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Abstract
[Purpose/Significance] By reviewing research achievements on open sharing of
scientific data both domestically and internationally, this study provides refer-
ences for promoting the development of relevant theoretical research and prac-
tice in China.

[Method/Process] Using textual content analysis, this paper examines domestic
and international research progress from seven dimensions: policies for open
sharing of scientific data, platforms and projects, benefits and barriers, mecha-
nisms and models, stakeholder roles and responsibilities, applications and sur-
veys, and countermeasures and suggestions.

[Results/Conclusion] Currently, extensive exploration has been conducted on
the topic of open sharing of scientific data both domestically and internationally,
particularly yielding new insights into key issues such as policies and platforms,
mechanisms and models, and benefits and barriers. However, the field as a whole
remains in its initial stage, and it is still necessary to enhance the research level
of open sharing of scientific data by effectively distinguishing the concepts and
behaviors between open sharing of scientific data and scientific data sharing,
establishing and improving mechanisms for open sharing of scientific data, and
strengthening practical investigation and analysis of open sharing of scientific
data.
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Abstract
[Purpose/Significance] By reviewing research results on open sharing of
scientific data across the world, this paper provides a reference for promot-
ing the development of relevant theoretical research and practice in China.
[Method/Process] Using text content analysis method, this paper analyzes
research progress across the world from seven aspects: policies, platforms and
projects, benefits and obstacles, mechanisms and models, stakeholder roles
and responsibilities, applications and investigations, and countermeasures
and suggestions for open sharing of scientific data. [Result/Conclusion]
Currently, the topic of open sharing of scientific data has been extensively
explored across the world, particularly yielding new insights into key issues such
as policies and platforms, mechanisms and models, and benefits and obstacles.
However, it remains in its infancy overall, and it is necessary to improve the
research level of open sharing of scientific data by effectively distinguishing
between the concepts and behaviors of open sharing and traditional sharing
of scientific data, establishing and perfecting the mechanism for open sharing,
and strengthening investigation and analysis of open sharing practices.
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Introduction
Open sharing of scientific data can be traced back to the 1950s, when the concept
of open access to scientific data emerged during the sharing of data collected by
the International Council of Science in 1957-1958. However, subsequent research
on open access to scientific data has been much less extensive than that on
open access to scholarly publications [1]. Today, open sharing of scientific data
has attracted significant attention. On the one hand, open access to scientific
data is considered relevant to all types of data across all disciplinary fields and
all researchers [2]; on the other hand, numerous policies on open sharing of
scientific data have been promulgated, many initiatives or projects have been
launched, and related research findings have been published both domestically
and internationally.

On January 15, 2019, the authors first searched the Internet using Chinese
terms “scientific data,” “research data,” or “study data” and English terms
“open access to research data,” obtaining 15 relevant papers and research re-
ports. Although some literature has separately reviewed foreign research on
open scientific data [3-4] and scientific data sharing [5-6], the research theme of
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open sharing of scientific data has not been effectively revealed. Therefore, this
paper reviews research results across the world from seven aspects: policies, plat-
forms and projects, benefits and obstacles, mechanisms and models, stakeholder
roles and responsibilities, applications and investigations, and countermeasures
and suggestions for open sharing of scientific data.

1. Research on Open Sharing Policies for Scientific Data
Research on open sharing policies for scientific data has become a focal point.
Many international organizations—including the OECD, European Commis-
sion, European Research Council, League of European Research Universities,
Science International, International Arctic Science Committee, Committee on
Data for Science and Technology (CODATA), World Data System of the Inter-
national Council for Science, Group on Earth Observations, and G8—as well as
government agencies, research institutions, research funding bodies, and publish-
ers in numerous countries such as the United States, United Kingdom, Canada,
Germany, Australia, Sweden, Norway, Ireland, Finland, Denmark, Netherlands,
Slovenia, and India have all formulated policies on open sharing of scientific data
[7-11]. These policies can generally be categorized into three levels: macro,
meso, and micro [12].

Although policies formulated by governments, research funding agencies, re-
search and educational institutions, and academic publishers differ in policy
elements, content, and implementation plans, these policy initiatives primarily
focus on various stages of scientific data exchange channels [13], concentrating
on data storage methods, data rights and stakeholder responsibilities, scope of
open data, open access methods, data quality, data interoperability, data em-
bargo periods, intellectual property protection, and data security. They exhibit
several distinctive features: emphasizing the value of open sharing of scientific
data, emphasizing intellectual property rights and their protection, emphasizing
data interoperability, emphasizing high data quality, emphasizing data evalua-
tion, and stressing stakeholder responsibility [14].

Although some literature conflates open sharing policies for scientific data with
scientific data sharing policies [15] or institutional data policies [16], they are
not the same concept. Open sharing policy for scientific data refers to the
relevant regulations or institutional arrangements by which an organization or
institution governs how to effectively implement open sharing of scientific data,
sometimes also called scientific data open access policy. However, it differs
from traditional scientific data sharing policies, which often require data sharing
to be implemented within specific fields or limited scopes and under certain
conditions, applicable only to users within a specific range and unavailable to
others [10].
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2. Research on Platforms and Projects for Open Sharing
of Scientific Data
Today, numerous platforms for open sharing of scientific data have been estab-
lished both domestically and internationally, mainly including: � open registra-
tion platforms for scientific data, such as DataCite, re3data.org, Open Access
Directory Data Repositories [7]91, Dataverse Network [17], and the Personal
Genome Project Global Network [18]; � open storage and service platforms for
scientific data, such as Dryad, Figshare, PANGAEA, GBIF [7]95-100,192-193,
Neurotycho.org [19], Open Spectral Database [20], Yale University Social and
Policy Research Open Data Repository [21], Protein Data Bank [22], and Peking
University Open Research Data Platform [23]; and � open publishing platforms
for scientific data, such as BioMed Central, PubMed Central, Science, Nature,
and PLoS [7]102.

Existing research has extensively explored these platforms from various perspec-
tives, including data repository structure [24], software stack design [20], tech-
nical infrastructure [7]95-100,192-193, data characteristics [19], data resources
and services [22], platform construction content and application effects [23,25],
and construction processes, challenges, and lessons learned [21]. Among them,
open registration platforms for scientific data provide channels for individuals or
institutions to submit and store scientific data in relevant fields; open storage
and service platforms can implement open adoption software solutions based
on open source [26], enabling both storage of scientific data and provision of
browsing, retrieval, data linking, and even data correlation analysis for data
papers; and open publishing platforms for scientific data build bridges for scien-
tific data to move toward open publishing and also serve as “marketplaces” for
open publishing of scientific data.

From the perspective of Indian institutional repositories, most repositories con-
tain relatively few documents, with journal articles accounting for a high pro-
portion, while conference papers and dissertations account for a relatively low
proportion, and the numbers of preprints/working papers, teaching resources,
and patents are very small [27].

Alongside platform development, numerous open sharing projects for scientific
data have been implemented both domestically and internationally. Since 2007,
the European Union has funded many scientific data projects, such as RECODE,
ARIANDE, SERSCIDA, ODE, EURO-VO AIDA, CLARIN, CESSDA, ELIXIR
[28], as well as ACUMEN, OAPEN, OpenAIRE, OpenAIREplus, PEER, and
SOAP [29]. These projects mostly aim at building infrastructure for scientific
data sharing and open access, seeking to promote storage, sharing, and reuse of
scientific data from different perspectives. For example, the OpenAIRE project
builds a collaborative open access infrastructure for European researchers, en-
abling them to access open access information and supporting the establishment
of open access policies at the European level and providing usage statistics to
policymakers [30]. The European project OpenUp achieves comparability, flex-
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ibility, consistency, accessibility, and reproducibility of scientific data among
member countries [31].

3. Research on Benefits and Obstacles to Open Sharing of
Scientific Data
Open sharing of scientific data offers numerous substantial benefits, which also
serve as motivations for stakeholders to participate in open sharing practices.
However, it currently faces many obstacles.

3.1 Research on Benefits of Open Sharing of Scientific Data

Research on the benefits of open sharing of scientific data abroad began in
the 1970s and 1980s [32]. Overall, open sharing of scientific data can gener-
ate numerous benefits: � Economic benefits, including enabling researchers
to obtain funding from research funding agencies when applying for certain re-
search projects (as open sharing of research data is a prerequisite for funding
some projects); achieving greater returns on public investment [33]; acceler-
ating the transformation of research findings into products and services and
bringing them to market more quickly [34]; stimulating downstream applica-
tions and commercial innovation [35]; gaining greater competitiveness [36]; and
promoting economic growth while realizing the economic value of scientific data
[37]. � Political and social benefits, including enhancing government credibil-
ity, improving governance, and increasing transparency in government-funded
scientific research [38]; facilitating public understanding of national scientific
research [39]; providing publicly funded research results to the public [40]; pro-
moting public participation in scientific research and improving public engage-
ment and satisfaction [38]; and helping transfer factual data to developing coun-
tries and promote their capacity building [35]. � Technical and operational
benefits, including strengthening open scientific investigation; encouraging di-
versity in analysis and opinions; discovering new research topics and promot-
ing novel research; reproducing and verifying research processes and results to
improve research quality; avoiding duplication of work [41]; enabling broader
access, use, and reuse of scientific data; creating more complete and transpar-
ent scientific records [42]; improving scientific transparency and accuracy to
generate higher research impact [43]; accelerating the transformation and dis-
semination of research findings [44]; enhancing interdisciplinary, cross-sectoral,
cross-institutional, and international research; helping maximize the research
potential of new digital technologies and networks [35]; encouraging collabora-
tion and improving crisis response [34]; increasing citation rates of papers and
scientific data [45]; and improving the academic reputation and visibility of
research institutions and researchers [46].

In summary, open sharing of scientific data can bring substantial benefits to
stakeholders. However, the benefits obtained by different stakeholders may vary
significantly, necessitating the establishment of benefit balancing mechanisms
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[47].

3.2 Research on Obstacles to Open Sharing of Scientific Data

Obstacles to open sharing of scientific data mainly include the following aspects
[36,38]: � Institutional obstacles, such as lack of data sharing policies, risk-
averse culture, absence of unified policies for data publication, only publishing
non-valuable data, ineffective data promotion, revenue generation from data,
and lack of incentives. � Task-related obstacles, such as inability to discover
valuable data, inability to access raw data, lack of information about open data
quality, absence of indexes or other means to ensure easy discovery of correct
data, users being unaware of potential data uses, data formats and datasets
being too complex to process and use, lack of support tools or help desks, and
particularly enormous challenges in open access to research data in digital dis-
sertations [48]. � Usage-related obstacles, such as discouragement of user
data sharing, unclear understanding of data user needs, absence of processes for
handling user input, neglect of open data opportunities, lack of time, mandatory
registration before downloading data, fear of erroneous conclusions and poten-
tial negative consequences, lack of knowledge to utilize or understand data, lack
of necessary capabilities to use information, lack of collaborative funding path-
ways between institutions, and restrictions from commercial contracts. � Legal
obstacles, such as lack of legal frameworks for data utilization, uncertainty
brought by new laws, contradictory rules or laws regarding data sharing and
usage rights, privacy concerns, lack of open licenses, threat of litigation, and
prohibitions on commercial use. � Quality-related obstacles, such as lack of
information accuracy, incomplete information, outdated and invalid data, in-
formation redundancy, and data usability issues [49]. � Technical obstacles,
such as incompatible formats between institutions, lack of technical data infras-
tructure, inability to utilize crowdsourcing, absence of procedures for using user
feedback, lack of metadata, lack of machine-readable formats, complexity in us-
ing open data portals, lack of programming and statistical skills, and language
barriers.

The main obstacles to open sharing of scientific data in China include: lack of
a clear national-level legal system, with existing policies lacking legal force; lack
of effective management systems; lack of perfect platforms for data archiving,
submission, and open sharing; low data quality and accessibility; existence of in-
formation blockades and barriers; many data resources held by the government
remaining idle; small proportion of Chinese-language data online; market regu-
lation of scientific data basically failing; lack of professional talent in the field
of open sharing of data resources; and unwillingness or inability of data produc-
ers and managers to open and share data, necessitating further strengthening
of institutional constraints and policy support in the research project funding
system [50-51].
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4. Research on Mechanisms and Models for Open Sharing
of Scientific Data
Mechanisms and models for open sharing of scientific data are also focal issues
in the field of open science research.

4.1 Research on Mechanisms for Open Sharing of Scientific Data

The mechanism for open sharing of scientific data refers to the interaction pro-
cesses, methods, and operational patterns among elements of the open shar-
ing system, including scientific data submission mechanisms, publishing mecha-
nisms, dissemination mechanisms, alliance mechanisms, incentive mechanisms,
evaluation mechanisms, and guarantee mechanisms for open sharing. Among
them, the scientific data submission mechanism requires that data resources
generated and managed by industry departments, research projects, and data
centers supported by national fiscal funds be submitted or exchanged from the
bottom up in accordance with the national “Management Measures for Scien-
tific Data” and data submission management measures formulated by various
departments. The scientific data publishing mechanism requires data to be made
publicly available on the Internet, or authors to store scientific data in publicly
accessible relevant databases before publishing papers, supporting researchers or
organizations other than data providers to download, analyze, reuse, and cite the
data [52]. The scientific data dissemination mechanism needs to increase search
engine indexing, strengthen user utilization of data open platforms, use social
networks to improve the dissemination speed and scope of openly shared data
resources, and enhance the utilization rate of data resources to maximize the
value of scientific data [52]. The scientific data alliance mechanism encourages
data (platform) centers to follow jointly negotiated principles or declarations,
using unified standards or interfaces (software systems) to achieve interoperabil-
ity of metadata or data [52]. The scientific data incentive mechanism requires
effective incentive measures to encourage data owners to open up their data
and maximize the potential and energy of scientific big data. The evaluation
mechanism for open sharing of scientific data requires strict peer review dur-
ing the open sharing process to ensure data quality, usability, completeness,
and standardization, and after open sharing, requires regulatory departments,
funding agencies, and others to conduct regular or irregular investigations and
supervision of open data conditions, as well as evaluate the quality, usability,
value, and impact of open data [53]. The guarantee mechanism for open sharing
of scientific data requires establishing and improving macro, meso, and micro-
level policies, regulations, and systems, as well as technical platforms, while
simultaneously building a cross-domain regional organization and service guar-
antee system [12]. These mechanisms can serve as strategic choices and action
guidelines for domestic institutions implementing open sharing of scientific data.
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4.2 Research on Models for Open Sharing of Scientific Data

Models for open sharing of scientific data involve both operational models and
funding models. From the perspective of public welfare and commercial nature,
there are typically two models for open sharing of scientific data within a coun-
try or region: the public welfare operation model led by government and the
commercial operation model led by market forces. The former refers to a model
where government departments (and their affiliated institutions) fund the pro-
duction, collection, storage, and management of scientific data, and provide the
data for free use and sharing to all members of society, allowing any organi-
zation or individual to copy, disseminate, and develop scientific data without
restrictions from copyright agreements. This model is currently the most com-
monly used approach, but it also faces the dilemma of unsustainable follow-up
funding. The latter refers to a scientific data sharing approach where funders
and users of scientific data reach licensing agreements for paid development and
utilization [12].

According to the source or scale of scientific data, models for open sharing of
scientific data include [52]: � Single-source data sharing model for large
scientific facilities, which generates raw data according to data collection
plans for relevant research tasks, stores it in data centers or service systems
serving the large facility, prioritizes sharing among collaborators participating
in the corresponding research tasks, and opens some or all data to the public
after a certain period. The bottleneck of this model lies in the driving force
for data open sharing and the data open policies of funding agencies. � Dis-
tributed registration model for wide-area cooperation, which centrally
registers loosely distributed data, metadata, products, and services according
to unified standards and specifications, with a unified data portal responsible
for connecting registered data resources to provide users with one-stop data
retrieval and location services, and distributed data service systems providing
data acquisition services. The bottleneck of this model is the controllability of
open sharing standards and services across sub-centers. � Centralized deposit
model based on data repositories, which uses institutional repositories or
relies on third-party repositories for centralized data storage and publication.
The bottleneck of this model is the extremely high requirements for software
and hardware environments including storage facilities, network facilities, se-
curity facilities, and management and publication services. � Scientific data
publishing model, which advocates achieving data openness through publish-
ing forms and provides convenient channels for data reuse while implementing
data quality control through publishing. The bottleneck of this model is the
difficulty in determining academic evaluation systems and data intellectual prop-
erty rights. � Data marketplace model, which achieves interactive sharing
for end users based on support from data centers or repositories, utilizing data
trading platforms or single-entity data sources. The bottleneck of this model
lies in issues such as sustainability of economic returns and data pricing.

The above models depict various operational approaches in existing open shar-
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ing practices of research data, but they should not be equated with open access
approaches for scientific data, which are often realized through open access data
repositories, open access data journals, and data description files in open access
scholarly journals [54]. However, the means for users to freely obtain scien-
tific data [55] is not the same concept as open access approaches for research
data. Furthermore, various funding models have now emerged, including govern-
ment funding, consortium member funding, built-in cost funding, public-private
partnership funding, charitable funding, research funding, user funding, service
funding, volunteer funding, crowdfunding, social payment, and virtual currency
payment [56-57], with government funding being the primary approach.

5. Research on Stakeholder Roles and Responsibilities in
Open Sharing of Scientific Data
Stakeholders in open sharing of scientific data include governments, universi-
ties and research institutions, research funding agencies, academic societies and
professional associations, publishers, libraries, researchers, and data profession-
als, who can serve as producers, funders, organizers, publishers, disseminators,
managers, and users of scientific data. Each of these stakeholders is often as-
sociated with specific open access domains, open access processes, and specific
data dissemination and preservation initiatives [41].

Different stakeholders can play different roles and have different responsibilities
in open sharing of scientific data. Among them, governments are responsible
for formulating legal and regulatory frameworks for research system operations
and providing research funding; research funding agencies are responsible for
formulating and implementing national research strategies and funding poli-
cies, allocating funds to various research activities; research institutions should,
according to academic norms and funding guidelines, manage the implementa-
tion of publicly funded research projects by their employees, formulate policies
for accessing and using research data, analyze researchers’ data management
needs, and ensure that each researcher receives appropriate research training;
academic societies and professional associations are responsible for formulating
and promoting scientific norms, values, and standards related to open shar-
ing of scientific data; researchers should participate in formulating policies and
standards for data annotation, preservation, and long-term access, comply with
professional standards in their fields, establish data management plans at the
beginning of each research project, promptly publish research data, methods,
and other information contained in their publicly reported results to enable
verification of published results, unless there are compelling reasons not to pub-
lish the data, in which case researchers should publicly explain why the data
are being withheld; data professionals should be responsible for data analysis,
archiving, preservation, and distribution, and participate in formulating data
standards, formats, metadata, and data quality control mechanisms [35,58]. In
addition, research institutions and research funders should collaborate with re-
searchers and data professionals to develop, support, and implement plans that
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meet researchers’ data needs; research institutions, research funding agencies,
professional associations, and journals should also promote sharing of research
data through publication policies, public recognition, and funding [58]7-9.

6. Research on Applications and Investigations of Open
Sharing of Scientific Data
The application domains of open sharing of scientific data are extensive, and
practical investigations can further reflect the current state of open sharing.

6.1 Research on Applications of Open Sharing of Scientific Data

Open scientific data has been promoted and utilized in many fields, not only to
promote scientific research and innovation [59], support verification of clinical
trial data results [60], but also to implement biodiversity conservation actions
[61] or conduct biodiversity conservation research [62] as well as planning of
pelagic bioregionalization [63] and research on the Ross Sea [64], transform ed-
ucational research models [65], enhance malaria research and control [66], and
maximize the utility and public benefits of the Human Genome Project [67]. In
these application practices, open sharing models do not violate specific provi-
sions of intellectual property law; for data and related achievements that have
obtained intellectual property protection, open sharing is often realized through
signing licensing contracts. The open sharing model does not exclude intel-
lectual property protection, and even when research institutions or researchers
choose to open share the data and related achievements they have obtained, it
does not mean they completely abandon seeking intellectual property protection
[68]. However, merely implementing mandatory data disclosure policies may re-
duce welfare unless appropriate incentive measures are simultaneously provided
to prevent delays [69].

6.2 Analysis of Investigations on Open Sharing of Scientific Data

From investigations on open sharing of scientific data, domestic open scien-
tific data resources mainly originate from government departments, research
universities, online scientific databases, and international data centers, each re-
spectively forming characteristics of focusing on basic scientific data, focusing
on disciplinary professional data with emphasis on natural sciences, focusing on
Internet data, and focusing on proprietary data and partial opening of scientific
data [70]. Universities, government agencies, research institutions, and munici-
pal authorities in Finland retain tens of thousands of digital research datasets,
but only a small portion is archived and reused [49], with similar situations
existing in other countries. Scientists in low- and middle-income countries have
growing interest in data sharing and have recognized the enormous potential of
open science for the future [71].

Recent surveys by foreign scholars have found that scientists hold positive atti-
tudes toward data sharing and reuse. Scientists acknowledge that sharing scien-
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tific data can positively impact scientific progress by saving time and improving
research efficiency, but when sharing their own research data, scientists express
concerns, including fear of data misuse or misinterpretation. These concerns
can be alleviated if proper acknowledgment and citation of used data can be
ensured and original researchers are given some degree of control over data use.
Additionally, helping researchers create metadata, add provenance information
to datasets, and find adequate public data repositories can also help researchers
adopt better data sharing practices [73].

7. Research on Countermeasures and Suggestions for Open
Sharing of Scientific Data
To promote open sharing of scientific data, existing countermeasures and sugges-
tions mainly include: � Establishing and improving policies and regulations for
open sharing of scientific data [74], and perfecting the top-level design of data
sharing regulations [12]; � Formulating universal scientific data management
norms and technical standards, enhancing key technologies in all aspects of open
sharing, and building a unified service platform portal [74]; � Constructing an
open sharing management system for research data [75], establishing public dis-
closure mechanisms, market regulation mechanisms, cooperation mechanisms,
and guarantee mechanisms for scientific data [50,76], and exploring a path com-
bining public welfare with marketization [74]; � Establishing scientific data qual-
ity control and evaluation systems [12]; � Building a culture of open sharing
of scientific data [77], popularizing the social benefits of open science, not only
providing citizens with the evidence needed to draw their own conclusions about
scientific issues they care about, but also explaining the direct benefits of data
sharing in specific work or life domains [78]; � Strengthening education and train-
ing in scientific data management [12]; � Strengthening intellectual property pro-
tection in the open sharing process [74]; � Stakeholders (including governments,
universities and research institutions, academic societies, academic and profes-
sional institutions, charitable organizations, researchers, etc.) should play their
roles in open sharing of scientific data and actively promote its implementation
[33]71-78; and � Standardizing the operation and management of scientific data
centers and accelerating the construction of a number of nationally influential
scientific data centers [79].

The 2014 Belmont Forum open data survey results show that the main desires
for open data stem from intrinsic research motivations, such as accelerating sci-
entific research and applications, disseminating and recognizing research results,
personal commitment to open data, and demands from data users. The most
important obstacles to open scientific data are primarily the desire to publish
results before releasing data, legal restrictions, loss of credit or recognition, and
possible misunderstanding or misuse [72]. Vanden Eynden et al. also conducted
an online survey on the benefits and obstacles of “open research” among Well-
come Trust grantees and ESRC funding recipients, finding that 80% of Wellcome
Trust grantees and 66% of ESRC funding recipients had achieved open access

chinarxiv.org/items/chinaxiv-202307.00413 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00413


to datasets [46].

In summary, extensive research has been conducted on the topic of open shar-
ing of scientific data both domestically and internationally, yielding a body of
research results. However, current theories and practices of open sharing of sci-
entific data both domestically and internationally are still in their infancy, with
many deficiencies remaining.

First, from the perspective of theoretical research on open sharing of scientific
data, some basic concepts and core issues have not been clearly explained, in-
cluding: � Failure to effectively distinguish between open sharing of scientific
data and scientific data sharing, with some conflating open sharing policies for
scientific data with scientific data sharing policies or government data open poli-
cies and institutional data policies, when in fact these concepts have essential
differences. Future research needs to effectively define and distinguish these
concepts. � Lack of comprehensive and in-depth elaboration on the mechanisms
of open sharing of scientific data; although some scholars have preliminarily ex-
plored this issue (see Section 4.1), there is a lack of innovative research on the
dynamic mechanism, governance mechanism, and collaboration mechanism for
open sharing of scientific data, and further research is still needed on guarantee
and evaluation mechanisms to establish and improve the mechanism for open
sharing of scientific data. � Lack of investigation and analysis of practices and
problems of open sharing of scientific data in China. Therefore, further strength-
ening of theoretical research on open sharing of scientific data is needed.

Second, from the perspective of domestic practice in open sharing of scientific
data, although China’s scientific data sharing services have achieved initial suc-
cess, the macro-level policy system for domestic scientific data still needs expan-
sion, policy implementation requires continued accumulation, many disciplines
still need to improve data management awareness and capabilities [80], and a
situation of open sharing for society has not yet been formed, with scientific data
generated by various national science and technology plan projects not being
effectively managed and utilized [81]. Compared with Western developed coun-
tries such as the United States and the United Kingdom, China has a clear gap
in the level of open sharing of scientific data. However, China has recognized
the strategic significance of scientific data sharing. The “Recommendations of
the Central Committee of the Communist Party of China on Formulating the
13th Five-Year Plan for National Economic and Social Development” explic-
itly requires “implementing the national big data strategy and promoting open
sharing of data resources.” The “Management Measures for Scientific Data”
promulgated by the General Office of the State Council on March 17, 2018 es-
tablished the sharing principle of “openness as the norm, non-openness as the
exception,” and for the first time clarified the responsibilities of administrative
departments of science and technology under the State Council, relevant de-
partments under the State Council, relevant departments of provincial people’s
governments, research institutes, universities, enterprises as legal entities, and
scientific data centers in scientific data management (including open sharing)
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[82]. Therefore, China should gradually improve the systems or policies for open
sharing of scientific data based on the “Management Measures for Scientific
Data,” continuously enhancing the practical level of open sharing of scientific
data in China.
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