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Abstract
【Purpose】This study explores the implementation details of data governance
policies to facilitate their establishment. 【Methods】We review relevant theo-
retical achievements in data governance from both domestic and international
sources, and systematically summarize three key dimensions: selection criteria
for scientific data, storage specifications, and dissemination and communication
mechanisms. 【Results】The key policy elements encompass: data selection cri-
teria (compliance with data submission workflows, priority selection principles,
declarations of data authenticity and usability, and non-controversial data prove-
nance); data storage specifications (adherence to relevant policies, assurance of
data integrity, compliance with universal technical standards, and guarantee of
long-term sustainability); and dissemination and communication mechanisms
(compliance with laws, regulations, and industry guidelines, open access licens-
ing agreements, disclaimers for dissemination activities, and documentation for
data reuse). 【Limitations】The policy framework requires further refinement
in accordance with China’s specific context. 【Conclusion】Research institu-
tions, professional associations, funding agencies, and other stakeholders should
actively promote and formulate data governance policies.
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Abstract
[Objective] This study explores the implementation details of data curation
policies to promote their establishment.
[Methods] We systematically review theoretical achievements in data curation
both domestically and internationally, summarizing findings across three
dimensions: scientific data selection criteria, storage standards, and communi-
cation mechanisms.
[Results] The key policy elements of data curation include: (1) Data selection
criteria (compliance with submission workflows, priority selection principles,
statements of data authenticity and usability, and non-controversial data
sources); (2) Data storage standards (adherence to relevant policies, ensuring
data integrity, meeting general technical standards, and guaranteeing long-term
sustainability); and (3) Communication mechanisms (compliance with laws
and industry guidelines, open access licensing agreements, disclaimers for
dissemination activities, and documentation for data reuse).
[Limitations] The policy framework requires further refinement in detail to
align with China’s specific context.
[Conclusions] Research organizations, associations, and funding agencies
should actively promote and formulate data curation policies.

Keywords: Data curation; Data management service; Digital archives man-
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1. High-Quality Reuse of Scientific Data Under Digital
Curation
Sharing scientific data through data papers lays the foundation for data discov-
ery, reuse, and recognition of researchers’contributions within their fields. In
the e-Science environment, there is growing demand for high-quality, assured
datasets to support data-driven research. Consequently, the scientific commu-
nity widely recognizes the need for proactive curation throughout the data lifecy-
cle to better align data with utilization and reuse requirements while promoting
sharing and exchange within academic communities. Digital curation refers to
the active management of scientific data throughout its lifecycle through pro-
cesses such as data annotation, evaluation, selection, and transformation to add
value and enable broader data sharing.

In 2012, the Association of College and Research Libraries (ACRL) identified
data curation as a mainstream development trend for libraries. The library
and information science community has subsequently implemented various data
curation initiatives, including: (1) constructing data repositories such as Edin-
burgh DataShare, Dryad, and figshare; (2) developing data curation education
programs, with the University of Illinois at Urbana-Champaign launching a data
curation course in 2006, followed by North Carolina State University, the Uni-
versity of Michigan, and others; (3) creating lifecycle-based data management
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planning tools like the California Digital Library’s DMP Online; and (4) estab-
lishing data management infrastructure and practices such as Johns Hopkins
University’s Data Conservancy, Purdue University Research Repository, Rut-
gers University’s RUresearch Data Portal, and Cornell University Library’s
DataStar project.

While these efforts have achieved notable progress, new challenges have emerged,
including quality control issues for curated data, formulation of institutional
data policies, and development of reference guides to support data curators.
These challenges will intensify as data curation work continues to expand.

Data curation has become a crucial development strategy for libraries and
archives, involving a series of policy questions in its implementation: What
standards must data meet for curation? How should data be stored? What
mechanisms govern data communication and exchange? This study investi-
gates these questions through policy research to explore the policy elements of
data curation and provide references for policy formulation and decision-making
services in practical work.

2. Research on Scientific Data Management Standards Un-
der Digital Curation
The processes of selection, storage, evaluation, analysis, reuse, and sharing in-
volve not only engineering issues but also policy considerations. Research in-
quiries into the rights and interests associated with these services should address
three fundamental questions: (1) What management procedures are required for
scientific data generated during research activities? (2) What management ap-
proaches should apply to selected scientific data stored on data infrastructure?
(3) What sharing mechanisms should academic communities follow when dis-
seminating data submitted to and stored in data repositories?

Accordingly, this paper’s research framework addresses both“research questions”
and “observation questions,”as shown in .

3. Scientific Data Selection Criteria
The International Council for Scientific and Technical Information (ICSTI) in-
formation lifecycle framework identifies selection as an indispensable component
of the workflow. Data curation similarly depends on data selection for three pri-
mary reasons: (1) data backup and mirror site maintenance incur costs, making
selection necessary to determine whether data should continue to be stored af-
ter the preservation period expires; (2) without selection, stored data may grow
uncontrollably, become redundant, and make discovery, mining, and utilization
difficult; and (3) valuable data may be lost when research project lifecycles end,
but sound selection practices can preserve such data in a timely manner.
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3.1 Compliance with Data Submission Workflow Requirements

Data curation is implemented in three primary scenarios: (1) data contributors
generate, describe, and submit data themselves; (2) data curators collect, eval-
uate, select, store, and preserve data; and (3) data contributors submit data
that curators then screen, review, manage, and provide access to. The third
approach is most common, with both parties following an established workflow.
Data contributors and curators must jointly adhere to two key principles: first,
datasets should encompass all content requiring preservation, as the richness and
completeness of preserved content significantly impacts data understanding, uti-
lization, and curation; second, metadata should be as detailed and complete as
possible to enable efficient use by others.

3.2 Priority Selection Principles

Under equivalent conditions, data curation aims not only to ensure long-term
preservation but also to facilitate knowledge exchange. Prioritizing trustwor-
thy, usable, and valuable data better serves this objective. Priority selection
principles include: (1) one-time original data from transient or unique events
such as weather observations, volcanic eruptions, or rainfall records; (2) non-
reproducible data where the observed object may still exist, but the measured
variables change over time, making the original experimental data irreproducible;
(3) non-redundant data that eliminates duplicates or useless information in com-
puter systems; and (4) data with scientific research, historical documentation,
and socioeconomic value.

When implementing the fourth principle, data curators require operational defi-
nitions. Scholars reviewing reports from the National Research Council (NRC),
DDC, and ANDS have identified three value dimensions: (1) scientific value,
meaning data support scientific activities and enable verification of scientific
results; (2) historical value, extending data use beyond researchers to social
groups and individuals; and (3) social value, reflecting contemporary societal
interests and contributing to future socioeconomic development through reuse.

3.3 Statement of Data Authenticity and Usability

Data contributors should submit a statement attesting to their data’s authen-
ticity and usability, which encompasses four aspects: (1) data interpretability;
(2) data verifiability and reusability, enabling effective validation of research
results and confirmation of conclusions through data provenance; (3) absence
of fabricated information, allowing the dataset to serve as scientific evidence
supporting relevant conclusions; and (4) no deliberate screening or suppression
of information. Such statements demonstrate contributors’accountability while
helping curators quickly understand the data.
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3.4 Non-Controversial Data Sources

Legality is the foremost principle of data curation, encompassing the basis, pro-
cess, and content of data generation. Therefore, curated data must not be
produced through illegal, unreasonable, or unethical means. Data curation
should avoid legal, moral, and ethical controversies, including issues of data
ownership, human subjects research, personal information, national security,
confidentiality, and sharing prerequisites required by data providers. These
principles require clarification of three points: (1) data generation must not vi-
olate academic ethics, scientific integrity, or existing laws and regulations; (2)
scientific data from research activities should comply with legal, ethical, and
social norms, with discipline-specific information management guidelines priori-
tizing such principles; and (3) data dissemination must consider the legitimate
rights and interests of all stakeholders.

Industry standards provide important references for implementing these prin-
ciples. In crystallography, for example, data users developing new products,
conducting research, or applying for projects must communicate with data con-
tributors to obtain formal or informal consent. In geobiology, scientific data
from nationally funded instruments and projects generally require open shar-
ing, while large institutes and commissioned companies often retain rights and
propose embargo periods for open access.

4. Data Storage Standards
Data infrastructure encompasses: (1) large-scale instruments and their infor-
mation platforms; (2) domain-specific data exchange networks; (3) data cen-
ters serving as big data resource bases or project repositories; (4) data banks
providing storage repositories for contributors based on agreements; (5) data
archives offering specific resources to interested end-user groups; and (6) li-
braries providing electronic document platforms, data repositories, and insti-
tutional repositories. Despite varying purposes, stakeholders (funding agencies,
research managers, project leaders, data contributors, curators, and users) must
reach consensus or adhere to common conventions when facing data curation
challenges.

4.1 Prioritizing Compliance with Funding and Institutional Data Poli-
cies

Funding agencies’policies, terms, and management regulations stipulate how
project leaders should handle data. As infrastructure supporting data curation,
repositories must comply with these policies to request, invite, and accept data
that meets selection standards for curator review and user access. Based on pre-
liminary research, funding and research institutions require data from funded
projects to be preserved and openly shared in compliance with institutional
regulations. These policies typically specify: (1) disciplinary scope; (2) sub-
mission timeframe, generally within 6-12 months after project completion; (3)
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minimum preservation period, with research data preserved for at least 3 years
for verification and 10 years for utilization; (4) open access date, implemented
within 12 months of formal research publication; and (5) storage location, in
institutional repositories or third-party data centers with verified preservation
and dissemination capabilities that protect stakeholder rights.

4.2 Ensuring Data Integrity

Data integrity is a crucial quality metric. Unlike data contributors’state-
ments of authenticity and completeness (see Section 3.3), storage standards for
data infrastructure emphasize specific measures to strictly safeguard integrity.
For example, the Inter-university Consortium for Political and Social Research
(ICPSR) developed a social science data repository based on the OAIS model
that emphasizes contextual information, preservation description information,
and user access permissions to ensure integrity.

Basic integrity requirements include: (1) preventing tampering—if data require
modification, three options exist: contributors should document changes when
updating data for version clarity; curators making minor corrections for for-
mat standardization or preservation must inform contributors or follow estab-
lished protocols; and third-party objections regarding storage, dissemination, or
content should be addressed by contributors, curators, and research managers;
(2) preventing unintentional modifications—curators should only revise data to
correct errors from initial submission flaws, format migration losses, or other
damage; and (3) secure backup—data should be replicated or migrated accord-
ing to fair use principles to prevent loss from natural disasters, accidents, or
organizational changes.

4.3 Meeting General Technical Standards

Data curation relies on appropriate technical standards for three reasons: (1)
unified standards improve efficiency and reduce costs during data migration; (2)
similar tools, methods, and professional skills during backup reduce data noise;
and (3) standards prevent dependence on few vendors or skill groups during
conversion, increasing implementation options.

General technical standards typically cover file formats, reference standards like
OAIS, persistent unique identifiers, and standards supporting remote access,
storage, and verification. Characteristics include machine readability, human
recognition, easy access, format convertibility, and openness compatible with
these conditions—essential for periodic migration and adaptation to multiple
technical strategies cost-effectively.

4.4 Ensuring Long-Term Sustainable Development

A core objective of data curation is maintaining high-quality open sharing and
preventing important data loss. Open access enables full utilization, provenance
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tracking, and recognition of research contributions, requiring long-term sustain-
able mechanisms to ensure these records persist.

Long-term sustainability addresses three concerns: (1) avoiding one-time
projects—valuable scientific data often disappears when projects end, making
sustainable curation mechanisms essential; (2) adopting non-commercial
business models—curation has cost-benefit considerations, and high standards
requiring objective, complete, and consistent data 不受利益因素干扰 (free
from interest-based interference) prioritize non-commercial approaches; and (3)
preparing contingency measures for force majeure incidents—standard operating
procedures are needed to address losses from natural disasters or human-caused
accidents.

5. Communication and Dissemination Mechanisms
A key goal of data curation is providing open access to scientific data. While
data infrastructure establishes internal management mechanisms for submis-
sion, organization, processing, storage, and sharing, actual data sharing faces
obstacles such as inadequate notification to contributors about data usage and
insufficient protection of contributor rights. From a policy planning perspective,
complete data curation requires communication mechanisms alongside selection
standards and storage specifications.

5.1 Compliance with National Laws and Industry Best Practices

When considering dissemination mechanisms, national laws take precedence, fol-
lowed by industry best practices. Specific considerations include: (1) compliance
with copyright and related rights (moral rights deserved by contributors and
allocation of property rights), intellectual property conversions (IPCs) (require-
ments by funders and managers for free access to commercially valuable data),
institutional and/or repository policies; and (2) scientific record management
standards such as Australia’s Code for the Responsible Conduct of Research
and the UK Research Councils’policies on good research conduct, which specify
data storage, duration, methods, and sharing.

5.3 Disclaimer for Dissemination Activities

The primary ethical issue in data sharing involves sensitive personal or organi-
zational data and security controls. Disclaimers inform users that data selected,
stored, and openly accessed by curators meets certain quality standards. While
contributors declare non-controversial data sources, curators have an obligation
to inform users about legitimate sources and proper usage. For example, hu-
man subjects data require informed consent documentation; sensitive or political
data need ethics committee approval; and third-party contract data requires au-
thorization letters. Disclaimers not only fulfill notification obligations but also
foster good academic exchange, promote self-regulatory ethical practices, and
enhance the open access cycle.
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5.4 Documentation for Data Reuse

Ultimately, all eleven policy elements across selection, storage, and communica-
tion aim to ensure good data management and dissemination. The final check-
point is documentation explaining how to understand data structure and field
meanings for reproducing results, replicating products, or recreating research.
Such documentation includes data dictionaries, contextual information about
data creation environments (project nature, collection and processing methods),
and recommended data access and citation practices.

Licenses are specifications by copyright holders on content usage, with open
access licensing agreements being crucial for protecting contributor rights and
granting user rights in digital, networked environments. The widely used CC-
BY license requires users to attribute contributors, while CC0 licenses apply to
objective facts like government statistics where attribution is unnecessary. Since
data collection, processing, selection, and submission involve intellectual labor,
datasets typically use CC-BY or stricter licenses, while metadata describing
these datasets should use CC0.

6. Conclusion
6.1 Summary of Policy Elements for Data Management Standards in
Curation

This paper operationalizes the three research questions into observable issues
and policy elements, identifying three management priorities: data selection cri-
teria, data storage standards, and communication mechanisms, as summarized
in .

6.2 Practical Significance

In the e-Science environment, discussions of research and publication workflows
are extensive, and while data curation has been addressed in important studies,
most focus on technology, systems, and education rather than policy—particu-
larly data-specific policy, which remains in early exploration domestically. Data
curation is a systematic project involving data objects and their integrity, tech-
nical measures, legal and organizational factors, and other elements like policy
standards, open specifications, and metadata. This paper supplements previous
research, and its research framework (Table 1) and policy framework (Table 2)
encompass the basic rights of all stakeholders, providing references for policy
formulation.

6.3 Research Limitations

The questions listed in Table 1 require further contextualization based on actual
conditions, focusing on analyzing current practical problems in data curation.
The operational data curation plan outlined in Table 2 must be implemented
in coordination with data management policies of funding agencies, research
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institutions, and information service organizations, and combined with Data
Management Plans (DMPs) for optimal effectiveness. When generalizing these
findings, case studies should be incorporated, and actual needs of funding agen-
cies, research managers, project leaders, and researchers must be considered
when formulating management standards.

6.4 Future Research

Future work should conduct field research on research teams and analyze policy
elements of data management plans and rights management for data and derived
data, in addition to data selection. Open access licensing agreements should
be coordinated with research management departments to develop complete
workflow solutions based on this study.
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