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Abstract
[Purpose/Significance] This study investigates the motivations for scientific data
open sharing to provide theoretical guidance for the practice of scientific data
open sharing in China. [Method/Process] Employing stakeholder theory and
normative analysis, it analyzes the motivations of different stakeholders partici-
pating in scientific data open sharing. [Results/Conclusion] Stakeholder theory
can be applied to guide the practice of scientific data open sharing. Stakehold-
ers in scientific data open sharing primarily include government, research in-
stitutions, research funding agencies, library and information institutions, data
centers, industry associations, publishers, researchers, other enterprises, users,
etc. These stakeholders can all benefit from scientific data open sharing and
possess different interests and motivations.
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Abstract
[Purpose/Significance] This study examines the motivations behind open
sharing of scientific data to provide theoretical guidance for China’s scientific
data open sharing practices. [Method/Process] Using stakeholder theory and
normative analysis, the paper analyzes the motivations of different stakehold-
ers participating in scientific data open sharing. [Result/Conclusion] Stake-
holder theory can guide scientific data open sharing practice. The stakeholders
in scientific data open sharing mainly include governments, research institu-
tions, research funding agencies, library and information institutions, data cen-
ters, professional associations, publishers, researchers, other enterprises, users,
and society. All these stakeholders can benefit from open sharing of scientific
data and possess different interests and motivations.
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The term “stakeholder” first appeared in a 1963 internal memorandum of the
Stanford Research Institute, initially defined as “groups essential to the survival
of an organization, primarily including shareholders, employees, customers, sup-
pliers, lenders, and society” [1]. In 1965, American scholar H.I. Ansoff first used
the term “stakeholder theory” [2]. Subsequently, through the joint efforts of
scholars such as R.E. Freeman, J.D. Blair, T. Donaldson, R.K. Mitchell, M.B.
Clarkson, T.J. Rowley, and J. Fruoman, the theory developed rapidly in the
1990s and exerted significant influence on corporate governance and strategic
management worldwide [3]. Stakeholder theory has permeated numerous fields
and is closely related to strategic management, marketing, production, financial
management, human resource management, research and development, organi-
zational ethics, corporate governance, corporate performance, healthcare man-
agement, and information technology system management, providing guidance
for practice in these areas [4]. Open sharing of scientific data (OSSD) involves
numerous stakeholders. Although current research both domestically and inter-
nationally has extensively explored policies, platforms and projects, benefits and
barriers, mechanisms and models, stakeholder roles and responsibilities, appli-
cations and surveys, and countermeasures and suggestions regarding scientific
data open sharing, few studies have deeply analyzed the motivations of different
stakeholders in participating in scientific data open sharing. To promote the de-
velopment of China’s scientific data open sharing practice, this paper provides
a comprehensive and in-depth analysis of this issue.
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1. Stakeholder Theory and Its Applicability in Scientific
Data Open Sharing Activities
1.1 Main Ideas of Stakeholder Theory

Stakeholder theory draws on sociology, economics, political science, and ethics,
particularly literature on corporate planning, systems theory, corporate social
responsibility, and organizational research, with a focus on management deci-
sions [5]. Its main ideas include: (1) A corporation is essentially composed of
stakeholders who have signed explicit or implicit contracts with the enterprise,
forming an interconnected network of stakeholder interests [6]. Stakeholders are
groups or individuals who benefit from or are harmed by corporate actions and
whose rights are respected or violated [7]. They are also individuals or organi-
zations that have contractual relationships with the enterprise, receive returns
from business operations, and bear certain business risks, typically including
shareholders, creditors, corporate managers, employees, consumers, suppliers,
government, community, and environment [8]. (2) Stakeholders have three at-
tributes: legitimacy, power, and urgency, with their magnitude dynamically
changing [9-10]. Different corporate stakeholders have varying degrees of mul-
tiple interest demands (i.e., value dynamics) [11]. Maximizing the interests of
all stakeholders (rather than just shareholder interests) is the goal of modern
enterprises [12]. Enterprises must understand and balance the various interests
of different stakeholders [13], equally recognize and protect stakeholder prop-
erty rights, to obtain long-term stable returns and development [14]. (3) The
resources indispensable for corporate survival and development are invested by
various stakeholders, not solely dependent on equity capital invested by share-
holders. Corporate operation and development require the joint participation
and support of stakeholders [15]. Only by collaborating with stakeholders can
enterprises discover new value creation opportunities [11]. (4) Stakeholder rela-
tionships are the unit of analysis in stakeholder theory. These relationships have
demographic characteristics (such as interests, social identity, size, legitimacy,
urgency) and structural characteristics (such as power, proximity, network den-
sity, centrality of local organization, resource dependency, relationship strength)
[16].

1.2 Applicability Analysis of Stakeholder Theory in Scientific Data
Open Sharing

Stakeholder theory is a theory about how different stakeholders interact to
jointly create and exchange value [17]. It can be used to describe and explain
specific corporate functions, characteristics, behaviors, and determine the eth-
ical or philosophical guidelines for corporate management [18], as well as to
handle relationships between enterprises and stakeholders and their impact on
corporate goals [19], providing people with a framework to analyze complex
interest relationships within modern enterprises [3]. Since publicly funded sci-
entific data open sharing involves numerous stakeholders, stakeholder theory
can also be used to guide scientific data open sharing practice for the follow-
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ing reasons: (1) Stakeholder theory emphasizes that maximizing stakeholder
interests is the fundamental purpose of enterprises, which has extremely impor-
tant guiding significance for formulating scientific data open sharing plans and
action programs. In today’s open science environment, many international orga-
nizations and foreign institutions have formulated scientific data open sharing
plans, with the main goal of promoting open research and open innovation for all
humanity through comprehensive open sharing of scientific data, enhancing or-
ganizational and individual knowledge management and innovation capabilities,
and achieving coordinated development of society, organizations, and individu-
als. This concept essentially coincides with “maximizing stakeholder interests.”
Applying the idea of “maximizing stakeholder interests” can help different or-
ganizations formulate reasonable scientific data open sharing plans and action
programs, breaking the barriers that previously limited scientific data sharing to
research groups, departments, units, or regions, and forming a pattern of open
sharing oriented toward society, so that scientific data generated by publicly
funded, especially national science and technology programs, can be effectively
managed and widely applied, benefiting as many stakeholders as possible and
thereby maximizing the benefits of scientific data open sharing. (2) Stakeholder
theory emphasizes that enterprises need the joint participation of stakeholders
and must cooperate with them to create value and maximize stakeholder inter-
ests. This has guiding significance for understanding why scientific data should
be open and shared. Publicly funded scientific data is a public good because it
meets the two main criteria for judging public goods—non-rivalry in consump-
tion and non-excludability in benefits [20]. As a public good, scientific data
has an inherent sharing demand and can be used or reused by numerous stake-
holders. Although scientific data open sharing does not directly create value, it
plays a key bridging role in the scientific data value chain, connecting scientific
data stakeholders, spawning more and more scientific data value chain activ-
ities, thereby enabling the sharing and amplification of scientific data value,
and achieving knowledge creation spirals and maximization of stakeholder inter-
ests. (3) Stakeholder theory emphasizes that stakeholder relationships are its
unit of analysis, which is instructive for understanding scientific data open shar-
ing behavior. Open scientific data, stakeholders, and stakeholder relationships
constitute the scientific data open sharing network. In this network, there are
various stakeholder relationships, such as funding relationships, cooperative re-
lationships, colleague relationships, citation relationships, linking relationships,
exchange relationships, and user relationships. Using these relationships and
their characteristic indicators, such as social identity, power, size, centrality,
network density, and relationship strength, we can deeply analyze the struc-
ture of the scientific data open sharing network and scientific data open sharing
behavior, providing references for improving the efficiency and effectiveness of
scientific data open sharing. (4) Stakeholder theory emphasizes that different
stakeholders have multiple interest demands, which is instructive for analyzing
the motivations of scientific data open sharing. Similar to how corporate stake-
holders have multiple different interest demands, stakeholders in scientific data
open sharing, such as researchers, research institutions, library and information
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institutions, publishers, and governments, also have their own interest demands.
By analyzing these different interest demands, we can gain insight into the mo-
tivations of different stakeholders to participate in scientific data open sharing
and formulate corresponding countermeasures for different stakeholders.

2. Different Stakeholders in Scientific Data Open Sharing
Activities
Scientific data open sharing is not an isolated activity but a value creation ac-
tivity directly related to scientific data production, organization, publication
(or publishing), dissemination, and utilization, involving producers, funders,
organizers, publishers, disseminators, managers, and users of scientific data.
The stakeholders in scientific data open sharing activities mainly include gov-
ernments, research institutions, research funding agencies, library and informa-
tion institutions, data centers, professional associations, publishers, researchers,
other enterprises, users, and society (see Figure 1 [Figure 1: see original paper]).
Here, “users” refer to actors who only use scientific data without producing or
providing it. As a whole, society necessarily benefits from scientific data open
sharing activities and is therefore also a stakeholder. Regardless of which stake-
holder, all are in an open science environment, which creates conditions for
scientific data open sharing.

Based on the different roles of stakeholders in the scientific data open sharing
value chain, they can be classified (see Table 1 ).

Table 1. Classification of Stakeholders Based on Roles in Scientific
Data Open Sharing

Role in OSSD Stakeholders
Producers of scientific data Researchers, research institutions,

library and information institutions,
data centers, publishers

Funders of scientific data Research institutions, library and
information institutions, research
funding agencies, professional
associations, other enterprises,
governments, society

Organizers of scientific data Library and information institutions,
data centers, governments

Publishers of scientific data Researchers, research institutions,
library and information institutions,
professional associations, publishers

Disseminators of scientific data Library and information institutions,
data centers, professional
associations, publishers, governments
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Role in OSSD Stakeholders
Managers of scientific data Library and information institutions,

data centers, governments
Users of scientific data Researchers, research institutions,

library and information institutions,
data centers, professional
associations, publishers,
governments, society

3. Analysis of Motivations for Different Stakeholders to
Participate in Scientific Data Open Sharing
Scientific data sharing is hailed as the lifeblood of scientific research, and con-
ducting scientific research exchange and cooperation through completely open
scientific data has become a consensus in the scientific community [21]. Espe-
cially in the era of big data, scientific and technological innovation increasingly
relies on comprehensive analysis of scientific data, particularly large-scale sci-
entific projects that depend on large amounts of credible basic scientific data.
Conversely, failure to open scientific data would at least lead to: (1) other
scientists being unable to share relevant data, which is not conducive to increas-
ing overall scientific research output; (2) inability to verify research conclusions
based on scientific data, leading not only to erroneous or fabricated scientific
conclusions but also reducing the credibility of the scientific community; (3)
scientific research being seen as self-entertainment of scientists hidden in labo-
ratories, unable to establish close connections with the public, leading to public
skepticism about the value of scientific research [22]. The positive benefits of
scientific data open sharing provide inexhaustible motivation for stakeholders.
Although scientific data open sharing can bring enormous benefits to society,
since society is not a single actor, its motivations are not examined here. This
section mainly analyzes the motivations of ten other types of stakeholders to
participate in scientific data open sharing.

3.1 Motivations for Government Participation in Scientific Data Open
Sharing

In scientific data open sharing activities, governments can play multiple roles
(see Table 1) and have extremely important functions. If other scientific data
open sharing stakeholders influence scientific data open sharing activities at
the data object level, then governments play a role at the national political,
democratic, economic, and social levels. Their motivations mainly include:

3.1.1 Enhancing the Overall Level of National Scientific Data Open
Sharing and Maximizing the Utilization of Scientific Data Value. On
the one hand, governments provide macro guidance for domestic scientific data
open sharing activities by formulating scientific data open sharing policies, en-
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suring that scientific data open sharing practice can receive policy support for
personnel, finance, and materials, thereby enhancing the overall national level
of scientific data open sharing. On the other hand, by opening and sharing their
scientific data, government departments can enable scientific data generated by
public funding to be more widely applied, maximizing the utilization of scien-
tific data value. In August 2015, the State Council promulgated the “Outline
for Promoting Big Data Development,” explicitly requiring the establishment
of a unified national government data open platform by the end of 2018, and
taking the lead in achieving reasonable and moderate opening of public data
resources to society in important fields such as credit, transportation, medical
care, health, employment, social security, geography, culture, education, science
and technology, resources, agriculture, environment, safety supervision, finance,
quality, statistics, meteorology, oceans, and enterprise registration and supervi-
sion, to fully release data dividends and stimulate mass entrepreneurship and
innovation vitality [23]. After NASA’s Landsat satellite images of the Earth’s
surface environment were made freely available via the Internet, they created
an annual environmental management industry value of $935 million, with the
United States gaining over $100 million in economic benefits annually and pro-
moting application development by other companies [24]. The EU’s open data
strategy can generate €70-140 billion in economic value annually within the EU
[25].

3.1.2 Enhancing Transparency of Government Policies and Fairness
in Scientific Data Utilization. Opening scientific data open sharing policies
can enhance the transparency of various policies and provide other stakeholders
with fair opportunities to utilize scientific data, solving the problem of uneven
utilization of scientific data and making open scientific data a tool for implement-
ing transparent government. NASA’s “Data & Information Policy” requires full
open sharing of all data and implementation of non-discriminatory data access
principles [26]. Currently, the China Meteorological Administration provides
open sharing of 5 categories and 17 types of basic meteorological data and
products through the China Meteorological Data Network, providing an equal
platform for using meteorological data for research and educational institutions
and meteorological information service enterprises [27].

3.1.3 Promoting Economic Growth. Governments can achieve the goal
of promoting economic growth through open sharing of scientific data. After
the U.S. government implemented the “complete, open, and free” data sharing
policy in 1990, the average annual growth rate in the latter five years (1991-
1999) was 1.1 percentage points higher than in the first five years, of which 0.5
percentage points were generated from the transmission and application of data
and information [28].

3.1.4 Realizing the Social Value of Government Scientific Data and
Improving Its Social Benefits. Open government data contains many ex-
tremely valuable scientific data. After these government scientific data are
opened to the public, they can trigger chain chemical reactions and generate
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enormous social benefits. For example, after the U.S. Environmental Protec-
tion Agency opened and shared environmental data collected at an annual cost
of nearly $400 million (including information on drinking water, atmosphere,
waste, and toxic substances across the country), it significantly enhanced citi-
zens’ environmental protection awareness, increased public supervision of pollut-
ing enterprises, and maintained high support rates for government environmen-
tal protection decisions and specific policies, strongly supporting environmental
protection in the United States [28]. In addition, government scientific data
open sharing can break information barriers between government departments
and industries, achieving collaborative governance of scientific data management
between government and enterprises and other social organizations in fields such
as public transportation and urban development, public health and food safety,
pollution control and environmental protection, and public safety and emer-
gency management, further enhancing enterprise and national scientific and
technological innovation capabilities [29].

3.1.5 Building Citizen Trust in Government and Improving Demo-
cratic Participation. Government scientific data open sharing is also con-
ducive to building citizen trust in government [30], promoting citizen participa-
tion, obtaining citizen authorization, improving democratic participation [31],
and accepting citizen supervision of public investment in scientific data, thereby
creating a more democratic social atmosphere and promoting harmonious social
development.

3.2 Motivations for Researchers and Research Institutions to Partic-
ipate in Scientific Data Open Sharing

For a long time, researchers and research institutions have been the main ad-
vocates and practitioners of the Open Access (OA) movement and the open
science movement. Scientific data open sharing is of great significance to them,
and they have the following motivations:

3.2.1 Shortening the Scientific Data Publication Cycle and Improving
the Timeliness of Scientific Data Release. In various scientific research
activities or work practices, if researchers can open and share relevant scien-
tific data immediately after obtaining them, even if final research results (such
as research reports or papers, books, etc.) have not yet been formed, it will
greatly shorten scientific data publication delays, accelerate scientific data ex-
change speed, improve the timeliness and practicality of scientific data, promote
external researchers’ access to data [30], and accelerate innovation speed. The
League of European Research Universities requires in its “Statement on Open
Research Data” that research data should be timely and freely publicly available
as a public good [32].

3.2.2 Overcoming Scientific Data Dissemination Barriers and Broad-
ening the Scope of Scientific Data Dissemination. Since public Internet
allows any user to freely download, copy, analyze, reprocess open scientific data,
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and transmit scientific data to other users without financial, legal, or techni-
cal barriers, scientific data open sharing can break the monopoly position of
publishers in traditional academic exchange systems, break information barri-
ers between departments and industries [29], prevent data resource monopolies
[33], enable publicly funded research results to be used by the public [34], and
significantly expand the coverage of scientific data users.

3.2.3 Enhancing the Visibility of Scientific Data and Promoting Open
Scientific Research. Scientific data open sharing can help researchers display
recently obtained scientific data and their management processes in real time
through the public Internet, allowing the display of links to data files, interop-
erability of different datasets, and new insights obtained through data mining
and analysis [31]. This facilitates research reproducibility [34], supports online
application of automated knowledge discovery tools [35], facilitates public par-
ticipation in data review [30], reduces the incidence of forged and inaccurate
data [36], and further promotes open scientific research [37].

3.2.4 Improving the Efficiency of Scientific Data Use and Maximiz-
ing Scientific Data Value. Scientific data open sharing not only helps re-
searchers more easily access, discover, and reuse data, reduces research costs
[38], verifies the authenticity of data or research results, avoids data errors,
duplicate research, and inefficient research, but also helps researchers synthe-
size existing data from experts and non-experts to form new viewpoints, create
new datasets through data combination, make scientific research face decision-
making directly, exert the economic benefits of scientific data [39], and maximize
scientific data value. In fact, the open sharing of Global Earth Observation Sys-
tem of Systems (GEOSS) data has generated various values such as economic,
social, research and innovation, education, and effective governance [40].

3.2.5 Obtaining Scientific Data (or Results) Publication Funding.
Some domestic and foreign organizations or institutions have formulated sci-
entific data open sharing policies, with a key provision being the provision of
financial support for scientific data open sharing. In surveys of UK Economic
and Social Research Council grant recipients and Wellcome Trust grant recip-
ients on motivations for sharing data, “obtaining additional funds to pay for
fees” accounted for as high as 74% and 63% respectively [41], indicating that
obtaining scientific data publication funding is one of the motivations for re-
searchers.

3.2.6 Enhancing the Academic Influence, Reputation, and Prestige
of Researchers and Research Institutions. Research has confirmed that
sharing research data can increase the citation rate of scientific papers by 69%
[42]; the citation advantage of OA journal papers is universally present and very
significant [43]. In addition, scientific data open sharing can promote the pro-
duction of high-level research results [44] and enhance research and innovation
levels, further improving the academic reputation and influence of researchers
and research institutions. Surveys have found that “data sharing can improve
academic reputation” is a motivation for data sharing recognized by 56% of
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Wellcome Trust grant recipients [41].

3.3 Motivations for Research Funding Agencies to Participate in Sci-
entific Data Open Sharing

As a relatively special type of stakeholder, research funding agencies (also called
funding agencies or research funding bodies) are responsible for formulating
research funding policies and allocating funding to support various scientific
research and research infrastructure construction. Research funding agencies
have important influence in scientific data open sharing [45], and their driving
forces mainly include:

3.3.1 Formulating Scientific Data Open Sharing Policies in Industry
or Discipline Fields and Providing Financial Support for Scientific
Data Open Sharing. Research funding agencies often promote the imple-
mentation of scientific data open sharing by formulating open data policies (or
research data management policies, OA policies, etc.) in industry or discipline
fields and ensuring that scientific data open sharing can obtain sufficient finan-
cial support. For example, the UK Medical Research Council (MRC) not only
funds various clinical trials and other medical research but also includes clinical
trial and clinical intervention research data, public health intervention research
data, and observational research data generated from its research funding in the
open sharing scope, requiring researchers to follow the guidelines of “Good Prac-
tice Principles for Sharing Individual Participant Data from Publicly Funded
Clinical Trials” to ensure that research protocols, analysis plans, and all relevant
statistical analyses and research data are open for sharing and utilization [46].

3.3.2 Stimulating More Citizen Participation in Scientific Research
and Spawning Innovative Research and Applications. By funding sci-
entific data open sharing, research funding agencies can further stimulate more
citizen participation in scientific research [47], explore topics unforeseen by re-
searchers, promote interdisciplinary, cross-sectoral, cross-institutional, and in-
ternational research [35], and stimulate downstream applications and commer-
cial innovation of research results [39].

3.3.3 Supporting Scientific Data Creation and Providing a Contin-
uous Source of Data for Scientific Data Open Sharing. One of the
prerequisites for scientific data open sharing is the existence of valuable scien-
tific data to share, but scientific data production is not easy, requiring both
high-quality researchers and financial support. At this point, research funding
agencies have great advantages and can mobilize researchers’ enthusiasm by
establishing scientific research funding, enable researchers to create valuable sci-
entific data through various research activities, and provide a continuous source
of data for scientific data open sharing.

3.3.4 Standardizing Scientific Data Open Sharing Behavior and En-
abling More Efficient Utilization of Scientific Data. While providing
research funding to researchers, research funding agencies can further standard-
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ize scientific data open sharing behavior and improve scientific data utilization
efficiency through their open data policies. For example, the UK Met Office’s
“Open Data Policy” establishes eight standards for data openness [48]: (1) Data
formed by public meteorological service funding, belonging to agreed public me-
teorological service products, must be open for sharing; (2) Data must follow
agreed formats and do not require specialized tools or knowledge to interpret
these data; (3) Data volume is reasonable and can be effectively disseminated
within minutes to three hours; (4) The benefits of open data resources are real-
ized by ensuring the maximum number of users can benefit from data release;
(5) Data should be actionable, documented and described using appropriate
metadata and service management; (6) The UK Met Office owns the intellec-
tual property rights of the data or is authorized to provide these data under
the Open Government License; (7) Data should be consistent with other open
data from the UK Met Office to minimize the risk of inconsistent or conflicting
forecast information; (8) Various data will be evaluated for long-term economic
sustainability before data release. These standards lay the foundation for the
UK Met Office’s scientific data open sharing.

3.3.5 Promoting Cooperation Among Scientific Data Stakeholders to
Better Achieve Scientific Data Open Sharing. Research funding agencies
can negotiate with scientific data stakeholders to formulate scientific data open
sharing policies, accurately define the responsibilities and roles of each stake-
holder in scientific data open sharing, and promote international and domestic
cooperation among researchers, research institutions, data managers, and pub-
lishers to better implement scientific data open sharing activities. As early as
2012, the Royal Society proposed that different stakeholders should strengthen
cooperation to promote scientific data open sharing and open science develop-
ment. For example, governments should formulate open scientific data policies;
scientists should allow free, OA exchange of data they collect and models they
create; universities and research institutions should play important roles in sup-
porting an open data culture; academic societies, academic institutions, and
professional bodies should provide continuous financial support for OA journal
papers; research councils and charities should provide data and metadata man-
agement costs and cooperate with others to improve research data exchange;
industry sectors and relevant regulatory departments should cooperate to de-
termine methods for sharing data, information, and knowledge [24]. Thanks
to strong cooperation among stakeholders, the European Commission-funded
OpenAIRE project has achieved open sharing of 11,465 repositories and OA
journals, 688,870 datasets, and 24,085,848 publications, as well as cross-linking
between publications and data [49].

3.4 Motivations for Library and Information Institutions to Partici-
pate in Scientific Data Open Sharing

The inherent social attributes (such as academic and service nature) and social
functions (such as transmitting scientific intelligence or applicable information,
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developing intellectual resources) of library and information institutions endow
them, like researchers and research institutions, with the same four scientific
data open sharing motivations: shortening the scientific data publication cy-
cle and improving timeliness; overcoming scientific data dissemination barriers
and broadening dissemination scope; enhancing scientific data visibility and pro-
moting open scientific research; and improving scientific data use efficiency to
maximize scientific data value. In addition, library and information institutions
have five other motivations for open sharing of scientific data:

3.4.1 Overcoming the Scientific Data Access Crisis. Due to the extremely
high political, economic, cultural, and scientific research value of scientific data,
they are often locked in “black boxes” for fear that their value will be known
and used by outsiders. Even when sharing exists, it is limited to research group
members, departments, or units, preventing large amounts of scientific data from
being effectively utilized. However, we have now entered the era of open science,
and library and information institutions are major participants in implementing
open science work, with inherent requirements and unique advantages for open
sharing of scientific data, and can play a key role in overcoming the scientific
data access crisis.

3.4.2 Enriching Information Sharing Resources and Improving Data
Sharing Efficiency. For a long time, the information sharing resources of
library and information institutions have mainly been books, newspapers, jour-
nals, dissertations, conference papers, research reports, microfilms, music tapes,
patents, audio-visual materials, library catalogs, academic journal databases,
e-book databases, ancient books databases, reference book databases, online
teaching courses, and multimedia databases, without paying attention to data.
Today, scientific data is becoming a new form and source of information sharing
resources for library and information institutions. Open sharing of scientific
data can make information sharing objects more concrete, transforming from
traditional entire documents, reports, or works to specific scientific data. This
helps library and information institutions more accurately and efficiently find
and share relevant scientific data according to users’ data needs, reduces scien-
tific data acquisition costs, and improves data sharing efficiency.

3.4.3 Achieving Semantic Interconnection of Open Scientific Data and
Enhancing the Relevance and Use Value of Scientific Data. In an open
science environment, library and information institutions can use linked open
data to achieve semantic interconnection of scientific data and obtain multiple
benefits from linked open data applications, such as publishing scientific data in
universal formats (such as RDF) so that these data can be easily aggregated and
utilized by other systems, thereby linking scientific data across different indus-
tries, fields, and information systems and improving their relevance; facilitating
library and information institutions to implement intelligent federated retrieval
and semantic-based search; enabling library and information institutions to ef-
fectively support “evidence-based decision-making”; and making library and
information institutions a linking hub connecting scientific data stakeholders
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[50]. All these will significantly enhance the relevance and use value of open
scientific data.

3.4.4 Innovating Library and Information Institution Service Meth-
ods. Scientific data open sharing, as a new resource sharing model, provides
opportunities for service innovation. Many university libraries in the Triangle
Research Libraries Network have carried out scientific data management services
for faculty, alliance users, and researchers, such as providing research datasets
and their classification, organization, and one-stop access; providing data man-
agement consultation and guidance services; providing long-term preservation
services for research data; providing various data processing, visualization tools,
and analysis services; providing data cleaning services; providing data use train-
ing; and providing customized teaching [51]. By carrying out scientific data
open sharing services, library and information institutions can further expand
service methods and content, including providing automatic question answering
for linked data [52]; using Drupal to publish linked data [53]; building institu-
tional repositories for linked data [54]; achieving digital resource aggregation
based on linked data, developing knowledge discovery and knowledge services
based on linked data, and digital virtual reference consultation [55]. Currently,
Peking University’s Open Research Data Platform can provide users with open
scientific data management, publication, browsing, retrieval, download, storage,
and usage tracking services, encouraging researchers to open and share data,
promoting the dissemination, reuse, and standardized citation of scientific data
[56], thereby innovating original service methods.

3.4.5 Enhancing the Social Status and Role of Library and Informa-
tion Institutions in the Open Science System. The four basic goals of
open science are: achieving transparency of experimental methods, observations,
and data collection; achieving public use and reuse of scientific data; achieving
public participation and transparency in scientific communication; and using
network tools to promote scientific cooperation [57]. Library and information
institutions are core elements in the open science system, being both produc-
ers, funders, and users of open scientific data, as well as organizers, publishers,
and disseminators of open scientific data, and can fully support the realization
of open science goals. In particular, library and information institutions have
long formed core capabilities in data, information, and knowledge organization
and sharing, and have strong competitive advantages in data, information, and
knowledge organization and sharing compared with other institutions. Library
and information institutions can become chief planners of scientific data open
sharing, chief managers and key developers of open scientific data infrastructure,
and leaders of the open science movement, thereby fully playing their backbone
role and demonstrating their core status in the open science system.
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3.5 Motivations for Data Centers to Participate in Scientific Data
Open Sharing

Scientific data open sharing cannot be separated from the strong support of data
centers (sometimes called data sharing centers or data sharing platforms). Data
centers mainly perform the functions of collecting, storing, and sharing data in
relevant fields or topics, and can provide users with data acquisition, data stor-
age space, and training and consultation services around data creation, preserva-
tion, and use. Data centers can significantly enhance data value through quality
control procedures, ensuring appropriate metadata, pooling data from different
sources, and providing online tools for searching, visualizing, and downloading
data in appropriate formats for further research [58]. China has built six major
scientific data sharing centers (platforms): the Forestry Science Data Platform,
the Earth System Science Data Sharing Platform, the Population and Health
Science Data Sharing Platform, the Agricultural Science Data Sharing Center,
the Earthquake Science Data Sharing Center, and the Meteorological Science
Data Sharing Center, forming a scientific data open sharing system. According
to the global scientific database registration system re3data.org, it has collected
more than 2,000 disciplinary databases, of which about 85% have achieved data
open sharing [59]. Fudan University’s Social Science Data Platform has accumu-
lated a large amount of open data, enabling researchers to conveniently store,
publish, exchange, share, and conduct online analysis of scientific data on the
platform [60]. Thus, data centers have become key nodes in the scientific data
open sharing system, with main driving forces being: (1) widely collecting sci-
entific data from different disciplines or topics to better pool professional field
knowledge; (2) classifying, processing, organizing, and mining collected scientific
data to facilitate others’ use of these data; (3) centrally storing collected scien-
tific data in a trusted environment to ensure data quality and security and that
relevant infrastructure can support scientific data use; (4) enabling permanent
access and open sharing of scientific data to significantly improve the efficiency
and effectiveness of scientific data utilization; (5) strengthening domestic and in-
ternational exchange and cooperation in scientific data open sharing to enhance
the level of open science.

3.6 Motivations for Publishers to Participate in Scientific Data Open
Sharing

Publishers are another important stakeholder in scientific data open sharing.
Since the rise of the OA movement, publishers have actively adjusted their pric-
ing and publishing strategies, including adopting delayed OA publishing, hybrid
OA publishing, complete OA publishing, and other methods, injecting new impe-
tus into traditional publishers in the OA environment. This includes shortening
the scientific data publication cycle, improving the timeliness of scientific data
release; overcoming scientific data dissemination barriers and broadening the
scope of scientific data dissemination; enhancing the visibility and use efficiency
of scientific data, and promoting open scientific research and maximization of
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scientific data value utilization. In addition, there are two other motivations:

3.6.1 Changing Traditional Scientific Data Exchange Models and
Achieving Innovation in Scientific Data Publishing Methods. Pub-
lishers adopting OA publishing models will completely change traditional
paper-based scientific data exchange models, simplify scientific data publishing
processes, shorten scientific data publication cycles, and achieve innovation
in scientific data publishing methods. The Public Library of Science (PLOS)
in the United States requires that all data and related metadata related to
designated PLOS journal papers be stored in appropriate public repositories
to ensure that data and materials underlying any papers published in PLOS
journals are openly available, making PLOS a leader in open sharing of
scientific data in the U.S. publishing industry. Springer Nature has established
a successful model for research data open sharing in the UK publishing
industry by clarifying different requirements and practices for implementing
open sharing of four types of research data for journals under its group [61].

3.6.2 Forming New Profit Growth Points for Publishers. High-value
scientific data brings new opportunities for publishers to increase profits [62].
According to the “Big Data Industry Development Plan (2016-2020),” China’s
big data-related products and service business revenue will exceed 1 trillion yuan
by 2020 [63]. This provides publishers with opportunities to create greater
profits from data publishing, including adopting the OA publishing model of
“author pays, reader free” or other fixed fee models to obtain more profits from
scientific data publishing.

3.7 Motivations for Professional Associations to Participate in Scien-
tific Data Open Sharing

Professional associations or societies are also important participants in scientific
data open sharing activities. Generally, professional associations have basic func-
tions such as industry service, industry self-discipline, industry representation,
and industry coordination, as well as multiple specific functions such as industry
planning and statistics, formulating industry quality or service standards, and
conducting domestic and international economic and technical exchanges and
cooperation. Many professional associations also have research and education
functions, communication and service functions, standardization and coordina-
tion functions, and incentive and demonstration functions [64]. In scientific
data open sharing activities, professional associations can play multiple roles
(see Table 1), with motivations mainly being:

3.7.1 Providing Policy Guidance for Scientific Data Open Sharing and
Enhancing the Level of Scientific Data Open Sharing in the Industry.
On the one hand, professional associations can provide consulting services for
relevant institutions in formulating scientific data open sharing policies. For ex-
ample, the American Psychological Association requires that when government
agencies, research institutions, academic institutions, publishers, scientific soci-

chinarxiv.org/items/chinaxiv-202307.00409 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00409


eties, and other entities formulate data sharing policies, they need to carefully
balance the rights, responsibilities, interests, and burdens among stakeholders,
and should define specific levels and permissions from completely open access
to restricted access, and clarify time requirements for data sharing and appli-
cable regulations and prior agreements [65]. On the other hand, professional
associations can collaborate with relevant institutions or experts to formulate
industry scientific data open sharing policies, providing guidance for member
institutions and individuals to carry out scientific data open sharing activities.
For example, the American Heart Association (AHA) issued the “Open Science
Policy Statement for AHA-Funded Research” on January 1, 2015 [66], requiring
not only that journal papers funded by AHA be open shared through the Pub-
lic Medical Center within 12 months of publication, but also that factual data
supporting journal research conclusions be open shared within 12 months after
funding ends, unless these data involve personal privacy, legal restrictions, in-
tellectual property rights, or cause excessive financial burden. These principles
have effectively promoted scientific data open sharing among AHA members.

3.7.2 Securing Funding to Support Scientific Research and Open Shar-
ing Practices in the Industry. Professional associations can raise scientific
research funds from government departments, foundations, charitable organiza-
tions, and relevant enterprises, or through crowdfunding or fundraising, to pro-
vide financial support for scientific research and data open sharing for member
institutions and individuals. As the world’s most influential non-profit organiza-
tion on Alzheimer’s disease research, the Alzheimer’s Association has obtained
substantial funding since 2011, including an additional $414 million grant from
the U.S. National Institutes of Health in 2018 and $109 million in research funds
provided by American philanthropists, to fund Alzheimer’s disease research and
scientific investigation [67].

3.7.3 Promoting Trust Relationships Among Stakeholders to Drive
Implementation of Scientific Data Open Sharing. First, professional
associations can use the association platform to connect members, conduct mu-
tual exchanges, establish mutual trust relationships, and lay the foundation
for cooperation and sharing. Second, professional associations can establish in-
dustry norms and standards to strengthen trust and cooperative relationships
among members, especially when professional associations formulate scientific
data open sharing policies or norms, these policies or norms can become guides
for members to implement scientific data open sharing practice. Third, mem-
bership and reward-punishment mechanisms of professional associations help
consolidate and develop trust and cooperative relationships among members,
further promoting the implementation of member scientific data open sharing.

3.7.4 Publicizing, Promoting, Coordinating, and Communicating Sci-
entific Data Open Sharing Activities to Maximize the Utilization of
Open Scientific Data. Professional associations can organize industry train-
ing, technical consultation, information exchange, exhibitions, and product pro-
motion activities on data science and open sharing, publicize and promote the
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value, significance, and successful experiences of scientific data open sharing,
strive to improve members’ data literacy, and make scientific data open shar-
ing a part of members’ daily work. At the same time, professional associations
can coordinate the allocation of funding for scientific data open sharing among
member institutions, and conduct full communication and collaboration on var-
ious problems encountered in the practice of scientific data open sharing by
member institutions and individuals, such as intellectual property protection,
sharing agreements, and technical support, so that open scientific data can be
open shared and efficiently utilized to the greatest extent possible.

3.8 Motivations for Other Enterprises to Participate in Scientific Data
Open Sharing

Today, society has entered the era of open economy and sharing economy. In
addition to research institutions, library and information institutions, data cen-
ters, publishers, and other entity institutions, other enterprises can also obtain
numerous benefits from scientific data open sharing. The motivations for enter-
prise participation in open sharing behavior mainly include the following three
aspects:

3.8.1 Innovating Products and Services and Improving Company
Product Innovation Capability. Enterprises can track the sources of
open scientific data and use these data to formulate corporate strategies,
transform open data into products and services; companies can also use open
data to improve processes, products, and services, develop more innovative or
customized products and services, and improve company product innovation
capability [30].

3.8.2 Promoting Enterprise Informatization and Digital Construction.
Open data sharing can promote enterprise informatization and digital facility
construction, create an open sharing corporate culture, help enterprises obtain
maximum benefits from the sharing economy, greatly enhance enterprise in-
formatization and digital construction levels, and help enterprises win long-term
competitive advantages. As early as 2011, Jack Ma built Alibaba into a data
sharing platform; Tencent already had a large number of partners accessing the
Tencent open platform. Data open sharing has become a competitive strategy
for Alibaba and Tencent to leverage their advantages as Internet enterprises and
achieve sharing and win-win results.

3.8.3 Achieving Collaborative Innovation and Development and Cre-
ating Greater Social Wealth. On the one hand, enterprises can improve
productivity and create more profits by using (i.e., inputting) open data. On
the other hand, they can also output (i.e., share) proprietary data to society,
share best practices, promote the development of the open data industry, and
create greater social wealth. In 2010, Intel helped create the “Open Data Center
Alliance” jointly formed by more than 70 leading global enterprises to collabo-
ratively develop open cloud computing and data center solutions. According to
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survey data from the McKinsey Global Institute, open data can create $3.2-5.4
trillion in economic value annually in seven fields: education, transportation,
consumer goods, electricity, oil and gas, healthcare, and consumer finance [68].

3.9 Motivations for Users to Participate in Scientific Data Open Shar-
ing

In addition to the above nine types of stakeholders who are all users of scien-
tific data (see Table 1), there are also some users who only use scientific data
without producing or providing it. These users can also obtain multiple benefits
from scientific data open sharing: (1) free access to scientific data, overcoming
barriers to scientific data acquisition; (2) timely acquisition of scientific data,
as scientific data open sharing can reduce scientific data publication delays and
even be published at the moment of data generation; (3) understanding the us-
age of scientific data and promoting personal awareness of scientific data value,
as scientific data open sharing can facilitate interested users to understand the
latest scientific data and research in relevant fields; (4) communicating and in-
teracting with scientific data producers, as users can use clues or links provided
by open shared scientific data and scientific data open sharing platforms to ac-
tively contact scientific data producers or providers for consultation or exchange,
improving personal ability to utilize scientific data; (5) improving user decision-
making, as users can use open shared scientific data to help themselves make
scientific decisions in daily work and life. For example, open data reflecting the
competitiveness of universities and their disciplines can provide decision-making
basis for users to choose a university for degree study or further education; real-
time open shared road traffic information can provide references for users to
choose travel routes. All these benefits are motivations for users to participate
in scientific data open sharing.

In summary, different stakeholders can obtain different benefits and behavioral
motivations from scientific data open sharing, and some benefits are common
goals pursued by different stakeholders in scientific data open sharing activities.
For example, certain social benefits generated by scientific data open sharing,
such as promoting citizen participation, improving democratic participation,
promoting national data management capacity building, equal data utilization,
narrowing the information gap, promoting information fairness and freedom, im-
proving and innovating citizen services, improving citizen satisfaction, utilizing
crowd wisdom to promote social development, and improving the social benefits
of public investment, are motivations for cooperation in scientific data open shar-
ing among different stakeholders such as governments, research institutions, re-
search funding agencies, library and information institutions, data centers, and
professional associations. Similarly, certain research benefits generated by sci-
entific data open sharing, such as breaking data resource monopolies, improving
data resource utilization rates, reducing research costs and duplicate research,
improving scientific research efficiency, maximizing the research value of scien-
tific data, verifying original research results, reducing the incidence of forged
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and inaccurate data, strengthening interdisciplinary and cross-institutional re-
search, promoting open scientific research, and improving the citation frequency
of scientific research results, are also motivations for cooperation in scientific
data open sharing among different stakeholders such as research institutions,
researchers, and research funding agencies.

However, currently, data openness from scientific projects supported by domes-
tic public finance is still very limited. Scientific data remain distributed among
research groups, scientists, and researchers, lacking exchange and communica-
tion of data between departments, industries, or units, let alone open sharing
of scientific data with society [69]. Therefore, China must vigorously promote
scientific data open sharing practice to implement the national strategy of “im-
plementing the national big data strategy and promoting open sharing of data
resources.” To this end, effective incentive measures or countermeasures must
be adopted to stimulate stakeholders’ enthusiasm and motivation to participate
in scientific data open sharing and transform these motivations into practical
actions for scientific data open sharing. These countermeasures include: (1)
establishing and improving scientific data open sharing management methods
based on the “Management Measures for Scientific Data” recently promulgated
by the State Council, and encouraging and promoting scientific data open shar-
ing behavior; (2) providing long-term and sufficient financial support for sci-
entific data open sharing to achieve sustainable development of scientific data
open sharing; (3) establishing institutional scientific data open sharing incentive
mechanisms to make scientific data open sharing one of the daily businesses of
institutions; (4) establishing individual scientific data open sharing reward sys-
tems to make scientific data open sharing a conscious behavior of individuals;
(5) breaking down data sharing barriers between departments and across institu-
tions, cultivating new motivations for cross-departmental or cross-institutional
scientific data open sharing, and establishing long-term mechanisms for cross-
departmental or cross-institutional scientific data open sharing collaborative
cooperation; (6) strengthening open sharing culture construction throughout so-
ciety to create a favorable environment and atmosphere for scientific data open
sharing.

References
[1] FREEMAN R E. Strategic management: a stakeholder approach [M].
Marshfield: Pitman Publishing Inc, 1984: 31-32.
[2] ANSOFF H I. Corporate strategy: an analytical approach to business policy
for growth and expansion [M]. New York: McGraw Hill, 1965.
[3] Li Pingli. Performance Evaluation of Managers: A Stakeholder Model [M].
Hangzhou: Zhejiang People’s Publishing House, 2001.
[4] FREEMAN R E, HARRISON J S, WICKS A C, et al. Stakeholder theory:
the state of the art [M]. Cambridge: Cambridge University Press, 2010: 29.
[5] MAINARDES E W, ALVES H, RAPOSO M. A model for stakeholder
classification and stakeholder relationships [J]. Management decision, 2012,

chinarxiv.org/items/chinaxiv-202307.00409 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00409


50(10): 1861-1879.
[6] FREEMAN R E, LIEDTKA J. Corporate social responsibility: a critical
approach [J]. Business horizons, 1991, 34(4): 92-98.
[7] FREEMAN R E. Stakeholder theory of the modern corporation [M]//
DONALDSON T, WERHANE P. Ethical issues in business: a philosophical
approach. 7th Edition. New Jersey: Prentice Hall, 2002.
[8] MITCHELL R K, AGLE B R, WOOD D J. Toward a theory of stakeholder
identification and salience: defining the principle of who and what really counts
[J]. The academy of management review, 1997, 22(4): 853-886.
[9] CO H C, Barro F. Stakeholder theory and dynamics in supply chain collabo-
ration [J]. International journal of operations & production management, 2009,
29(6): 591-611.
[10] FRIEDMAN A L, MILES S. Developing stakeholder theory [J]. Journal of
management studies, 2002, 39(1): 1-21.
[11] TANTALO C, PRIEM R L. Value creation through stakeholder synergy
[J]. Strategic management journal, 2014, 37(2): 314-329.
[12] BLAIR M M. Ownership and control—rethinking corporate governance
for the twenty-first century [M]. Washington, DC: The Brookings Institution,
1995.
[13] MAINARDES E W, ALVES H, RAPOSO M. Stakeholder theory: issues
to resolve [J]. Management decision, 2011, 49(2): 226-252.
[14] Wang Long. The Evolution of China’s College Entrance Examination
System from the Perspective of Stakeholder Theory [D]. Nanjing: Nanjing
Normal University, 2016.
[15] Wang Qi. Research on the Implementation Mechanism of Corporate Social
Responsibility Based on Stakeholder Theory [D]. Harbin: Harbin Institute of
Technology, 2015.
[16] GAO T. A dynamic approach to stakeholder theory for temporary organi-
zations [D]. Hoboken: Stevens Institute of Technology, 2014.
[17] KLIEWE T. Value creation in university-industry relationships: a view
on stakeholder and relationship value from the perspective of academics in
England [D]. Coventry: Coventry University, 2015.
[18] DONALDSON T, PRESTON L E. The stakeholder theory of the corpo-
ration: concepts, evidence, and implications [J]. The academy of management
review, 1995, 20(1): 65-91.
[19] DOLS P T. Firm, stakeholders, value dynamics and socioeconomic progress:
the case of the Spanish pharmaceutical industry [D]. Bellaterra: Universitat
Autònoma de Barcelona, 2015.
[20] KAUL I, MENDOZA R U. Advancing the concept of public goods [M]//
KAUL I, CONCEIÇÃO P, GOULVEN K L, et al. Providing global public
goods: managing globalization, Part 1. New York: Oxford University Press,
2003: 78-111.
[21] Li Jiancheng. A Preliminary Study on the Open Science Movement [D].
Changsha: Hunan Normal University, 2010.
[22] Tang Yi, Xiao Ximing. The Development History of Open Science and
Existing Problems and Countermeasures [J]. Information and Documentation

chinarxiv.org/items/chinaxiv-202307.00409 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00409


Services, 2013(5): 20-24.
[23] State Council. Notice of the State Council on Issuing the Outline for Pro-
moting Big Data Development [EB/OL]. [2019-01-15]. http://www.gov.cn/zhengce/content/2015-
09/05/content_{10137}.htm.
[24] THE ROYAL SOCIETY. Science as an open enterprise [M]. London: The
Royal Society, 2012: 21.
[25] Van VEENSTRA A F, Vanden BROEK T A. Opening moves—drivers,
enablers and barriers of open data in a semi-public organization [J]. Lecture
notes in computer science, 2013, 8074: 51-65.
[26] NASA. Data & information policy [EB/OL]. [2019-01-15]. https://science.nasa.gov/earth-
science/earth-science-data/data-information-policy.
[27] Wang Jingtao. Hu Shunjie, Vice President of Inspur Group: Data Open
Sharing Should Be Further Strengthened [N]. China Meteorological News,
2017-05-26(7).
[28] Yang Hongying. Data Opening and National Revitalization: An Analysis
of the U.S. Strategy of “Complete, Open, and Free” Sharing of State-Owned
Scientific Data [J]. Scientific and Technological Achievements, 2002(4): 14-15.
[29] Fu Xiaofeng, Li Jun, Li Jianhui. Development and Sharing of International
Scientific Data [J]. China Basic Science, 2007, 9(2): 30-35.
[30] JANSSEN M, CHARALABIDIS Y, ZUIDERWIJK A. Benefits, adoption
barriers and myths of open data and open government [J]. Information systems
management, 2012, 29(4): 258-268.
[31] STAGARS M. Open data in Southeast Asia [M]. Singapore: Palgrave
Macmillan, 2016.
[32] LERU. Open research data [EB/OL]. [2019-01-15]. http://www.leru.org/files/publications/Open_{{{Access}}{{to}}}{{{Research}}{{Data}}}{FINALdocx}.pdf.
[33] Pang Yang. Research on the Current Status of Scientific Data and Scientific
Literature Sharing at Home and Abroad [J]. China Science and Technology
Resources Review, 2009, 41(6): 10-16.
[34] BORGMAN C L. The conundrum of sharing research data [J]. Journal
of the American Society for Information Science and Technology, 2012, 63(6):
1059-1078.
[35] UHLIR P F, SCHRODER P. Open data for global science [J/OL]. Data sci-
ence journal, 2007, 6 [2019-01-15]. https://data-science.codata.org/articles/10.2481/dsj.6.OD36/gallery/367/download/.
[36] HEDRICK T E. Justifications for and obstacles to data sharing [M]//
STEPHEN E F, MARGARET E M, MIRON L S. Sharing research data [M].
Washington, DC: National Academy Press, 1985: 123-147.
[37] STEPHEN E F, MARGARET E M, MIRON L S. Sharing research data
[M]. Washington, DC: National Academy Press, 1985.
[38] Fang Tiemei, Gu Liping, Dong Jie. Research on Open Access to Scientific
Data Abroad [M]. Beijing: China Financial & Economic Publishing House,
2017.
[39] HOUGHTON J, SHEEHAN P. Estimating the potential impacts of open
access to research findings [J]. Economic analysis and policy, 2009, 29(1):
127-142.
[40] CODATA. The value of open data sharing [EB/OL]. [2019-01-15].
https://www.earthobservations.org/documents/dsp/20151130_{{{the}}{{value}}}{{{of}}{{open}}}{{{data}}{{sharing}}}.pdf.

chinarxiv.org/items/chinaxiv-202307.00409 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00409


[41] Vanden EYNDEN V, KNIGHT G, VLAD A, et al. Towards open research:
practices, experiences, barriers and opportunities [EB/OL]. [2019-01-15].
https://ndownloader.figshare.com/files/6739038.
[42] Piwowar H A, Day R S, Fridsma D B. Sharing detailed research data is asso-
ciated with increased citation rate [J/OL]. PloS one, 2007, 2(3): e308. [2019-01-
15]. http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0000308.
[43] Norris M. The citation advantage of open access articles [D]. Loughbor-
ough: Loughborough University, 2008.
[44] Qiu Junping, He Wenjing. Research on the Interaction Between Scientific
Data Sharing and Citation Behavior [J]. Information Theory and Practice,
2015, 38(10): 1-5.
[45] Cui Yan. Research on Research Funding Agencies in Scientific Data
Opening [J]. Library Journal, 2017, 36(7): 25-36.
[46] MRC. MRC policy on open research data from clinical trials and public
health intervention studies [EB/OL]. [2019-01-15]. https://www.mrc.ac.uk/documents/pdf/mrc-
policy-on-open-research-data/.
[47] EUROPEAN COMMISSION. Guidelines to the rules on open access to sci-
entific publications and open access to research data in Horizon 2020 Version 3.2
[EB/OL]. [2019-01-15]. http://ec.europa.eu/research/participants/data/ref/h2020/grants{manual}/hi/oa_{pilot}/h2020-
hi-oa-pilot-guide_{en}.pdf.
[48] HUBBARD C. Open data policy [EB/OL]. [2019-01-15]. http://www.metoffice.gov.uk/about-
us/legal/open-data-policy.
[49] OpenAIRE [EB/OL]. [2018-08-06]. https://www.openaire.eu/.
[50] Lin Haiqing, Lou Xiangying, Xia Cuijuan. Library Linked Data: Oppor-
tunities and Challenges [J]. Journal of Library Science in China, 2012, 38(1):
58-67, 112.
[51] Guo Weining. Survey and Analysis of Research Datasets of TRLN Member
Libraries in the United States [J]. Library and Information Service, 2017, 61(8):
60-66.
[52] Ou Shiyan, Tang Zhengui. Research on Automatic Question Answering
Technology for Library Linked Data [J]. Journal of Library Science in China,
2015, 41(6): 44-60.
[53] Xia Cuijuan, Liu Wei, Zhao Liang, et al. Linked Data Publishing Technol-
ogy and Its Implementation: A Case Study of Drupal [J]. Journal of Library
Science in China, 2012, 38(1): 49-57.
[54] Zhou Yu, Ou Shiyan. Research on the Construction Method of University
Institutional Repository for Linked Data [J]. Library and Information Service,
2016, 60(1): 105-113.
[55] Wu Gexin. Research on Digital Library Resource Aggregation and Service
Based on Linked Data [D]. Wuhan: Central China Normal University, 2013.
[56] Zhu Ling, Nie Hua, Cui Haiyuan, et al. Construction of Peking University
Open Research Data Platform: Exploration and Practice [J]. Library and
Information Service, 2016, 60(4): 44-51.
[57] GEZELTER D. What, exactly, is open science? [EB/OL]. [2019-01-15].
http://openscience.org/what-exactly-is-open-science/.
[58] COSTELLO M. Motivating online publication of data [J]. BioScience,

chinarxiv.org/items/chinaxiv-202307.00409 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00409


2009, 59(5): 418-427.
[59] Cui Yan. Policy Analysis and Suggestions for Data Centers in Scientific
Data Opening [J]. Library and Information Service, 2016, 60(8): 73-78.
[60] Zhang Jilong, Yin Shenqin, Zhang Yong, et al. Sharing and Service of
Social Science Data: A Case Study of Fudan University Social Science Data
Sharing Platform [J]. Journal of Academic Libraries, 2015(1): 74-79.
[61] SPRINGER NATURE. Research data policy types [EB/OL]. [2019-01-15].
http://www.springernature.com/gp/authors/research-data-policy/data-policy-
types/12327096.
[62] Huang Ruhua, Lai Tong. Analysis of Library Participation in Scientific
Data Management from the Perspective of Stakeholders [J]. Library and
Information Service, 2016, 60(3): 21-25, 89.
[63] Ministry of Industry and Information Technology. Big Data Industry Devel-
opment Plan (2016-2020) [EB/OL]. [2019-01-15]. http://www.miit.gov.cn/n1146295/n1652858/n1652930/n3757016/c5464999/part/5465010.doc.
[64] Qie Haixia. The Functions of American Academic Associations and Their
Role in Research Universities [J]. Tsinghua Journal of Education, 2012, 33(1):
51-58.
[65] DATA SHARING WORKING GROUP. Data sharing: principles and con-
siderations for policy development [EB/OL]. [2019-01-15]. https://www.apa.org/science/leadership/bsa/data-
sharing-report.pdf.
[66] AMERICAN HEART ASSOCIATION. Open science policy statements for
AHA funded research [EB/OL]. [2019-01-15]. http://professional.heart.org/professional/ResearchPrograms/AwardsPolicies/UCM_{{{461225}}_{{Open}}}-
Science-Policy-Statements-for-AHA-Funded-Research.jsp.
[67] ALZHEIMER’S ASSOCIATION. Philanthropists step up with $109 million
for Alzheimer’s research [EB/OL]. [2019-01-15]. https://www.marketwatch.com/press-
release/philanthropists-step-up-with-109-million-for-alzheimers-research-2018-
07-15.
[68] MANYIKA J, CHUI M, GROVES P, et al. Open data: unlocking
innovation and performance with liquid information [EB/OL]. [2019-01-
15]. https://www.mckinsey.com/business-functions/digital-mckinsey/our-
insights/open-data-unlocking-innovation-and-performance-with-liquid-information.
[69] Jiang Peng. Urgent Need to Accelerate Open Sharing of Scientific Data
[N]. Wenhui Daily, 2016-08-27.

Author Contributions: Sheng Xiaoping: paper writing and revision; Wu
Hong: data collection and analysis.

An Analysis of Different Stakeholders’ Motivations in Open Sharing
of Scientific Data

Sheng Xiaoping^{1}, Wu Hong^{2}
^{1}School of Library, Information and Archives, Shanghai University, Shanghai
200444
^{2}School of Economics and Management, South China Normal University,
Guangzhou 510006

Abstract: [Purpose/significance] This paper aims to provide theoretical guid-
ance for the practice of open sharing of scientific data in China by clarifying
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the motivations of open sharing of scientific data. [Method/process] The paper
used stakeholder theory and normative analysis to analyze the motivations of
different stakeholders to participate in the open sharing of scientific data. [Re-
sult/conclusion] Stakeholder theory can be used to guide the practice of open
sharing of scientific data. The stakeholders of open sharing of scientific data
include governments, research institutions, research funding agencies, library
and information institutions, data centers, professional associations, publishing
companies, researchers, other enterprises, users, and so on. These stakeholders
all can benefit from the open sharing of scientific data, with different interests
and motivations.
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Note: Figure translations are in progress. See original paper for figures.
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