -
Open science in general 2 (3.2%) — 3 (4.8%) 3 (4.8%) 13 (21%) —
Open/FAIR data (data sharing) 2 (3.2%) - 1 (1.6%) 1 (1.6%) 12 (19.4%) 1 (1.6%)
Preprints - - - - 1 (1.6%) -
Preregistration - 1 (1.6%) - 1 (1.6%) 5 (8.1%) -

NOTE  Onerecord can be assigned multiple open science practices and therefore be represented more than once.
For research culture values, only the primary coded category is considered; percentages are calculated
based on the total number of included records.
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Table C Crosstab of coded Behaviour Change Wheel mechanisms and open science
practices

science in general
Open/FAIR data
(data sharing)
Preregis-tration
Open code/ soft-
ware/ tools

Open peer

review

Open infrastruc-
Open evaluation

£
.2
c
[
<
3]
@
=

BCW
Open
access
Open
science
Open
methods
Preprints

Coercion | 2 (3.2%)| 1(1.6%)| 2 (3.2%)| 2 (3.2%) — - — - — — —

Education —| 2(32%)| 3 (4.8%) —| 1 (1.6%) - — - - — —
E—blement | 2 (32%)| 1(1.6%)| 6 (9.7%)| 2 (3.2%) —| 1(16%)| 1(1.6%) | 1(1.6%)| 1(1.6%) — -
Environmental
6 (9.7%) | 8 (129%) | 5 (81%)| 1 (1.6%) - —| 3 (4.8%) — —| 1 (1.6%) -
Restructuring
Incentivisation | 2 (3.2%) | 2 (3.2%)| 1 (1.6%)| 2 (3.2%) — — - — — — 1(1.6%)
Modelling | 2 (32%) | 3 (4.8%) —| 1(1.6%) - - - - —| 1 (1.6%) -

Persuasion | 1 (1.6%)| 4 (65%)| 2 (3.2%)| 1 (1.6%) . — - — - - —

Restrictions | 1 (1.6%)| 2 (3.2%)| 3 (4.8%) — — — - — _ _ _

Training - - 1(1.6%) —| 1(1.6%) - - - - - -

NOTE  One record can be assigned multiple BCW mechanisms and/or open science practices and therefore be
represented more than once; percentages are calculated based on the total number of included records.

Table D Crosstab of coded Behaviour Change Wheel mechanisms and research
culture aspects

BCW Mechanism Attitudes Behaviours Expectations Norms Beliefs Values

Coercion 2 (3.2%) 3 (4.8%) 1 (1.6%) 1 (1.6%) - -

Education 2 (3.2%) 4 (6.5%) - 2 (3.2%) 1 (1.6%) 2 (3.2%)

Enablement 5 (8.1%) 8 (12.9%) 2 (3.2%) 6 (9.7%) - 1 (1.6%)

Environmental Restructuring 1 (1.6%) 10 (16.1%) 1 (1.6%) 8 (12.9%) - 3 (4.8%)
Incentivisation - 3 (4.8%) 2 (3.2%) 1 (1.6%) - 1 (1.6%)

Modelling 1 (1.6%) 5 (8.1%) - 2 (3.2%) - -

Persuasion 4 (6.5%) 6 (9.7%) 3 (4.8%) 4 (6.5%) 1 (1.6%) 1 (1.6%)

Restrictions 2 (3.2%) 5 (8.1%) - 1 (1.6%) - -

Training 1 (1.6%) 2 (3.2%) — — — —

NOTE  Onerecord can be assigned BCW mechanisms and/or research culture aspects and therefore be represented
more than once; percentages are calculated based on the total number of included records.

45



Science Europe Scoping Review: The Contributions of Open Science to Research Culture

Table E

Crosstab of coded Behaviour Change Wheel mechanisms and primary
research culture values

. Openness Equality/
. Autonomy/ Integrity and Collabora- Care and . .
BCW Mechanism . and . o Diversity/
Freedom Ethics tion Collegiality .
Transparency Inclusion
Coercion 1 (1.6%) 2 (3.2%) 2 (3.2%) - - -
Education - - 4 (6.5%) 2 (3.2%) — —
Enablement - 3 (4.8%) 10 (16.1%) 1 (1.6%) 1 (1.6%) -
Environmental Restructuring 1 (1.6%) 5 (8.1%) 10 (16.1%) 2 (3.2%) — 3 (4.8%)
Incentivisation - 1 (1.6%) 4 (6.5%) 1 (1.6%) — —
Modelling - 1 (1.6%) 4 (6.5%) - - 1 (1.6%)
Persuasion — - 7 (11.3%) - - 1 (1.6%)
Restrictions - 1 (1.6%) 4 (6.5%) — — —
Training - - 1 (1.6%) 1 (1.6%) - -

NOTE  One record can be assigned multiple BCW mechanisms and therefore be represented more than once, for
research culture values only the primary coded category is considered; percentages are calculated based
on the total number of included records.

Table F Crosstab of coded contribution and open science practices
0}
= g
3 2
g c S S (] = = 2
e o = = o o g 2
c ﬁ = © = = ~. O © 2
g X g [ 2 S 'g %< b @
= < i g = 0w 9
2 " ngC 2 3 = 2 gE c38 g £
= cw e ) c c () c3 cc c =
c [Tl 0T = o o N o2 = o Q
5] o5 N J o3 o3 B oG o R ] o3 J
(8] [oR] (o).} o (e} o O Ow OE (e} o
Mixed | 7 (11.3%) | 12 (19.4%) | 8 (12.9%)| 2 (3.2%) - - - _ - — _
Negative | 2 (3.2%) —| 1(16%) | 2(32%) | 1(16% | 1(1.6%) - - - - -
Null | 3 48%) | 2((32% | 1(1.6%) - —| 1(1.6%) - - - - -
Positive | 3 (4.8%) | 7 (11.3%) | 7 (11.3%) | 3 (4.8%) - —| 1(16%)| 1(1.6%)| 4(65%) | 1(16%) | 1(1.6%)

NOTE  Onerecord can be assigned multiple open science practices and therefore be represented more than once;
percentages are calculated based on the total number of included records.
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Table G Crosstab of coded contribution and research culture aspects
Contribution Attitudes Behaviours Expectations Values Beliefs
Mixed 7 (11.3%) 19 (30.6%) 4 (6.5%) 9 (14.5%) 4 (6.5%) -
Negative 1 (1.6%) 1 (1.6%) - 2 (3.2%) 1 (1.6%) -
Null 1 (1.6%) 2 (3.2%) 2 (3.2%) 1 (1.6%) 1 (1.6%) -
Positive 4 (6.5%) 14 (22.6%) 3 (4.8%) 10 (16.1%) 1 (1.6%) 1 (1.6%)

NOTE  Onerecord can be assigned multiple research culture aspects and therefore be represented more than once;
percentages are calculated based on the total number of included records.

Table H

Crosstab of coded contribution and primary research culture values

o . Equality, Diver- Integrity & Openness & Autonomy & Care &
Contribution Collaboration . . -

sity & Inclusion Ethics Transparency Freedom Collegiality

Mixed 2 (3.2%) 3 (4.8%) 6 (9.7%) 16 (25.8%) — -

Negative - - 1 (1.6%) 1 (1.6%) 2 (3.2%) 1 (1.6%)

Null - - 1 (1.6%) 5 (8.1%) — -

Positive 4 (6.5%) 2 (3.2%) 5 (8.1%) 13 (21%) — -

NOTE  Forresearch culture values only the primary coded category is considered; percentages are calculated based
on the total number of included records.

Table | Crosstab of coded contribution and Behaviour Change Wheel mechanisms
To 5

5 £ g£ = c 2

E - 5 g €2 ] el ] 2
o o = 5 1Y) = = 2 i3] 2
= ] © 9 =] - - = k=
=] = (3} Qo =5 < ] = =] c
= (] S ] S ™ [ T @ 7] =
o [} © [ c o 2 (<] [ 9] ©
(@) (@) ] w wo = = a [v4 =
Mixed | 3 (48%)| 2 (32%)| 4 (65%)| 9 (145%)| 2(32%)| 2(32%)| 3(48%)| 3(48%)| 1 (1.6%)
Negative 1 (1.6%) - 1 (16%) 1 (1.6%) 2 (3.2%) - - - -
Null —| 10a6%)| 23B2%| 232%| 1(16%| 1(1.6% | 1 (1.6%) - -
Positive | 1 (1.6%)| 3 (4.8%)| 8 (129%)| 9 (145%)| 1 (1.6%)| 3 (48%)| 4 (65%) | 2 (32%)| 1 (1.6%)
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