
Policy Briefs
Open Science to Increase
Reproducibility in Science

Creating Trust in Open Science &
Reproducibility through Accessibility

and Transparency! 



OSIRIS POLICY BRIEF I. 
ADVANCING OPEN SCIENCE



The OSIRIS Policy Brief (PB) presents the significance of Open Science as a transformative
force in the scientific community. It serves as an initial rallying call to policymakers, researchers,
and institutions to embrace and fortify the pillars of Open Science, recognizing them not just
as ideals but as imperatives for the continued progress and reliability of scientific research. As
well as it is summarizing initial experiences of OSIRIS consortium from first year of the project. 

1. In the rapidly evolving landscape of scientific research, the principles of Open Science have
emerged as catalysts for transformative change. Open Science plays in shaping the
trajectory of scientific research, underscoring its impact on transparency, collaboration, and
the very nature of knowledge dissemination.

2.Scientific discovery has long been the compass that guides humanity toward
understanding the complexities of our world. However, the traditional model of scientific
research is undergoing a profound metamorphosis, and at the heart of this evolution lies
the paradigm of Open Science. 

3.Open Science is not merely a departure from established norms; it is a redefinition of the
scientific ethos itself. It goes over the boundaries of laboratories and academic institutions,
inviting a broader community into the discourse of knowledge creation. At its core, Open
Science is about tearing down the walls that have confined research to exclusive domains,
advocating for an inclusive and transparent approach that empowers researchers,
policymakers, and the public alike. 

4.The importance of Open Science cannot be overstated. It illuminates the path toward a
future where the fruits of research are not confined to ivory towers but are accessible to all
who seek to understand, challenge, and build upon them. In an era marked by global
challenges, Open Science serves as a linchpin for tackling complex issues collaboratively. It
propels scientific research beyond the confines of individual disciplines, fostering
interdisciplinary collaboration that is essential for addressing the multifaceted challenges
facing society. 

5.When considering future of scientific research, the transformative potential of Open
Science becomes evident. It redefines the relationship between researchers and the
broader community, sparking a symbiotic exchange that enriches both. It promises a future
where the pace of scientific discovery is accelerated, innovation is democratised, and the
impact of research is felt far beyond the laboratory or academic institution. 

6.This policy brief serves as a roadmap for policymakers and stakeholders navigating the
terrain of Open Science based on first twelve months of experiences gaining from OSIRIS
project. It outlines key considerations and recommendations to fortify the foundations of
Open Science, recognising it not only as an ideal, but as an imperative for the progress,
credibility, and societal relevance of scientific research.

1.EXECUTIVE SUMMARY



2.DEFINITIONS
Open Science1 

Open Science (OS) is the movement to make scientific research, data and their dissemination
available to any member of an inquiring society, from professionals to citizens.

Path to openness
Paths to Open Science focus on its value in improving research quality and transparency, the
public ownership of science, data and resource sharing, and the policies to put in place to
support the EU in this scientific revolution.

Open Access - Publishing Open Science
Replacing the current scientific publishing model is a major goal of OS. New organizations
and not-for-profit research and educational institutions are experimenting and adopting the
open access paradigm.

Open data - Open Science Cloud
A key step in making science open and transparent is open access to research data, also
known as open data. As research is more and more data-driven, progress in scientific
knowledge becomes intimately tighten to data availability. Open data policy enables
researchers to make use of existing knowledge in innovative, complementary ways.

 OSIRIS Open Science definition is adjusted definition coming from “Understanding open
science”. unescodoc.unerco.org. UNESCO.org. 2022. Retrieved 1 June 2023. 
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3.BACKGROUND
To understand the significance of Open Science and its contemporary relevance, it is
imperative to look into the historical evolution and fundamental components that have
shaped this paradigm shift in scientific inquiry.

Evolution of Open Science - Historical Context and Response to Contemporary Challenges

Historical Context 

The roots of Open Science can be traced back to the Enlightenment era, where the ideals of
openness, free inquiry, and the dissemination of knowledge gained prominence. Scholars of
that era championed the notion that knowledge should not be confined to the privileged few
but should be accessible to the broader public. Over the years, this ideal evolved in response to
the changing landscape of scientific research, technology, and the societal demand for
increased transparency.

Emergence as a Response to Contemporary Challenges

The contemporary scientific research is marked by unprecedented challenges and
opportunities. Issues such as reproducibility crises, concerns about scientific rigour, and the
growing complexity of research questions have prompted a re-evaluation of traditional
scientific practices. Open Science, in its modern manifestation, has emerged as a response to
these challenges, with the aim of addressing the limitations of closed and opaque research
processes. 

Today, Open Science stands as a progressive response to the dynamic nature of knowledge
creation. It recognises that collaborative and transparent sharing of information is not only
conducive to scientific progress, but is also essential to building public trust in the scientific
enterprise.

Key Components - Overview of the Main Elements of Open Science

Open Access

At the core of Open Science is the principle of open access – the unrestricted availability and
accessibility of research outputs. This includes not only scholarly articles, but also datasets,
methodologies, and supplementary materials. Open access ensures that the fruits of scientific
inquiry are not confined behind paywalls but are freely available for scrutiny, replication, and
application.

Data Sharing

A fundamental tenet of Open Science is the sharing of research data. This involves making raw
data openly available, allowing others to verify and build upon existing findings. Data sharing
improves the transparency and reproducibility of research, fostering a culture of openness and
collaboration.

Collaborative Practices

Open Science promotes collaborative approaches to research that transcend traditional
disciplinary boundaries. Collaborative practices involve openly sharing ideas, methodologies,
and findings, creating a dynamic ecosystem where diverse perspectives contribute to
scientific progress. This collaborative ethos extends to both intra- and interdisciplinary
collaboration, recognising that complex challenges often require multifaceted solutions.



4.RATIONALE FOR OPEN SCIENCE
Understanding the rationale behind Open Science is essential to appreciate its transformative
impact on scientific knowledge, innovation, and societal well-being. This section explores why
Open Science is not merely an alternative approach but a necessary evolution in the scientific
paradigm. 

Transparency and Credibility - Enhancing the Scientific Path

Opening the Black Box of Research
One of the primary rationales for Open Science lies in its capacity to bring transparency to the
scientific process. Openness ensures that the methodologies, data, and analyses that
underpin research are laid bare for scrutiny. This transparency acts as a powerful check against
questionable research practices, contributing to the overall credibility of scientific outcomes.
By allowing others to evaluate and replicate findings, Open Science establishes a robust
foundation upon which the scientific community can build with confidence.

Mitigating Reproducibility Concerns
In the age of scientific inquiry, concerns about the reproducibility of research findings have
gained prominence. Open Science directly addresses these concerns by providing a platform
for sharing raw data and detailed methodologies. This not only facilitates the verification of
results but also enables researchers to identify potential pitfalls and refine experimental
approaches, thereby enhancing the overall reliability of scientific knowledge.

Collaboration and Innovation - Fostering a Culture of Collective Progress

Breaking Down Silos
Open Science acts as a catalyst for collaboration, breaking down traditional disciplinary silos
that have hindered the exchange of ideas and methodologies. Through open access to data,
publications, and research processes, Open Science creates a collaborative ecosystem where
researchers from diverse backgrounds can converge to tackle complex challenges. This
collaborative ethos not only accelerates the pace of scientific discovery but also fosters an
environment where innovation flourishes at the intersection of different fields.

Democratizing Innovation
By encouraging the sharing of research tools, methodologies, and insights, Open Science
democratizes the innovation process. Innovations become collective assets that are accessible
to a broader community of researchers and practitioners. This not only accelerates the
translation of research into practical applications, but also ensures that the benefits of
innovation are widely disseminated, contributing to societal progress.

In essence, the key components of Open Science collectively contribute to a scientific
landscape that is transparent, accessible, and collaborative. As we explore the policies and
recommendations in subsequent sections, it is vital to keep in mind that these components
form the bedrock upon which Open Science stands, reshaping the way we approach, conduct,
and disseminate scientific research.



Building Public Trust
In an era of increasing scepticism, Open Science is a powerful tool for building and
maintaining public trust in the scientific enterprise. By making research processes and
outcomes accessible, understandable, and verifiable, Open Science helps bridge the gap
between the scientific community and the broader public, fostering a sense of inclusivity and
shared ownership of scientific knowledge.

In summary, the rationale for Open Science lies in its potential to revolutionize the scientific
research. It goes beyond methodological considerations to embrace a cultural shift that
emphasises transparency, collaboration, and societal impact. As we navigate the policy
recommendations, it is essential to recognise that Open Science is not just a theoretical ideal
but a practical imperative for advancing science and addressing the challenges of our time.

5.CHALLENGES TO OPEN SCIENCES
The journey towards Open Science, while promising
transformative benefits, is not without its share of challenges.
Recognising and addressing these challenges is essential for the
successful implementation of Open Science principles. This
section outlines key hurdles associated with the adoption of
Open Science and proposes strategies to overcome them.

Data Privacy Concerns - Balancing Openness and Confidentiality

Striking the Right Balance
One of the central challenges to Open Science revolves around the delicate balance between
openness and the protection of sensitive information. Researchers often handle data
containing personally identifiable information or commercially sensitive details. Navigating
the terrain of data privacy requires robust mechanisms to deidentify, anonymise, or secure
such data without compromising the integrity of the research.

Addressing Societal Challenges
Open Science transcends the laboratory to address real-world challenges. The openness and
accessibility of research findings enable scientific knowledge to be applied more directly to
societal issues. Whether it's in the realms of public health, environmental sustainability, or
social justice, Open Science ensures that research is not confined to academic circles but
actively contributes to addressing the multifaceted challenges faced by society.

Broader Societal Impact - Aligning Science with Societal Needs

Legal and Ethical Frameworks
Addressing data privacy concerns requires the development and adherence to clear legal and
ethical frameworks. Policymakers must collaborate with legal experts to establish guidelines
that protect individuals' privacy rights while still facilitating the sharing of critical research
data. This includes considerations for obtaining informed consent, defining data ownership,
and establishing secure data storage and transmission protocols



Incentive Structures - Realigning Recognition and Rewards

Publication Metrics and Quality
The existing incentive structures within academia often prioritise quantity over quality,
creating a disincentive for researchers to fully embrace Open Science. Traditional publication
metrics may not adequately reward practices such as data sharing, methodological
transparency, or collaboration. A critical challenge is to realign these incentives to ensure that
researchers are recognised and rewarded for the quality and openness of their contributions,
rather than sheer volume.

Recognition for Open Practices
Creating a culture that values open practices requires not only changing formal reward
structures, but also fostering a shift in the academic mindset. Encouraging academic
institutions to consider researchers' contributions to Open Science in hiring, promotion, and
funding decisions is crucial for building a community that values and actively participates in
the open exchange of knowledge.

Access to Technology

Not all researchers and institutions have equal access to the technological resources required
for effective implementation of Open Science practices. This is especially the case of some
areas outside of European Union (specifically the Global South, particularly Southeast Asia,
Latin and Central America and Africa), but even inside the European Union. Bridging the
digital divide is essential to ensure that researchers, regardless of their geographical location
or resource constraints, can actively participate in the Open Science movement.

Technological and Infrastructural Barriers - Overcoming the Digital Divide

Standardisation and Compatibility
The absence of standardised practices and interoperability among research tools and
platforms poses a significant technological challenge. Creating and promoting standards for
data formats, metadata, and interoperability can improve the efficiency of data sharing and
collaboration. Additionally, investments in developing user-friendly, open-source tools can
empower researchers to overcome technological barriers. 

In navigating these challenges, policymakers must adopt a nuanced approach, recognising
that a one-size-fits-all solution may not be suitable. 

Collaborative efforts between policymakers, researchers, institutions, and technology
developers are essential to develop adaptive strategies that foster the ideals of Open Science
while mitigating its associated challenges. By addressing these challenges head-on, the
scientific community can pave the way for a more open, transparent, and collaborative
research environment.

6.POLICY RECOMMENDATIONS
To transform the principles of Open Science into tangible realities, policymakers must enact
strategic measures that address legislative, financial, technological, and educational
dimensions. This section outlines concrete and actionable recommendations for policymakers
to champion Open Science effectively.



Legislation and Funding - Nurturing Open Science through Policy Frameworks

Integration into Legislative Frameworks
Policy makers play a central role in shaping the research landscape. By incorporating Open
Science principles into legislative frameworks, policymakers can mandate and incentivize
practices that promote transparency, collaboration, and data sharing. 

This includes: 
Establishing requirements for open access to publicly funded research outputs. 
Encouraging the use of open licenses for research publications and data. 
Recognising and rewarding researchers who actively engage in Open Science practices.

Alignment of Funding Priorities
Directing funding towards Open Science initiatives is critical for fostering a culture of
openness and collaboration.
 

Policymakers should consider the following: 
Allocating funds specifically for projects that embrace Open Science principles. 
Supporting initiatives that develop and maintain open-access repositories. 
Encouraging funding agencies to require Open Science components in research proposals. 
Infrastructure Support: Building the Foundations for Openness

Technological Infrastructure
Investing in robust technological infrastructure is essential to facilitate the seamless
implementation of Open Science. 

Policymakers can support the development and maintenance of open-access platforms
and repositories. 
Invest in the creation of interoperable tools that facilitate data sharing and collaboration. 
Collaborate with technology developers to ensure that research tools align with Open
Science standards. 

Institutional Support via institutions play a crucial role in fostering a culture of Open Science.

Policymakers should consider: 
Encouraging universities and research institutions to adopt Open Science policies. 
Providing financial incentives for institutions that actively promote and implement Open
Science practices. 
Collaborating with academic organisations to develop best-practices and guidelines for
institutional support.

Incorporating Open Science in Educational Curricula
Policymakers should advocate for the integration of Open Science principles into educational
curricula at all levels. 

This includes: 
Incorporating training on Open Science practices in undergraduate and graduate
programs. 
Offering continuing education opportunities for researchers to enhance their Open Science
skills.
Collaborating with educational institutions to develop resources and training modules.

Capacity Building - Empowering Researchers for Open Science Engagement



Establishing Training Programs
Creating targeted training programs can equip researchers with the skills needed to embrace
Open Science. 

Policymakers can: 
Allocate funds for the development of Open Science training programs and workshops. 
Collaborate with research organizations and professional societies to offer training
opportunities. 
Encourage the inclusion of Open Science training as a requirement for research funding
eligibility.

 
By adopting these policy recommendations, policymakers can actively contribute to the
establishment of an Open Science ecosystem. The interplay between legislation, funding
priorities, infrastructure development, and capacity building creates a holistic framework that
empowers researchers, institutions, and the broader scientific community to embrace and
advance the principles of Open Science.

7. IMPLEMENTATION STRATEGIES
Policy recommendations are the first step, but
effective implementation strategies are crucial to
translating these recommendations into tangible
and lasting changes in the scientific landscape.
This section outlines practical steps and
strategies to bring Open Science policies to
fruition.

Pilot Programs - Testing and Refining Open Science Practices

Designing Targeted Pilot Programs
Implementing Open Science practices on a large scale can be complex. Pilot programs offer a
controlled environment to test and refine Open Science initiatives. 

Policymakers should: 
Identify specific areas or research domains where pilot programs can be most effective. 
Collaborate with research institutions, funding agencies, and researchers to design pilot
projects that align with Open Science goals. 
Establish metrics for success and lessons learned to inform the broader implementation.

Evaluating Impact and Success
Pilot programs should be accompanied by rigorous evaluation mechanisms. 

Policymakers can: 
Establish evaluation criteria to measure the impact of Open Science practices. 
Solicit feedback from participating researchers to identify challenges and successes. 
Use the insights gained from pilot programs to refine and optimize policy
recommendations.



Engaging Academic Institutions
Academic institutions are key stakeholders in the Open Science ecosystem. 

Policymakers should: 
Foster partnerships with universities and research institutions to align policies with
institutional goals. 
Encourage institutions to establish Open Science committees or units to oversee
implementation. 
Offer incentives, such as grants or recognition, to institutions actively promoting Open
Science practices.

Forging Partnerships with Publishers
Collaboration with publishers is essential for mainstreaming Open Science. 

Policymakers can: 
Engage in dialogues with publishers to encourage the adoption of open access policies. 
Advocate for transparent publishing practices, including sharing data and methodologies. 
Explore partnerships with publishers to develop and support open-access platforms.

Collaboration with Stakeholders - Building a Coalition for Open Science

Open Science is a global topic, and international collaboration is crucial. 

Policymakers should: 
Establish collaborations with international bodies to align Open Science policies on a
global scale. 
Participate in forums and initiatives that promote cross-border cooperation in Open
Science. 
Share best practices and learn from international experiences to inform domestic policies.

Communication and Outreach - Building Awareness and Support

Communication Campaigns
Implementing Open Science requires a shift in culture and mindset. 

Policymakers can: 
Launch communication campaigns to raise awareness about the benefits of Open Science. 
Using various channels, including social networks, conferences, and workshops, to
distribute information. 
Highlight success stories and case studies to illustrate the positive impact of Open Science.

International Collaboration

Training and Capacity Building
Building a community of practitioners is essential. 

Policymakers should: 
Invest in training programs to enhance researchers' skills in Open Science practices. 
Collaborate with educational institutions and professional organizations to offer targeted
workshops. 
Provide resources and support for researchers transitioning to Open Science. 



By strategically implementing these strategies, policymakers can help bring forward a culture
of Open Science, laying the groundwork for sustained openness, collaboration, and
transparency in the scientific community. 

The success of Open Science relies on the active engagement of stakeholders, thoughtful
experimentation, and ongoing adaptation based on real-world experiences.

8.CONCLUSION
In the tapestry of scientific progress, Open Science emerges not only as a paradigm shift but
as an imperative for shaping the future of research and its societal impact. As we navigate the
intricacies of policy recommendations and implementation strategies, the urgency and
importance of adopting Open Science practices become ever more apparent, resonating not
only within academic circles but echoing throughout society.

Embracing Open Science for a Transformative Future

Urgency of Open Science
The challenges facing our world demand a scientific approach that is agile, transparent, and
collaborative. Open Science, with its emphasis on openness, reproducibility, and shared
knowledge, is the antidote to the hurdles that traditional scientific practices face. The urgency
lies not only in addressing current scientific challenges but also in fostering a culture that is
resilient and adaptive to the unpredictable demands of the future.

Benefits for Scientific Research
The potential benefits of embracing Open Science reverberate across the scientific world.
Transparency in research processes improves the credibility of results, ensuring that scientific
knowledge rests on a solid foundation. Collaboration, stimulated by the principles of openness,
propels innovation and drives breakthroughs at the intersection of diverse fields. The
integration of open access, data sharing, and collaborative practices not only accelerates the
pace of discovery but ensures that knowledge is a collective asset, accessible to all who seek to
build upon it.

Societal Impact
Beyond the area of laboratories and academic institutions, Open Science resonates with
broader societal aspirations. It is a channel for addressing real-world challenges, from public
health crises to environmental sustainability. Open Science aligns research more closely with
societal needs, fostering a dynamic exchange between the scientific community and the
public. In doing so, it not only builds public trust in science, but it also empowers individuals
and communities to actively engage with and benefit from scientific advancements.

In this concluding part of our policy brief, the call to embrace Open Science is not just a
directive to policymakers; it is an invitation to all stakeholders in the scientific world. It is a call
to researchers, institutions, publishers, and the global community to collaborate, innovate, and
contribute to a future where the gates of scientific knowledge are wide open. 

The adoption of Open Science is not a mere adjustment to the status quo but a commitment
to a new era of scientific world —one that is inclusive, transparent, and impactful. The
potential benefits for scientific research and society are vast, and the time to act is now.
Together, let us shape a future where the principles of Open Science are not just ideals but the
very fabric of scientific progress and societal well-being.



POLICY BRIEF 
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POLICY BRIEF 
FOR RESEARCH FUNDERS 

Open Science to Increase Reproducibility in Science (OSIRIS) contributes to reform of the
research and innovation system from the top down and the bottom up, to regain overall trust
in science, by investigating the underlying drivers and facilitators, co-creating and testing
effective evidence-based solutions, identifying incentives for reproducibility by stakeholders,
and embedding reproducibility in research design. The reproducibility of research results is
fundamental for rigorous, trustworthy science.

We explored barriers, drivers, enablers and incentives to reproducibility through systematic
literature review, interviews with researchers across Europe, focus group discussions with
stakeholders, and an audit of policies and guidelines of public funders using Transparency and
Openness Promotion (TOP) 2025 criteria.

Public research funders play a key role in promoting, motivating or facilitating reproducibility
in research through their policies, guidelines and funding programmes. Yet we found that
currently policies are often vague, lack clear requirements or incentives for reproducible
research practices. There is limited integration of openness and transparency standards among
EU public funders. Funders link reproducibility to open science and research integrity, yet rarely
cite it explicitly.

Our recommendations urge funders to harmonise policies and support structure across
Europe, embed reproducibility in grant criteria; incorporate capacity and skills building in
programmes for early-career researchers; and co-invest in institutional infrastructure and
support services that enhance research quality and trust.

SUMMARY

BACKGROUND

The reproducibility of research results is fundamental for rigorous science as it confirms or
corrects the outcomes of single studies. Reproducibility is understood as a continuum from the
reproduction of results—based on the same data, code and methodology—to replication—
meaning the repeating of results using the same analytical method, but with different data.
When results can be independently verified, research that goes on to influence future research
and policy decisions moves forward with confidence. However, reproducibility remains a major
challenge in many research disciplines.

Multiple institutional stakeholders play an important role in the science ecosystem: research
funders, publishers, journals and research performing organisations. Through their policies,
guidelines, initiatives, support, and interventions, they can influence the quality and
trustworthiness of research by removing barriers that hinder reproducibility, and promoting
facilitators that enhance it.



Open Science to Increase Reproducibility in Science (OSIRIS) investigates the underlying
barriers, drivers, and facilitators; tests effective evidence-based solutions, identifying incentives
for reproducibility by stakeholders, and embedding reproducibility in research design. In a
systematic scoping review, we assessed the extent to which Open Science interventions have
been rigorously tested for their effectiveness to improve reproducibility. Interviews with 60
researchers across Europe examined views, practices and motivations for reproducibility
across disciplines, with factors that facilitate or hinder. Seven focus group discussions with
research funders, journal editors, research institution leadership, national reproducibility
networks, reproducibiliTea journal clubs and civil society organisations (58 participants)
explored roles and responsibilities of these stakeholders to assure the quality and
trustworthiness of research, with initiatives to facilitate or remove barriers. An audit using
Transparency and Openness Promotion (TOP) 2025 criteria assessed how research institutions,
journals and funders address and promote reproducibility in their policies, procedures and
guidelines.

OUR RESEARCH APPROACH

WHAT RESEARCHERS SAY
Half of all interviewed researchers indicate
that research funders play a key role in
being able to promote, motivate or
facilitate reproducibility in research, by
setting the standards they expect in
research, by providing support, or through
policies. Open science and data sharing
policies are perceived as supportive
external factors, although they may be
inconsistently implemented. Interestingly,
this point of view that research funders
are important facilitators of open science
and reproducibility is stronger amongst
researchers in western and northern
Europe, compared to southern and
eastern Europe (Table 1).

Table 1.Percentages of interviewees indicating research funders as important
facilitators for reproducible research across Europe (N=60) 

North 
(Denmark,Finland, 

Ireland,
Sweden,UK) 

East 
(Hungary,Lithuania, 
Poland, Romania) 

South 
(Croatia,

Greece, Italy,
Portugal, Spain) 

West 
(Belgium, France,

Germany,
Netherlands) 

%
interviewees 

N 

63 

16 

47 

15 

27 

15 

57 

14 

At the same time, a quarter of interviewees perceive the fact
that research funders have no clear requirements or
expectations about reproducible research, and do not reward
it, as a systemic barrier. Policies and guidelines on for
example detailed reporting of research methods and the
sharing of data and code are missing or lack leverage. Where
they do exist, researchers consider them as box-ticking
exercises in the absence of monitoring, and when not
backed up by practical support. Reproducibility is then
deprioritised and unsupported, left on the margins of what
researchers experience that counts in science.



TRANSPARENCY AND OPENNESS PROMOTION 
The weakness of policy leverage is confirmed by our policy audit of public funders throughout
the EU against the TOP2025 criteria. This shows that across these European public funders,
TOP 2025 criteria are largely not promoted, supported, or recognised in policies or practices.
Data and code sharing are the most frequently required or supported research practice.
Thirteen funders (46%) in our sample require data sharing, five have public plans to implement
data sharing requirements, and two use data transparency as an evaluative criterion without
requiring it. Data transparency is the only area with any level of support for clearly documented
monitoring in place by funders, usually via data management plans (25 %), and explicit funds
available to support these activities (25%). Ensuring independent verification of research
practices (i.e. TOP Level 3) or resourcing independent checks on reporting accuracy or
computational reproducibility was not seen.

I haven't seen this in the funders
here, and I think it's a bit of a

problem. I see it as problematic of
course, because I would like my
focus on open and reproducible

research to be more acknowledged
and appreciated by the funders. But

it's not. (Social scientist, Sweden)

WHAT FUNDERS SAY
During focus group discussions, funders
themselves indicate that they indeed do not
consider research reproducibility as a criterion
for the research they fund. They typically frame
reproducibility as inseparable from open
science and research integrity, but do not
explicitly mention or define it in their policies.
They see their requirements for data
management planning, for adherence to
research integrity codes, and for transparency
protocols as indirect pathways to foster
reproducible research, even if reproducibility is
not named outright.

Public funders also indicate that
research agendas are often set by
governments, not by themselves.
Then reproducibility may clash with
the push for novelty, impact and
economic benefit—the dominant
currencies of funding. In their view
reproducibility demands more than
policy tweaks. It needs time,
resources, incentives, and a healthier
research culture. Short funding
cycles, pressure to publish positive
results, lack of value for replication,
and overwhelming researcher
workloads are enduring barriers.

I think one thing that could be a good thing is
if the funding would not be given for the

complete period of let's say three years, but it
would be kind of given in separate steps and

for example after one year you would
determine what the applicant has done to
ensure open science practices and to foster

reproducibility. 
And then you could maybe increase it in the

process. That would be the most prudent
thing to kind of check the progress at

different levels, and then to make sure that
the applicants work aligns with your visions

as a funder. 
(Medical scientist, Germany)
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POLICY RECOMMENDATIONS FOR RESEARCH FUNDERS
AND THE EUROPEAN COMMISSION

In view of the regional differences in policies and support structure for open science and
reproducible research we still see today, we call on the European Commission to guide
harmonisation on policies, guidelines and support structures across Europe.

Using reproducibility as a funding criterion can act as a strong incentive for researchers to
implement reproducible research practices. In practice this can mean that public research
funders:

Move towards more innovative mechanisms for funding independent replication of
research;
Perform expert computational reproducibility checks on research outputs to inform
assessments;
Advise review panels to score research proposals higher when they include practices
that facilitate reproducible research, such as data and code sharing plans;
Allocate bonus points to projects with built-in reproducibility components such as
preregistration, replication studies or open workflows.

Research funders can contribute towards capacity and skills building in reproducible
research practices for early career researchers, through their funding programmes for
these cohorts. They can fund development of self-learning training modules for the
doctoral researchers they fund or promote one-to-one training through a buddy-system.
Ideally, this type of training could be built into funding opportunities for early career
researchers.

Research funders should incentivize and co-finance the development of institutional
infrastructure and roles that support reproducibility. That can include co-funding data
stewards or reproducibility officers within the funded institutions. This can be seen as an
investment in the quality of the funded work at these institutions. Targeted calls for
institutional reproducibility hubs or networks, potentially requiring evidence of institutional
support, could be another way to co-create reproducibility-focused infrastructure.

https://osf.io/exy5f
https://osf.io/n7bsw
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POLICY BRIEF 
FOR JOURNALS AND
PUBLISHERS

Open Science to Increase Reproducibility in Science (OSIRIS) contributes to reform of the
research and innovation system from the top down and the bottom up, to regain overall trust
in science, by investigating the underlying drivers and facilitators, co-creating, and testing
effective evidence-based solutions, identifying incentives for reproducibility by stakeholders,
and embedding reproducibility in research design. The reproducibility of research results is
fundamental for rigorous, trustworthy science.

We explored barriers, drivers, enablers, and incentives to reproducibility through systematic
literature review, interviews with researchers across Europe, focus group discussions with
stakeholders, and an audit of policies and guidelines of public funders using Transparency and
Openness Promotion (TOP) 2025 criteria. OSIRIS is also developing a dashboard to monitor
open science practices across published papers.

Journal policies and guidelines that promote data and code sharing and structured research
results reporting are viewed as powerful enablers, though adherence monitoring is patchy.
Peer reviewers are also pivotal for the quality of reproducible research. Assessment of journals
showed most have data sharing requirements, yet few promoted broader TOP guidelines.
Editors cited resource constraints and lack of automation tools as barriers to verifying reporting
quality and data and code sharing. The OSIRIS observatory dashboard reveals low diagnostic
accuracy in current automated tools, underscoring the need for standardisation in research
outputs. 

Our recommendations urge journals to implement adaptable TOP 2025 guidelines across all
disciplines; promote structured article formats for better monitoring; and support research into
effective reproducibility checks.

SUMMARY

BACKGROUND 

The reproducibility of research results is fundamental for rigorous science as it confirms or
corrects the outcomes of single studies. Reproducibility is understood as a continuum from the
reproduction of results − based on the same data, code, and methodology − to replication −
meaning the repeating of results using the same analytical method, but with different data.
When results can be independently verified, research that goes on to influence future research
and policy decisions moves forward with confidence. However, reproducibility remains a major
challenge in many research disciplines. 



Open Science to Increase Reproducibility in Science (OSIRIS) investigates the under-lying
barriers, drivers, and facilitators; tests effective evidence-based solutions, identifying incentives
for reproducibility by stakeholders, and embedding reproducibility in research design. In a
systematic scoping review, we assessed the extent to which Open Science interventions have
been rigorously tested for their effectiveness to improve reproducibility. Interviews with 60
researchers across Europe examined views, practices, and motivations for reproducibility across
disciplines, with factors that facilitate or hinder. Seven focus group discussions with research
funders, journal editors, research institution leadership, national reproducibility networks,
reproducibiliTea journal clubs and civil society organisations (58 participants) explored roles
and responsibilities of these stakeholders to assure the quality and trustworthiness of research,
with initiatives to facilitate or remove barriers. An audit using Transparency and Openness
Promotion (TOP) 2025 criteria assessed how research institutions, journals and funders address
and promote reproducibility in their policies, procedures and guidelines.

The OSIRIS dashboard was developed to monitor open science practices across articles,
focusing on ten prominent medical journals. It combined existing tools with a Large Language
Model based tool, whose diagnostic accuracy was assessed using gold standard datasets.
Validation studies revealed limited precision for individual-level analysis and cross-initiative
comparisons. As a result, the dashboard emphasizes cautious interpretation and avoids
journal- or institution-level evaluations. It contributes to broader methodological discussions
and offers recommendations to improve open science monitoring.

BACKGROUND 

WHAT RESEARCHERS SAY
During interviews, journal policies and
guidelines that encourage or mandate the
sharing of data and code or the structured
reporting of Materials and Methods are
very much viewed as enabling forces in all
disciplines, except humanities. While such
measures are also described as still patchy
or weakly enforced, their presence is seen
to signal normative shifts. Alongside that,
also the role of peer reviewers is seen as
crucial to help ensure that published
research is well described and
reproducible. 

Multiple institutional stakeholders play an important role in the science ecosystem: research
funders, publishers, journals, and research performing organisations. Through their policies,
guidelines, initiatives, support, and interventions, they can influence the quality and
trustworthiness of research by removing barriers that hinder reproducibility, and promoting
facilitators that enhance it.

It depends on the journal. 
The journals we work with require
certain minimum information to

ensure reproducibility, like sample sizes
and basic methodologies. However,

they don't typically provide extensive
guidelines on specific reproducibility

practices. 
It's more about the reviewers. If a

reviewer is particularly interested in
reproducibility, they might request

additional information, which we can
provide. 

There's no standardized requirement
from journals to detail every aspect of

reproducibility in the guidance they
provide. 

(Medical scientist, France)



During focus group discussions, journal editors indicate that monitoring reporting quality, the
use of reporting guidelines, and making research data and code openly available is resource
intensive to check. Automation was suggested as a potential solution, as manually verifying
compliance is impractical at scale. Currently the lack of universal tools available to publishers
limits progress.

The OSIRIS work undertaken to develop an observatory dashboard to monitor open science
practices across articles and institutions highlights important limitations in the use of tools
that automatically extract information from research papers. Our analyses show that their
diagnostic accuracy is often poor. Caution is therefore warranted when interpreting their
results—particularly when assessing individual articles or comparing journals with different
formatting or reporting conventions. Such inconsistencies can lead to biased or incomplete
outputs that may misrepresent the underlying research.

Nonetheless, the development of the observatory reflects a growing interest in tracking
broader trends in research practices over time. Even with their current limitations, automated
tools can help reveal large-scale patterns related to transparency, reproducibility, or reporting
quality across disciplines. To make these tools more reliable and useful, there is a pressing
need to standardise how research outputs are reported and structured. This includes the
consistent use of metadata, structured abstracts, and adherence to reporting guidelines in a
machine-readable format. Improving standardisation would reduce noise in automated
analyses and allow for more meaningful comparisons. Ultimately, these efforts would support
the creation of more robust and scalable infrastructures for monitoring the scientific literature
and informing research policy.

TRANSPARENCY AND OPENNESS PROMOTION 
The Transparency and Openness Promotion (TOP) guidelines have been in existence for ten
years. Our assessment of policies and guidelines of the top journals where Horizon funded
research is published using the TOP 2025 criteria shows that, among research practices that
promote transparency, journals mostly engage with data and code sharing. Most journals have
at least some data sharing provisions in place. Of the 20 journals assessed, 16 (80%) met at least
Level 1 of the TOP data sharing criteria (i.e. requiring Data Availability Statement), and 12
exceeded Level 1 (i.e. requiring data deposit in a repository). Other TOP criteria are largely not
promoted, supported, or recognised in policies or practices, or only required for clinical trials.
Ensuring independent verification of research practices (TOP Level 3) or resourcing
independent checks on reporting accuracy or computational reproducibility were rare within
our study sample. Some practices were only required for clinical trials. 

And now we see more and more journals asking
authors to share their data, which is very, very

good, very positive. (Social scientist, UK)

MONITORING QUALITY AND REPRODUCIBILITY
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POLICY RECOMMENDATIONS FOR JOURNALS AND
PUBLISHERS

We call for all scientific journals to implement the Transparency and Openness Promotion
(TOP) 2025 guidelines, also ensuring that policies are homogenous between clinical trials
and other research. Here the needs and adaptation of TOP 2025 guidelines for different
fields needs to be considered. For instance, implementing all TOP research practices at
Level 3 across all disciplines and sub-fields may not be possible or practical. However,
editorial boards can consider what TOP practices and levels are applicable and desirable
within their domains and publish clear editorial guidance and justifications for their
authors.

Standardisation and structured formats of articles to facilitate monitoring of open science
practices across journals. That way data within the articles, metadata, and supplementary
documentation are easily discoverable by readers and reviewers while also facilitating
programmatic extraction of information by automated tooling. 

Journals to implement meta-research as part of their policies. For example, further
research is required to evaluate the effectiveness of reproducibility checks prior to
implementing the checklist OSIRIS developed. Assessing successful and unsuccessful
approaches will inform improvements for future iterations. Journals have an important role
to play in opening up their editorial processes to experimentation to generate evidence on
what works best to promote rigor, transparency, and reproducibility within their domains.

I just got a paper accepted in a journal where they ask for
all of your data and all of your code to be put online in an

easy-to-use format, and that should be what every journal
does. But in my experience, that's not the case. 

(Social scientist, Belgium)

https://osf.io/exy5f
https://osf.io/n7bsw
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INSTITUTIONS 



OSIRIS POLICY BRIEF FOR RESEARCH
INSTITUTIONS 

Open Science to Increase Reproducibility in Science (OSIRIS) contributes to reform of the
research and innovation system from the top down and the bottom up, to regain overall trust
in science, by investigating the underlying drivers and facilitators, co-creating and testing
effective evidence-based solutions, identifying incentives for reproducibility by stakeholders,
and embedding reproducibility in research design. The reproducibility of research results is
fundamental for rigorous, trustworthy science.

We explored barriers, drivers, enablers and incentives to reproducibility through systematic
literature review, interviews with researchers across Europe, focus group discussions with
stakeholders, and an audit of policies and guidelines of public funders using Transparency and
Openness Promotion (TOP) 2025 criteria. Through a Delphi exercise a checklist with 32 items
considered important for research reproducibility was co-created. 

Reproducibility is often hindered by unclear methodologies, inaccessible data and code, and
limited technical skills. Training is a key facilitator—especially for early-career researchers—
although it is unevenly distributed across regions and institutions. Structural enablers like
policies, infrastructure, and staff roles help, but are implemented inconsistently. Despite
widespread support for DORA and CoARA, actual shifts in assessment practices remain limited.
A publish-or-perish culture is seen as a significant obstacle, particularly in high-funded
institutions. The 32-item reproducibility checklist developed through stakeholder consultation
offers a practical tool to guide improvement towards reproducible research. 

Our recommendations urge research institutions to upskill junior and senior researchers
through (mandatory) training; to embed reproducibility-related skills and responsibilities in
support staff profiles; to develop institutional open science policies; to audit how to meet
commitments for research assessment reform in practice; and to set up bottom-up researcher
networks to foster sustainable change and embed reproducibility in research ecosystems.

SUMMARY



multiple institutional stakeholders play an important role in the science ecosystem: research
funders, publishers, journals, and research performing organisations. Through their policies,
guidelines, initiatives, support, and interventions, they can influence the quality and
trustworthiness of research by removing barriers that hinder reproducibility, and promoting
facilitators that enhance it.

The reproducibility of research results is fundamental for rigorous science as it confirms or
corrects the outcomes of single studies. Reproducibility is understood as a continuum from the
reproduction of results − based on the same data, code and methodology − to replication −
meaning the repeating of results using the same analytical method, but with different data.
When results can be independently verified, research that goes on to influence future research
and policy decisions moves forward with confidence. However, reproducibility remains a major
challenge in many research disciplines. 

OUR RESEARCH APPROACH
Open Science to Increase Reproducibility in Science (OSIRIS) investigates the under-lying
barriers, drivers, and facilitators; tests effective evidence-based solutions, identifying incentives
for reproducibility by stakeholders, and embedding reproducibility in research design. In a
systematic scoping review, we assessed the extent to which Open Science interventions have
been rigorously tested for their effectiveness to improve reproducibility. 

Interviews with 60 researchers across Europe examined views, practices, and motivations for
reproducibility across disciplines, with factors that facilitate or hinder. Seven focus group
discussions with research funders, journal editors, research institution leadership, national
reproducibility networks, reproducibiliTea journal clubs and civil society organisations (58
participants) explored roles and responsibilities of these stakeholders to assure the quality and
trustworthiness of research, with initiatives to facilitate or remove barriers. An audit using
Transparency and Openness Promotion (TOP) 2025 criteria assessed how research institutions,
journals and funders address and promote reproducibility in their policies, procedures and
guidelines.

Through a Delphi exercise, with 82 stakeholders from 21 countries (19.5% early-career, 17.1% mid-
career, and 30.5% senior researchers, 9.8% research support or administrators, 6.1% journal
editors or publishers, 8.5% funding agency members, 3.7% policymakers, and 4.9% others), we
developed a list of 32 reproducibility checks that offers a robust starting point to identify key
items to review to assess the reproducibility of research results before publication.

BACKGROUND

WHAT RESEARCHERS SAY
For research institutions, reproducibility is usually embedded within institutional frameworks,
woven into open science policies, data management plans, and ethical guidelines. This was
elicited during focus group discussions. In interviews, 27 researchers gave examples of where
institutional policies, support, infrastructure, and training facilitate reproducible research.
These are perceived as supportive external factors, albeit that they are often inconsistently
implemented.



Table 2. Percentage of interviewees that receive and give training on research practices that enhance
reproducibility, by career stage, and institution funding status (top recipients of Horizon2020 funding versus
others) (N=60)

% Receive
Training

% Given
Training

N 

First Stage
Researcher

Recognized
Researcher

Established
Researcher

Leading
Researcher

Top H2O2O
Recipientes

Other
Research

Institutions

64 

7

 14

30

10

 10

5

29

 21

20

47

 15

23

36

 22

26

19

 31

CAPACITY AND SKILLS

At my university, throughout the training,
it was important to produce clean code

and data for the purposes of just being a
good researcher, but not necessarily

explicitly about replicability. 
(Social scientist, Germany)

Training is mentioned as an important
facilitator. Where researchers had access to
training or peer learning environments, they
describe a stronger sense of competence and
confidence in sharing their materials. Some
point to awareness of open science practices
or reporting guidelines as a critical starting
factor. These accounts highlight that
reproducibility is not merely a matter of will,
but one of equipping researchers with
feasible, learnable, and context-appropriate
methods.

Sixty four percent of interviewed early career researchers receive some form of training that
facilitates open science practices or reproducible research. This can be training on open
science, data management, coding, version control, etc. This is much higher than more senior
researchers we interviewed, indicating that such training provision may be on the increase. It is
interesting to note that researchers from institutions that are amongst the top recipients of
Horizon 2020 funding give more training compared to other research institutions (Table 2).
When looking at potential regional differences, it is interesting to note that researchers in
southern Europe seem to receive very little relevant training (Table 3). Several interviewees
suggest that by integrating reproducibility training into graduate programs and making open
science part of disciplinary norms, it can be built into research culture.

When researchers attempt to reproduce the
research of others, which is common in
experimental research, many indicate this to
be challenging. Methodological descriptions
may miss crucial details, making
reproduction an exercise in guesswork or
reverse-engineering. Another challenge can
be the (un)availability of data or code and
the poor quality or usability of the shared
materials. 

So this includes how we store data,
ensuring it is preserved for like 10 years in

university storage facilities. And then,
theoretically, if others wish to use this data,

they can request access. … So, the
university has become more rigorous in the

past 2-3 years, and this is still relatively
new. (Social scientist, UK)

These issues stem to a large degree from disparities in research skills, particularly regarding
using specific software or tools. In other cases, researchers are willing to share their materials
but are unsure how to do so, especially when working with qualitative materials or large,
unstructured datasets. They may also hesitate to share data, code, and detailed methodology
for fear of being scooped or losing control of their intellectual contributions.

Interviewees commonly highlight
the central role of structural
enablers such as institutional
policies, dedicated funding, research
support staff, and training. 



It was stressed that for sustainable change, reproducibility must become an integral part of
project design, job expectations, and university strategies, including reward structures.
During focus group discussions, a strong message is that early career researchers need
training, mentorship, and a cultural environment to provide practical support to make their
research reproducible. Early career researchers themselves indicate that they lack support
from senior faculty. Leaders of research institutions voice the same concern, that while younger
researchers appear more receptive to reproducibility practices, seasoned academics often
needed extra support to adapt. Very few institutions provide training on reproducibility, and
the training that exists is usually offered on a voluntary basis, usually attracting those already
interested, rather than upskilling all researchers.

Table 3. Percentage of interviewees that receive and give training on
research practices that enhance reproducibility by region (N=60)

North 
(Denmark,Finland, 

Ireland,
Sweden,UK) 

East 
(Hungary,Lithuania, 
Poland, Romania) 

South 
(Croatia,

Greece, Italy,
Portugal, Spain) 

West 
(Belgium, France,

Germany,
Netherlands) 

% Receive
Training

% Given
Training

N 

25

44

 16

40

13

 15

7

20

 15

36

21

 14

RESEARCH CULTURE
The cultural environment and the way research is
assessed and researchers are promoted is frequently
cited as a main barrier for reproducible research. The
publish or perish culture in research, which is in part a
result of career development structures in academia,
is signalled as a barrier to reproducible research by a
third of interviewees. It appears to be a more
important barrier for male (45%) versus female (24%)
researchers; is weightier as barrier in top recipients of
Horizon 2020 funding (41%) compared to other
research institutions (26%); and is relatively
insignificant as barrier in western Europe compared
to other regions (14% W vs 33% E, 40% S, 50% N).

For my institution, it is to publish
the projects in the highest

possible impact factor journals -
that's it. They don't care about

sharing the knowledge.
(Leading medical scientist,

Croatia)

TRANSPARENCY AND OPENNESS PROMOTION
The policy audit found that support for organisations that aim to reform how research is
assessed, was relatively high, with a majority of institutions assessed in each category signing
onto one or both of the DORA (Declaration on Research Assessment) or CoARA (Coalition for
Advancing Research Assessment) initiatives. However, this has not manifested itself in the
promotion of transparency and openness practices that can help improve reproducibility.
Once again, most transparency and openness infrastructure at major European universities in
our sample was focused on data sharing. While some of this data sharing infrastructure was
expanded to other areas, such as code and materials, they were a much smaller focus.
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All higher education institutions should include guidelines and (mandatory) short trainings
in their doctoral programs, as well as upskill senior researchers, on transparency and
openness criteria, to break negative feedback loops that these practices do not matter and
are not worth investing time in.
All research institutions should dedicate resources and staff effort towards promoting,
facilitating, and educating about reproducibility and open science. This can be achieved
both through creating new dedicated staff roles but also by ensuring that staff profiles for
existing relevant positions, such as research integrity officers, research managers, data
stewards and data managers, include reproducibility-related skills and responsibilities.
All research institutions should have a clear, publicly available open science or research
policy that outlines institutional commitments, norms, expectations, and resourcing to
promote more open, transparent, rigorous, and reproducible research through practices
such as code, data and material sharing.
Institutions should consider the goals of research assessment reform organisations like
DORA and CoARA and, for those already committed to these efforts, conduct frank and
open audits of how they are meeting these commitments. Conducting open and
transparent research should also be seen as desirable for tenure and promotion within the
university ecosystem.
Top-down initiatives should be supplemented by bottom-up approaches, such as
ambassador programs or reproducibility networks, which actively involve researchers in
collaboratively fostering a culture of reproducible research practices.

POLICY RECOMMENDATIONS FOR RESEARCH INSTITUTIONS

The reproducibility checklist developed through
the Delphi process provides a common
foundation for developing local initiatives
focused on improving research quality. Within
institutions, it is feasible to build internal
networks of researchers engaged with
reproducibility issues. The OSIRIS network has
successfully brought together around 80
researchers, including a significant proportion of
early career researchers. 

…there's a big expectation from you to
really have results. If you don't have like
3 research papers per year, then you're

not a good researcher. And in the
meantime, you have to teach, you have

to apply for new grants, you have to
apply for industrial projects, and so on 

(Leading natural scientist, Hungary).

The list of reproducibility checks developed during the Delphi process may be useful for
individual researchers and institutions. These checks offer a structured foundation for fostering
more rigorous and transparent research practices.

https://osf.io/exy5f
https://osf.io/z7xmy/
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