
This response to the White House Office of Science and Technology Policy’s “Request
for Information To Support the Development of a Federal Scientific Integrity Policy
Framework” is submitted on behalf of the Open Research Funders Group1. The Open
Research Funders Group (ORFG) is a partnership of 24 philanthropic organizations2

committed to the open sharing of research. We believe this benefits society by
accelerating the pace of discovery, reducing information-sharing gaps, encouraging
innovation, and promoting reproducibility. The ORFG engages a range of stakeholders
to develop actionable principles and policies that promote greater dissemination,
transparency, replicability, and reuse of papers, data, and other research outputs. Our
current roster of member organizations includes Alex’s Lemonade Stand Foundation,
Aligning Science Across Parkinson’s (ASAP), the Alfred P. Sloan Foundation, the
American Heart Association, the Arcadia Fund, Arnold Ventures, the Bill & Melinda
Gates Foundation, the Chan Zuckerberg Initiative, Fidelity Foundation, the Gordon and
Betty Moore Foundation, Howard Hughes Medical Institute, the James S. McDonnell
Foundation, the John Templeton Foundation, the Leona M. and Harry B. Helmsley
Charitable Trust, the Lumina Foundation, Lyda Hill Philanthropies, Open Society
Foundations, the Paul G. Allen Frontiers Group, the Rita Allen Foundation, the Robert
Wood Johnson Foundation, Schmidt Futures, Templeton World Charity Foundation, the
Wellcome Trust, and the William and Flora Hewlett Foundation. Collectively, the ORFG
members hold assets in excess of $250 billion, with total annual giving in the $12 billion
range. Members’ interests span the entirety of the disciplinary spectrum, including life
sciences, physical sciences, social sciences, and the humanities. This response has
been prepared by Greg Tananbaum and Dr. Erin McKiernan, the Director and
Community Manager, respectively, of the ORFG, in conjunction with representatives of
the ORFG membership.

The Open Research Funders Group is supportive of the White House Office of Science
and Technology Policy’s commitment to explore good practices that federal agencies
can adopt to improve research integrity, promote transparency, prioritize
evidence-based decision making, and promote equity. We responded to the OSTP’s
previous RFI3, outlining the reasons we believe that open science is a crucial enabling

3 https://www.orfg.org/news/2021/7/30/orfgs-response-to-ostps-federal-scientific-integrity-rfi
2 https://www.orfg.org/members
1 https://orfg.org/
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strategy to improve research integrity. Briefly, open science: (1) makes it easier to test,
replicate, and reproduce research findings; (2) enables better use of emerging
technologies; (3) invites more contributors into the research conversation; (4) enables
more innovative collaborations; (5) engenders public trust; and (6) is a prophylactic to
research manipulation and suppression.

We were encouraged to see that the recent report from the OSTP’s Scientific Integrity
Task Force4 emphasized the importance of open science, and highlighted open
practices like preregistration of research studies, sharing of data and code, and posting
preprints of scientific manuscripts. Our current response outlines how open science can
be integrated into research integrity policies, what specific provisions should be included
in these policies, and how they should be evaluated. While we realize that integrity
policies are complex and should contain many elements, such as proper codes of
conduct and reporting procedures, we focus our response on our area of expertise,
open research and its ties to research integrity.

How can scientific integrity policies address important and emergent issues of our time,
including diversity, equity, inclusion and accessibility; new technologies; emerging
modes of science; and coordination with related policy domains?

We strongly believe that openness and transparency must form the foundation of any
approach designed to increase diversity, equity, inclusion, and accessibility. The current
research system is riddled with barriers that limit who can access and contribute to the
production of scientific knowledge and when. Paywalls at subscription-based journals
prevent citizens, patients, clinicians, policymakers, and scholars at institutions with
limited resources from engaging with research. If these actors cannot read about new
findings, it in turn limits their ability to contribute back and help shape research
agendas. This potential for two-way communication and participation is absolutely
crucial, especially for emerging modes of scholarship such as citizen science and
community-engaged research. In addition, the inaccessibility of research protocols,
tangible materials (e.g., new cell lines or animal models), data, and code means that
other researchers cannot verify, reproduce, or build upon results – fundamental
cornerstones of a transparent and trustworthy scientific endeavor.

Research outputs that are unavailable, or made public only under restrictive licenses
and in proprietary formats, also prevent the use of emerging technologies such as text
and data mining software, machine learning, and artificial intelligence. These
technologies are of increasing importance, especially as the research community seeks

4 https://www.whitehouse.gov/wp-content/uploads/2022/01/01-22-Protecting_the_Integrity_of_
Government_Science.pdf
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to analyze, learn from, and make predictions using large and growing amounts of data,
such as happens during public health emergencies. For example, the COVID-19 Open
Research Dataset (CORD-19)5 is a large, openly available collection of publications and
preprints on COVID-19 and related research, designed to increase not just accessibility
but also reusability6. Its intended use case is to “connect the machine learning
community with biomedical domain experts and policy makers in the race to identify
effective treatments and management policies for COVID-19”, so machine readability of
these documents is key7. The database has been used by clinicians to synthesize
findings from multiple studies and identify susceptible populations, calculate symptom
prevalence, and discover drug candidates. New and innovative tools have been built on
top of this dataset2, including artificial intelligence (knowledge graphs) used to reveal
relationships across the COVID literature8 that would be nearly impossible to discover
without these technologies and access to datasets like CORD-19. However, CORD-19’s
creators point out that the restrictive licenses under which papers may be shared
present a barrier to maximum reuse and utility7.

Sharing research outputs in a timely manner and with licenses that encourage reuse
attracts diverse perspectives, stimulates more equitable knowledge production,
facilitates collaboration, promotes reproducibility, and accelerates discovery. For these
reasons, we think it is vital that the OSTP support the development and implementation
of a national-level policy on open science. However, we also consider that it will not be
sufficient for research integrity policies to simply refer to or rely on external policies
encouraging or mandating open science. To be fully effective and achieve the goals
outlined by the OSTP Scientific Integrity Task Force, any integrity policy must have
openness and transparency embedded throughout as guiding, core principles. Such
policies should require outputs (articles, code, data, preprints, protocols, tangible
materials, etc.) from all federally funded research to be openly shared as soon as
possible and in a format that enables both human and machine readability.
Furthermore, such policies should include provisions to ensure not just maximum
accessibility but also reusability of shared research outputs. We outline some of these
provisions in the following section.

8 Chatterjee et al., (2021). Knowledge Graphs for COVID-19: An Exploratory Review of the Current
Landscape. https://doi.org/10.3390/jpm11040300

7 Want et al., (2020). CORD-19: The COVID-19 Open Research Dataset. arXiv:2004.10706v4
6 https://sparcopen.org/news/2020/strong-community-response-to-free-scholarly-article-access-to-fight-covid-19/

5 https://www.semanticscholar.org/cord19
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Which criteria should be used to evaluate scientific integrity policy content,
implementation, outcomes and impacts in the Executive Branch? (Consider methods
and metrics for evaluating elements such as, but not limited to: Policy provisions,
practices, capacity, and actions.)

There are multiple community-developed principles that the OSTP could use to guide
these efforts and ensure that any integrity policy requiring research sharing also
provides recommendations on how best to share materials to maximize reusability,
promote reproducibility, and increase diverse and equitable participation in knowledge
production.

The FAIR Principles9 have most commonly been discussed and applied in the context of
data, recommending that data be shared in ways that maximize Findability,
Accessibility, Interoperability, and Reuse. However, these are the same factors that
should be strengthened for any shared research output, and as such, these guiding
principles can be used to establish criteria that resource sharing clauses within an
integrity policy should include:

1. All shared outputs (articles, data, code, preprints, protocols, etc.) and any
associated metadata should be assigned a unique and persistent identifier
(e.g., DOI).

2. Outputs should be shared through trusted public repositories that assign
persistent identifiers, have good search capabilities, and provide transparent
version history.

3. All shared outputs – especially those which are not self-contained and require
additional explanation, like data and code/software – should be accompanied
with detailed metadata that allows other researchers to understand and reuse
the materials.

4. All outputs should be shared using non-proprietary file formats, so that anyone
can open, view, and otherwise reuse files without needing to use costly software
(financial barriers) or software that may be discontinued
(sustainability/preservation issues).

5. All outputs should be shared under the appropriate open licenses that maximize
not just accessibility but also reusability. For example, for articles, this would
mean using a Creative Commons Attribution CC BY license10 or similar. For code
or software, this would mean using one of the corresponding open source
licenses approved by the Open Source Initiative11.

11 https://opensource.org/licenses
10 https://creativecommons.org/licenses/by/4.0/
9 https://www.go-fair.org/fair-principles/
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While we should seek to maximize research output availability, we should also be aware
that there are circumstances, especially with sensitive data, when improving integrity
means not sharing everything. Research integrity policies should take into account
community guidance on how to share research outputs responsibly, and protect
research subjects, especially at-risk populations. This means clearly explaining to
participants how data will be shared at the time of consent, and best practices for
de-identifying data12. It is also crucial to take into account the perspectives and
autonomy of underrepresented groups who may be providing data. The CARE
Principles for Indigenous Data Governance13 emphasize Collective Benefit, Authority to
Control, Responsibility, and Ethics in sharing Indigenous data and knowledge. However,
the creators point out that these principles should be viewed as complementary, not
contradictory, to other frameworks like FAIR. We recommend that integrity policies
including output sharing operate under the mantra ‘as open as possible, as closed as
necessary’, requiring openness but also being respectful and flexible with respect to
sharing practices, always asking ‘does this increase equity’? Integrity policies should
require federally-funded researchers to submit plans that outline in detail not just how
they will share research, but how they will do so responsibly.

The Hong Kong Principles14 (HKPs) were created with a focus on research integrity, and
say that research should be evaluated not just based on outputs, but rather that we
should “assess researchers on responsible practices from conception to delivery,
including the development of the research idea, research design, methodology,
execution, and effective dissemination”. They provide a number of indicators of
responsible research at each stage in the process. These could be built into the criteria
of a larger research integrity policy, and include:

1. Sharing of research protocols, and reuse of those protocols by other
researchers: Protocol sharing can be an indicator of transparency and bias
reduction, while reuse could be an indicator of quality (other researchers use
protocols that work), reproducibility, usefulness, and impact in the field. In line
with the recommendations above in the context of FAIR, persistent identifiers
assigned to protocols can enable good citation practices and help track reuse of
these products.

2. Preregistration of research studies: Preregistration involves outlining
hypotheses and analysis methods prior to conducting a study, and could be
another indicator of transparency and bias reduction. In addition, if the
preregistration plan includes details about what types of research outputs will be

14 https://doi.org/10.1371/journal.pbio.3000737
13 https://www.gida-global.org/care
12 Alter & Gonzalez (2018). Responsible Practices for Data Sharing. dx.doi.org/10.1037amp0000258
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produced and where they might be shared, this will enable finding and tracking
use of these products later.

3. Sharing of data, code, and tangible materials, and reuse of these outputs: As
with protocol sharing, sharing these research outputs can be an indicator of
transparency, and reuse indicates quality, usefulness, and impact in the field.
Again, persistent identifiers are crucial for good citation practices and tracking,
but HKPs authors also emphasize going beyond citation counts and looking at
alternative metrics. For data and code, this could include download counts, or
repository forks (copying the code repository for reuse) and pull requests
(contributing back with code improvements).

4. Use of reporting guidelines: Research integrity and reproducibility is improved
when descriptions of research methodology and results are as standardized and
complete as possible. Thus, use of such guidelines can be indicators of research
transparency and quality. Examples include SPIRIT (Standard Protocol Items:
Recommendations for Interventional Trials)15, ARRIVE (Animal Research:
Reporting of In Vivo Experiments)16, and TOP (Transparency and Openness
Promotion)17 guidelines.

The authors of the HKPs discuss ways in which a strict focus on traditional quantitative
metrics (e.g., publication and citation counts) can compromise research integrity, and
they emphasize the importance of realigning incentives. Other responsible metrics
initiatives, including the San Francisco Declaration on Research Assessment (DORA)18

and the Leiden Manifesto19, have made similar arguments and encourage a focus on
content over prestige and quality over quantity – language that could be worked into
policies to foment research integrity. We return to the issue of incentives in the last
section on institutionalizing scientific integrity policies.

To assess whether scientific integrity policies are having the intended effects will require
both preliminary and sustained data collection on the part of federal agencies. With
respect to open and transparent practices, agencies will want to know what percentage
of federally funded projects are currently sharing articles, code, data, protocols, etc.
Agencies may also ask where these products are being shared (e.g., personal websites
versus trusted repositories) and under what conditions (e.g., licensing). Once these data
are collected, agencies will have a baseline to compare against, and can conduct
regular analyses to see if these percentages or other aspects improve after policies are

19 http://www.leidenmanifesto.org/
18 https://sfdora.org/
17 https://www.cos.io/initiatives/top-guidelines
16 https://arriveguidelines.org/
15 https://www.spirit-statement.org/
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enacted. We expand on this in the following section dealing with evaluations and
iterative improvement.

How can we ensure that scientific integrity evaluations, or findings on emergent issues,
lead to effective iterative improvement of policies and practices? (Consider types and
frequency of evaluations and steps that OSTP, Federal agencies, and the Executive
Branch should take.)

It will be important for agencies to conduct regular evaluations to determine whether
integrity policies contain the necessary elements, are positively impacting the intended
communities, and are having the desired outcomes. Especially in the first few years of
implementation, evaluations should be done annually so potential issues can be
detected and corrected early. Evaluations should involve a multi-pronged approach with
data collected from various sources. If the capacity is not already built in, agencies
should update their reporting systems to ask grantees if and where they have shared
different research outputs, and additional prompts should ask grantees to list the
persistent identifier and license for each output. The ORFG-led National Academies
Roundtable on Aligning Incentives for Open Science20 has developed a toolkit with
template language21 that could be incorporated into interim and final grant reports. This
guidance also includes a rubric for evaluating researcher responses at the reporting
stage, and determining whether they are at a beginning, developing, accomplished, or
exemplary level of research output sharing. Such a rubric could be used to give
constructive and specific feedback to grantees, and thereby stimulate iterative
improvement in their sharing practices.

To complement grantee-reported data, agencies should also use external tools such as
those provided by the National Library of Medicine22, Europe PMC23, Our Research24,
and OA Works25, among others, that can help agencies find and analyze the availability
and impact of articles, data, and other research products. It is recommended that, when
possible, agencies use community-led, open source infrastructure tools for policy
compliance and output tracking, which provide transparent and verifiable data. We
suggest that federal agencies commit funding to the development and maintenance of
open infrastructure, including but not limited to research sharing repositories. Open
infrastructure can serve as both a key enabler of open science, but also as a way to
make evaluating compliance with integrity policies achievable at scale. The combination

25 https://oa.works/
24 https://ourresearch.org/
23 https://europepmc.org/tools
22 https://www.nlm.nih.gov/bsd/funding_support.html
21 https://osf.io/twq35/
20 https://www.nationalacademies.org/our-work/roundtable-on-aligning-incentives-for-open-science
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of these two approaches – grantee reporting and data from external tools – will allow
agencies to get estimated rates of compliance with different policy requirements and
provisions. Agencies should be required to report these numbers back to OSTP, and
also share them publicly, on an annual basis.

Feedback should also be regularly solicited from both grantees and the wider academic
community on policy components, language, and outcomes. This could be done by a
mixture of online surveys and open community calls. It will be important to ask, what
resources do grantees need to properly comply with policies?; what types of additional
training or staffing would make resource sharing easier?; and, are any policy
requirements representing an undue burden, or having unintended negative
consequences for underrepresented populations? To make sure policies are current and
taking into account the latest research and understanding on emerging issues, federal
agencies should also regularly consult expert advisors, including but not limited to those
specializing in copyright, DEI (diversity, equity, inclusion), new research technologies,
open research, and responsible metrics. It is crucial that efforts to increase research
integrity be developed in collaboration with the very communities who are both in the
best position to say what strategies will work and will also be most affected by these
policies. Co-creation and agency receptiveness to feedback will be key factors in policy
adoption, compliance, and iterative improvement.

How can we ensure the long-term viability and implementation of federal scientific
integrity policies, practices, and culture through future Administrations? (Consider ways
to institutionalize policies and practices, build and sustain a culture of scientific integrity,
and encourage transparency.)

We believe that to build a sustainable culture of scientific integrity will require realigning
academic incentives and reforming research evaluation systems to reward open and
transparent practices. With this motivation, the ORFG has served as the operational
lead for the National Academies of Sciences, Engineering, and Medicine’s Roundtable
on Aligning Incentives for Open Science26 since its inception in 2019. As part of this
effort, in 2020, the ORFG co-organized a meeting27 with the OSTP, the National Science
and Technology Council Rigor and Integrity in Research Subcommittee, and the
NASEM Roundtable in support of research integrity, reproducibility, and openness.
Participants agreed that stakeholders all across the research ecosystem could enhance
research rigor, integrity, openness, and transparency by actively aligning credit and
reward systems and striving to coordinate policies and procedures.

27 https://www.orfg.org/news/2020/3/9/ostp-org
26 https://www.nationalacademies.org/our-work/roundtable-on-aligning-incentives-for-open-science
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The Roundtable has further developed this idea into a unified theory of change, honed
across three years and hundreds of conversations, positing the need for “mutually
reinforcing vectors” in support of open research practices. This is an environment in
which the guidance and incentives that researchers receive from their department
chairs, university leadership, funders, professional societies, and others consistently
point toward openness. As part of this work, the Roundtable recently released an open
science toolkit28, a modular set of resources – including best practices; open science
success stories; and sample language and rubrics for hiring, reviews, grantmaking, and
tenure & promotion – that can be adapted and adopted by a range of stakeholders to
fundamentally improve research incentives. In addition, emerging from the Roundtable,
the ORFG has launched the Higher Education Leadership Initiative for Open
Scholarship (HELIOS)29, a cohort of 65 colleges and universities committed to collective
action to advance open scholarship within and across their campuses30. The
Roundtable and HELIOS are committed to cross-stakeholder collaboration and
coordination. As such, we'd welcome further engagement with the federal government.

Federal agencies have an opportunity here to similarly align with academic institutions,
private funders, and other stakeholders – to be one of those mutually reinforcing vectors
pointing towards openness, and in this way move closer to the deep and long-lasting
cultural change needed to improve scientific integrity. We therefore recommend that in
the process of developing their integrity policies, federal agencies also review and
revise any language or criteria associated with evaluating grantees and their research to
incentivize open and transparent practices. The Roundtable’s toolkit can be an excellent
resource to aid in this process. It includes: (1) good practices primers31 that provide
funders with strategic considerations, approaches, and examples on how to incorporate
practices like data sharing, code/software sharing, study preregistration, and registered
reports into their policies; (2) template language32 to ask grantees about their open
science practices in applications and reports, and a rubric to evaluate these different
practices; and (3) a reimagining outputs worksheet33 that outlines the diverse outputs
that should be valued in research assessments, their importance to the ecosystem, and
considerations for each.

33 https://osf.io/3psmq/
32 https://osf.io/twq35/
31 https://osf.io/zjfds/
30 https://www.researchinformation.info/news/us-academic-leaders-join-forces-open-scholarship
29 https://www.heliosopen.org/

28 https://www.nap.edu/catalog/26308/developing-a-toolkit-for-fostering-open-science-practices-
proceedings-of
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As the ORFG learns more through the continuing NASEM Roundtable and HELIOS
efforts, we would be eager to share insights and ideas with the OSTP and federal
agencies on how to incentivize open and transparent research practices. The Open
Research Funders Group appreciates the opportunity to provide our feedback on this
critical issue. Both the ORFG and our individual members are eager to assist the White
House Office of Science and Technology Policy in its laudable efforts to improve
research integrity.
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