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Abstract

[Purpose/Significance] Government data opening and sharing has been incorpo-
rated into the national big data strategy. This paper aims to propose a policy
system for government data opening and sharing in China in response to the na-
tional big data strategy. [Method/Process] Using evidence-based policy research
methods, this paper constructs a policy system for government data opening
and sharing in China. [Results/Conclusion] The policy system for government
data opening and sharing in China is divided into three layers: infrastructure
layer, data management layer, and government governance layer. The infras-
tructure layer includes policies on data and its metadata, I'T technology policies
(including social media policies), data center policies, data platform standard
guidelines, policies for interoperable systems, data storage repository specifica-
tions, etc.; the data management layer comprises policies on data creation and
collection, data processing, data archiving and preservation, data opening and
sharing, and data acquisition and utilization; the government governance layer
consists of data security policies, data rights and interests policies, public par-
ticipation policies, data capability policies, organizational support policies, and
financial investment policies. This system provides a policy framework for gov-
ernment data opening and sharing and offers direction for in-depth research on
subsequent policies.
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Abstract

[Purpose/Significance] Government data opening and sharing has been in-
corporated into China’s national big data strategy. This paper aims to pro-
pose a policy system for government data opening and sharing in China in
response to this national strategy. [Method/Process] This study adopts an
evidence-based policy research approach to construct the policy system. [Re-
sult/Conclusion] The proposed policy system comprises three levels: infras-
tructure, data management, and government governance. The infrastructure
level includes policies on data and metadata, ICT technology (including so-
cial media), data centers, data platform standards and guidelines, interoperable
systems, and data repository specifications. The data management level encom-
passes policies on data creation and collection, data processing, data archiving
and preservation, data opening and sharing, and data access and utilization.
The governance level consists of data security policies, data rights policies, pub-
lic participation policies, data capacity policies, organizational support policies,
and financial investment policies. This system provides a policy framework for
government data opening and sharing and points out directions for subsequent
in-depth policy research.

Government data refers to data and information produced or held by govern-
ment or government-controlled entities. In the context of big data, government
data is regarded as a national asset suitable for sharing with businesses and
society and should be opened to the public. Open data is defined as data that is
freely available online, free from technical restrictions on reuse, and provided un-
der an open license that permits unrestricted reuse [1]. Open government data
refers to structured, machine-readable datasets generated by government that
are available for stakeholders to download, reuse, or redistribute without restric-
tions from dedicated internet portals [2]. The emerging open government data
movement aims to encourage the sharing of information with the public using
open standards and machine-readable formats, maximizing the value of public
sector data through big data analytics for reuse and development. Open data
initiatives are more easily implemented with national encouragement. To pro-
mote the reuse of government information and social innovation more effectively,
an increasing number of countries and international organizations are providing
policy support for open government data. These policies confirm the value of
open government data and establish the fundamental position of making data
easily reusable through open access in a transparent and non-discriminatory
manner.

In 2015, the State Council issued the “Outline for Promoting the Development
of Big Data” (hereinafter referred to as the “Outline”), which established “form-
ing a regulatory system and policy framework for the rational opening and
sharing of public data resources” as a goal for the next 5-10 years, officially
placing China’s top-level design for government data opening and sharing on
the agenda [3]. According to the latest report from the World Wide Web Foun-
dation’s “Open Data Barometer” (4th edition) [7-8], China ranks 71st globally
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in open government data. Among 12 countries in East Asia and the Pacific re-
gion, China ranks 10th in open data readiness, with government policy scoring
the lowest among the four evaluation indicators: government policy, govern-
ment action, civil society, and private sector. This indicates that compared
with open government data policies in many countries worldwide, China’s pol-
icy development is relatively lagging. Although government agencies should not
arbitrarily copy each other’s policies due to differences in operational context,
mission, processes, and systems, there remains significant potential for mutual
learning [5]. As China’s open government data is still in the exploratory stage,
there are many empirical studies on foreign policy formulation and implemen-
tation experiences, mostly analyzing foreign policies from perspectives such as
data opening principles, organizational management mechanisms, data manage-
ment, privacy and data security, policy frameworks, and policy implementation
and evaluation, attempting to provide references for China’s open government
data. For example, project teams have conducted case studies on policies in
the UK, US, France, Canada, Denmark, New Zealand, Australia, and Brazil
[9-16]; Huang Hua [17] studied US federal government data governance policies
from the perspectives of data opening, information disclosure (freedom), per-
sonal privacy protection, e-government, information security, and information
resource management. Research on China’s government data opening and shar-
ing policies has mainly focused on analyzing the direction of policy research
[18], the policy environment for open government data [19-20], top-level design
[21], guarantee mechanism construction [22], data security [23], and personal
privacy policies [24-25]. While these studies have positively contributed to for-
mulating the public data resource opening and sharing policy system proposed
in the Outline, no research has yet systematically studied the policy system
itself. Therefore, our research question is: What kind of policy system needs to
be established for government data opening and sharing in China?

To address this research question, we first employed content analysis to conduct
a comprehensive survey of the current status of national-level government data
opening and sharing policies in China, identifying existing gaps [26]. We then
used categorical analysis to construct a framework for policy issues related to
government data opening and sharing, defining and refining these policy prob-
lems [27]. On this basis, we further sought policy solutions for these identified
problems and constructed a policy system for government data opening and
sharing in China.

2. Research Method and Process
2.1 Research Method

The evidence-based medicine (EBM) movement emerged in the UK, US, and
Canada in the late 1990s. EBM uses systematic research of “clinical evidence”
to guide clinical practice and has had a significant impact on non-clinical fields
such as health, psychology, library and information science, and public pol-
icy. Policymakers in the public policy domain have been urged to move away
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from political ideology and adopt more rational approaches based on “scientific
facts,” a methodology known as evidence-based policymaking [28], which em-
phasizes establishing rigorous and objective evidence to inform policy decisions.
Evidence-based policymaking has gradually become recognized as a prospective
approach to public policy formulation that helps people make policy decisions
by using the most effective evidence as the basis for policy development. The
UK Economic and Social Research Council (ESRC) specifically funds the Cen-
tre for Evidence-Based Policy and Practice to promote research and practice
in evidence-based policy, while the US has enacted the “Evidence-Based Pol-
icymaking Commission Act of 2016.” Since this study focuses on providing
reference policy solutions for government data opening and sharing, we adopted
the evidence-based policy research method, collecting organizational evidence
to promote policy formulation.

2.2 Research Process

To avoid misunderstandings in practice, the UK Cabinet Office defined evidence
in the “White Paper on Modernising Government” [29] as: expert knowledge;
published research findings; existing research; stakeholder consultation; previ-
ous policy evaluations; internet resources; consultation outcomes; policy option
costs; and results of economic and statistical modeling. In their research, J.A.
Jacobs et al. categorized evidence types into systematic reviews, peer-reviewed
research papers, conference proceedings, technical reports, cost-benefit analy-
ses, and grey literature (such as government reports), noting that searching for
raw data and analytical materials may be necessary to find evidence suitable
for one’s own context [30].

To comprehensively collect evidence related to policy solutions, this study
searched research papers, policy documents, and expert recommendations.
First, we searched relevant papers using academic databases. Chinese databases
included CNKI, VIP, and Wanfang, using the search strategy SU=(“open
government data” OR “government data opening” OR “government open
data”) AND “policy”. Foreign databases included Elsevier, Springer, Wiley,
EBSCO, Emerald, Taylor & Francis, JSTOR, ProQuest full-text databases,
and the ISI Web of Knowledge index database, using the search strategy
SU=(“open government data” OR “open data”) AND (“polic” OR 7strateg”
OR 7guideline*”). We also used references from articles to further enrich
and expand the literature base. Second, we searched for open government
data-related policy documents and expert opinions through the official websites
of international organizations such as the United Nations, FEuropean Union,
OECD, World Bank, Open Knowledge Foundation, World Wide Web Foun-
dation, and W3C, as well as government websites of the top 10 countries in
the Open Data Barometer. Literature relevance was determined by scanning
titles and abstracts. After filtering the retrieved documents, we obtained 351
papers, 93 policy documents, and 56 expert opinions (search cutoff date: July
25, 2017).
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We referred to C.B. Stetler’s evidence hierarchy [31] to evaluate evidence based
on accuracy, objectivity, reliability, universality, relevance, accessibility, ground-
ing in reality, and practicality. Based on the quality of retrieved evidence, we
classified evidence into six levels (see Table 1 ): Level I is the strongest evi-
dence, consisting of analyses of valid existing research; Level VI is the weakest
evidence, typically non-research expert opinions or stakeholder consultations.
Since this study aimed to find solutions to identified policy problems, in the
specific evidence-based policy analysis process, we extracted evidence for so-
lutions to various sub-problems of government data opening and sharing by
reading research papers, policy documents, and expert opinions. Excel was
used as an auxiliary tool to classify and count evidence according to problems.
On this basis, we conducted further systematic analysis and synthesis of ev-
idence, summarized generally accepted policy solutions (such as using linked
data for open data platforms), compared and evaluated different policy recom-
mendations (such as whether to charge for data reuse), and finally integrated
the evidence to draw evidence-based conclusions.

3. Government Data Opening and Sharing Policy System
Framework and Content

Based on an understanding of the current status of China’s government data
opening and sharing policies and an analysis of policy problems, and supported
by evidence from academic research, policy documents, and expert recommen-
dations on open government data, we designed a policy system framework for
government data opening and sharing in China from a national perspective (see
Figure 1 [Figure 1: see original paper]). Open government data requires robust
and sustainable data infrastructure and a sound data infrastructure coordina-
tion strategy [32]; the quality and reusability of government data necessarily
require governments at all levels to implement lifecycle-based management of
data, all of which require strong government governance as support. Therefore,
based on reliable evidence and rational analysis, we divided the entire policy
system into three levels from bottom to top: infrastructure level, data manage-
ment level, and government governance level. This policy system construction
not only considers the movement patterns of data throughout its lifecycle but
also takes into account various factors in the open government data process. The
formation of a coordinated policy system will help coordinate various factors in
China’s open government data initiative and will also promote the research and
formulation of specific policies.

3.1 Infrastructure Level: Data Infrastructure Policy

Data infrastructure policy includes policies on data and metadata, ICT technol-
ogy (including social media), data centers, data platform standards and guide-
lines, interoperable systems, and data repository specifications. In data infras-
tructure, data is the most basic element and the foundation of government data
opening and sharing. Without a solid data and metadata foundation, data
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opening and sharing cannot be achieved.

3.1.1 Data Format Standards To promote the global open data move-
ment, international organizations such as the Sunlight Foundation and Open
Knowledge Foundation have proposed basic requirements for open data, partic-
ularly the Five Star Open Data deployment scheme and the “Eight Principles
of Open Government Data,” which have been widely recognized and applied
internationally. The “Eight Principles of Open Government Data” require [33]
that data must be complete, primary, timely, accessible, machine-readable, non-
discriminatory, non-proprietary, and license-free. The US, UK, and other coun-
tries have established these basic principles and requirements in their open data
acts or policies, stipulating that open data must adopt machine-readable, non-
proprietary, reusable formats. Since open data consumers include both ordinary
users and data development companies, providing sufficient data formats and
the most convenient formats for the majority of data users will ensure that citi-
zens, data companies, and other departments can access relevant data. In 2006,
T. Berners-Lee released the Five Star Open Data deployment scheme [34]: (1)
make data available on the web under an open license in any format; (2) make
it available as structured, machine-readable data (e.g., Excel instead of image
scans); (3) use non-proprietary formats (e.g., CSV instead of Excel); (4) use
W3C open standards (RDF and SPARQL) and URISs to identify things; (5) link
data to other data to provide context. Since higher-level data formats mean
higher openness of data portals, governments should advocate adopting W3C-
recommended open data standards and tools, such as XML, RDF, and JSON
formats, to facilitate data exchange and integration.

3.1.2 Data Quality Policy Data quality is relative to data users rather
than objective, but it includes objective aspects of data itself and data activ-
ity processes. From an objective perspective, data quality mainly depends on
data attributes such as accuracy, completeness, consistency, validity, timeliness,
and accessibility. ISO/TS 8000-150:2011 “Master Data: Quality Management
Framework” [35] specifies the basic principles of master data quality manage-
ment and requirements for implementation, data exchange, and provenance.
We recommend implementing comprehensive data quality management accord-
ing to ISO international standards and formulating a “Data Quality Assurance
Outline” for full-process management of various factors involved in the lifecy-
cle. The policy should include: (1) developing open government data quality
plans or guidelines; (2) establishing an open data quality working group for
overall coordination; (3) establishing procedures for editing data and ensuring
data integrity and consistency; (4) evaluating data quality and conducting data
audits; (5) cleaning data; (6) monitoring data; (7) utilizing user feedback; (8)
regularly conducting data quality activities; (9) identifying and handling data
falsification.
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3.1.3 Metadata Policy Metadata is a key enabler for effectively using open
data, facilitating user access and understanding. Establishing a unified national
metadata standard that complies with international standards can not only
simplify coordination of open data across central and local governments and de-
partments but also facilitate integration of open data at the national and even
global levels. Different government departments have different metadata, and
establishing a complete metadata system requires substantial human, material,
and financial resources. Therefore, we recommend: (1) developing metadata
that meets user needs, establishing metadata fields according to different user
groups for different data types; (2) clarifying metadata formats, encouraging
the provision of machine-readable, structured metadata formats, and even open
linked metadata; (3) using controlled vocabularies (such as DCAT) to improve
metadata quality; (4) publishing metadata structure guidelines; (5) establish-
ing mappings between metadata following international standards and other
standard metadata.

3.2 Data Management Level: Lifecycle-Based Data Resource Man-
agement Policy for Open Government Data

To ensure full utilization of government data, it is necessary for governments
to implement full-lifecycle data resource management. In 2013, the US M-13-
13 Memorandum “Open Data Policy—Managing Information as an Asset” [36]
required executive departments and agencies to manage information as an asset
throughout its lifecycle and established principles to help manage information
effectively at each stage of the information lifecycle.

3.2.1 Data Creation and Collection Policy Data creation and collection
are the starting points for government data opening and sharing, and data
quality must also be controlled from the source. Policies in this area should
include: (1) creating and collecting data in compliance with open government
data basic principles and data standards; (2) creating common metadata and
extensible metadata simultaneously with data creation; (3) creating and collect-
ing data and metadata according to user needs, considering from the perspective
of data opening and reuse what data to create and data quality requirements,
with users providing demand feedback to data producers; (4) involving data
access providers in data collection to act as a bridge between data creators and
users; (5) open data providers providing profiles of their created data to offer
background information that metadata cannot provide; (6) optimizing data col-
lection methods, using electronic archiving and data harvesting methods; (7)
ensuring uniformity of information sources, using semantic web technology to
integrate data from different sources; (8) ensuring information management
through open licenses; (9) implementing cross-departmental and cross-border
data co-construction, conducting cooperation and planning with data that needs
to be jointly created and collected as the link, creating data on the same theme
with the same standard format and unified definitions; (10) strengthening qual-
ity control in the data creation and collection process.
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3.2.2 Data Processing Policy Governments need to process and refine data
before publication to meet open data standards and make it easily accessible
and reusable by the public. Data processing policies mainly include: (1) clas-
sifying and managing data according to data confidentiality levels. The US
National Archives will continue to implement the Controlled Unclassified In-
formation program to protect or control the dissemination of specified infor-
mation; (2) establishing national standards for describing and encoding gov-
ernment data, including lists of acceptable open data formats, guidelines for
revising open datasets, and using international metadata models to make data
properly describable using common and extensible metadata, such as the Aus-
tralian Government’s Government Technology Interoperability Framework; (3)
compiling thesauri suitable for government data opening and sharing, such as
the Library and Archives Canada releasing the “Government of Canada Core
Subject Thesaurus” (GCCT) in SKOS, XML, and plain text versions to sup-
port open data strategy implementation; (4) developing open government data
cataloging strategies or methods, using controlled vocabularies to unify data
classification, standardize data cataloging, and enable users to connect to ac-
tual data resources through catalogs; (5) creating and maintaining government
internal data inventories, which should indicate when individual datasets can be
publicly released; (6) creating and maintaining public data inventories, which
government agencies must list in both human-readable and machine-readable
formats on open data portals; (7) incorporating interoperability requirements
into core agency processes; (8) establishing information systems that support
interoperability; (9) adopting semantic web technologies, particularly linked
data technology, to achieve data interoperability and integration. Linked data,
based on standardized formats and interfaces using RDF series standards for
data exchange and queries, enables distributed SPARQL queries of datasets and
information discovery through browsing, forming the foundation for publishing,
sharing, and connecting data on the internet. Many national open data portals
implement open data using linked open data standards.

3.2.3 Data Archiving and Preservation Policy To ensure long-term ac-
cess and availability of data, it is necessary to archive data with preservation
value and preserve it properly. Data archiving and preservation can be ap-
proached from infrastructure, data archiving, content preservation, preservation
metadata, and version control: (1) providing guidelines for trusted digital repos-
itories, which should follow the OAIS reference model and TRAC (Trustworthy
Repositories Audit & Certification) checklist requirements to ensure long-term
integrity and availability of objects; (2) data archiving policies that incorpo-
rate government data with preservation value into archival management, clar-
ifying the scope, duration, and methods of data archiving; (3) data content
storage policies that specify concrete maintenance and management activities
after data archiving, including determining data preservation formats, duration,
data appraisal, retention, deletion, withdrawal, and other specific matters; (4)
providing data preservation procedures; (5) providing preservation metadata.
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“Preservation Metadata: Implementation Strategies” (PREMIS) is a specifica-
tion for preservation metadata management in digital asset preservation and can
be used for government data preservation; (6) formulating government archives
digitization policies. Although current government information is mainly gen-
erated and preserved electronically, government departments still hold large
amounts of printed archives. To ensure public access, archives needed by the
public should be digitized on a large scale, including selection and evaluation of
materials for digitization and copyright issues; (7) conducting version control,
explaining differences between original and derived datasets to users, conducting
continuous version tracking, and documenting all data changes; (8) establishing
mirror strategies for data provider portal websites.

3.2.4 Data Opening and Sharing Policy Much data held by government
is a national asset suitable for sharing with society, and only through opening
can its potential be released. Therefore, open data largely involves government
publicly sharing data it collects and owns. Data opening and sharing policies
should include: (1) determining which datasets to publish or not publish. There
are three approaches to selecting datasets for publication: upgrading data al-
ready in the public domain to open data; following international best practices
to publish key and high-value datasets defined in the G8 Open Data Charter,
Open Data Barometer, and OKFN Open Data Index; and adopting a demand-
driven approach. For datasets not to be published, a list should be provided
with specific reasons; (2) methods for determining data publication priorities.
The Sunlight Foundation provides several methods or factors for determining
data publication priorities: various objectives, actors, and events; direct public
participation; and costs of publishing individual datasets. Governments should
also create processes for user participation to promote and prioritize data publi-
cation [36]; (3) following open data standards and requirements, using maximum
technical access formats to ensure high quality of published data; (4) publishing
bulk data to meet user needs for bulk downloads; (5) designing open govern-
ment data for specific target groups [39]; (6) specifying methods and tools for
data publication, such as using technical and organizational methods, and stan-
dardized tools; (7) publishing metadata simultaneously with data; (8) using
unique identifiers to improve the quality and accuracy of data analysis; (9)
publishing data creation processes simultaneously with data to provide users
with background information; (10) optimizing data publication processes. Be-
fore publication, compliance review should be conducted from financial, legal,
and organizational perspectives. In the early stages of open data, priority can
be given to publishing datasets that require no additional processing [40]. A.
Zuiderwijk et al. formulated five principles for optimizing open data publication
processes [41]: start thinking about data publication from the beginning; de-
velop guidelines, particularly regarding privacy and policy sensitivity; provide
decision support by understanding activities of other actors involved in the pub-
lication process; make data publication part of routine procedures or schedules;
monitor how published data is reused; (11) continuously publishing and updat-
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ing data; (12) publishing data under the same open license to enable free reuse;
(13) delivering open data to specific target groups; (14) cross-departmental data
sharing. Adopting good data standards is an important factor in data sharing.
At the same time, develop new data exchange and sharing standards to achieve
data integration and interoperability through semantic mediation; (15) code
sharing or providing open source. Code used to create government websites,
tools, and other online resources can also be provided as valuable open data
itself, using open source solutions as much as possible to achieve sharing [38];
(16) consolidating existing cross-level data portals on a legal basis; (17) formu-
lating national data publication plans to release public data in phases and with
priorities; (18) establishing a legal framework for data publication.

3.2.5 Data Access and Utilization Policy Data access is a prerequisite
for reuse. Governments should ensure that public datasets are easily discov-
erable. The US, UK, Brazil, and other countries have established information
access policies to ensure citizens’ right to access government information. Data
access policies should include: (1) establishing a national open data platform
and compiling guidelines for using the portal; (2) following W3C basic princi-
ples for accessible website design, establishing government website accessibility
guidelines or standards, and conducting accessibility reviews and reporting; (3)
non-discriminatory access. Establishing policies and standards for comprehen-
sive online information and service access for persons with disabilities, such as
the US Rehabilitation Act and Telecommunications Act establishing standards
for persons with disabilities to access government information; (4) building in-
formation systems that support information accessibility, which must be scal-
able, flexible, and convenient in system design; (5) improving government docu-
ment /records management; (6) clarifying access methods to ensure data can be
obtained in open or machine-readable formats; (7) eliminating restrictions on in-
formation access. Public data should not require application or registration, nor
should it require detailed user information [42]. Policies can include disclaimers
but should not restrict who uses the data or for what purposes [38]; (8) creating
APIs for information access. Government agencies can develop APIs or appli-
cation programming interfaces to allow third parties to automatically search,
retrieve, or directly submit information from databases online [38]; (9) creating
permanent, continuous data access. Data updates should be documented for
public use; (10) providing online data catalogs and metadata; (11) expanding
data access through open licenses and technology; (12) making it easier for indi-
viduals to access their own information; (13) promoting data access legislation.

Data reuse refers to any commercial or non-commercial use beyond public tasks.
To support open data reuse, the EU revised the Public Sector Information (PSI)
reuse directive (Directive 2013/37/EU) in 2013 to encourage widespread avail-
ability and reuse of public sector information for private or commercial purposes.
Most EU member states have also formulated PSI directives to promote data
reuse. Public sector information reuse policies mainly include: (1) clarifying
data utilization rights and their specific protected objects; (2) establishing stan-
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dard terms of use; (3) minimizing restrictions on dataset reuse in terms of use;
(4) clarifying data copyright; (5) establishing terms for reusing datasets based
on licenses; (6) providing utilization methods; (7) adopting common pricing
principles. Data access should be free. The Open Knowledge Foundation states
that data should be provided at no more than reasonable reproduction cost.
Australia and the US have strong legislation for free (or low-cost) access to
government information. According to the PSI directive passed in June 2013,
the default charging policy for reusing public sector documents is marginal cost
pricing. Given the public goods attribute of government data, we recommend
that governments provide public data for free as much as possible to actively
encourage open data reuse.

3.3 Government Governance Policy

3.3.1 Data Security Policy Data analysis, integration, and mining pose
threats to personal data, commercial secrets, and national security. Digital
security policies include: (1) providing policy guidance for data classification
and declassification; (2) providing national security protection guidelines; (3)
formulating security regulations for open data platforms and applications; (4)
establishing a personal data protection framework to protect citizens’ personal
data security; (5) establishing specialized privacy protection agencies to provide
consultation and support for privacy policies and issues in open government
data; (6) appointing privacy protection professionals; (7) granting individuals
data rights, implementing privacy notices and consent; (8) conducting privacy
impact assessments to ensure open government data programs comply with
all applicable privacy requirements [43]; (9) incorporating privacy analysis into
every stage of the information lifecycle [36]; (10) formulating continuous privacy
monitoring strategies to ensure privacy and security controls function properly;
(11) establishing policies for privileged user access to sensitive data to prevent
privileged users from arbitrarily disclosing and misusing personal data; (12)
establishing technical and organizational measures to separate personal data
from other data, and taking legal measures when necessary [39].

3.3.2 Data Rights Policy Open data promotes the fundamental right to
access government information. However, the information rights paradigm is
shifting to a data rights paradigm, and existing information legislation can-
not adapt to current open data. Therefore, we recommend: (1) reviewing and
amending the “Regulations on Open Government Information”. The regula-
tions should include specifying the minimum number of datasets that each
government organization should regularly publish [44], clearly specifying spe-
cific response times for public sector data requests, and responding to data
requests promptly; (2) clarifying copyright ownership of government data; (3)
determining data use conditions through copyright law; (4) when government
data is protected by copyright, providing access according to license terms and
clearly allowing its reuse and dissemination; (5) using CC licenses as the de-
fault license for public data reuse; (6) each government using a unified licensing
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system that adopts transparent, easy-to-understand, and easy-to-use Creative
Commons (CC) licensing methods; (7) selecting compatible or single licenses.
Different organizations may use different licenses, which can cause incompatibil-
ity, so compatible licenses must be selected or a specific license must be used; (8)
clarifying how to use and reuse government and public sector information; (9)
minimizing license restrictions, such as eliminating user registration; (10) using
simple, standardized license terms; (11) applying CC vocabularies or RDF vo-
cabularies to describe licenses in machine-readable formats for easy acquisition
and understanding by applications.

3.3.3 Public Participation Policy A key principle of open government data
is participation. Universal participation means everyone can use, reuse, and
redistribute public sector information [45]. Participation is driven by public
demand, so data should meet user needs, and a benign open data ecosystem
should be formed through demand-driven approaches. Policies in this area
should include: (1) developing a public participation handbook that provides
best practices for public participation and continuously updates them; (2) en-
couraging citizen participation in government decision-making; (3) continuously
expanding public participation in formulating rules and regulations; (4) organiz-
ing national open data innovation competitions, such as designing government
platforms for competition activities to expand the impact of open innovation
activities; (5) soliciting public opinions before data publication, encouraging the
use of social media, web conferences, and public consultations to gather opin-
ions; (6) providing unified mechanisms that allow users to provide demands
and suggestions for new open datasets, such as customizing user demand infor-
mation; (7) monitoring the processing of each request; (8) conducting demand
assessments to evaluate the level and nature of needs of different user groups and
the degree of data needs among different governments, using specific methods
such as analyzing received data requests, website monitoring, or public voting
on datasets. Comprehensive assessment of various user needs and capabilities
can produce good information, data descriptions, format standards, high-quality
data, and data management practices that meet different needs [46]; (9) provid-
ing organizational support for user feedback, such as planning appropriate out-
reach activities and supporting dialogue around data, implementing interaction
and feedback mechanisms through formal processes, coordination mechanisms,
and dedicated staff, and establishing error handling and service frameworks [47];
(10) establishing formal feedback mechanisms connecting data users with data
sources [46].

3.3.4 Data Capacity Policy Enhancing data processing and analysis skills
across society, such as data collection, analysis, and understanding capabilities,
reducing technical staff shortages, and narrowing the digital divide. Policies
should provide support for building data capacity across society, mainly in-
cluding: (1) establishing open government data training programs to improve
data capabilities within the civil service; (2) developing plans for citizens’ skills
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and knowledge in using open data, encouraging the improvement of computer
and data literacy for civil servants and ordinary citizens through crowdsourc-
ing; (3) improving IT personnel skills in implementing open data reuse; (4)
implementing national curriculum reforms. For example, the UK’s “Seizing the
Data Opportunity: A Strategy for UK Data Capability” (2013) proposed [48]
that starting from September 2014, the national computer curriculum would re-
quire students aged 5-16 to master skills needed to build applications and write
computer programs, and mathematics curricula would require students to have
abilities in statistics, probability, advanced computing, and modeling.

3.3.5 Organizational Support Policy This policy should include: (1) sup-
port from high-level political leaders; (2) encouraging political commitment
and support at all levels of government; (3) designating lead departments for
open data to manage data infrastructure and serve as liaison points for min-
istries and data users; (4) establishing viable organizational structures. Only
through effective decision-making structures can governance be effectively imple-
mented; (5) positioning organizational respounsibilities to provide comprehensive
support for policies and technologies; (6) establishing open data operation mod-
els and cross-agency cooperation mechanisms to coordinate issues, including
inter-organizational collaboration models, intergovernmental cooperation mod-
els, and government-citizen cooperation models, providing routine operational
resources for operating agencies; (7) reaching agreements on standard terms
and cross-level, cross-disciplinary use within the information management legal
framework [39]; (8) setting overall goals and indicators for project evaluation;
(9) managing and developing partnerships with data demanders.

3.3.6 Financial Investment Policy Governments need corresponding fiscal
policies to support ICT infrastructure, ensure staff master data skills, develop
applications, and support innovative projects. For example, McKinsey suggests
that government leaders can invest in talent, tools, and systems, hiring and
training staff at different levels to make better use of data for decision-making
[49]. In 2015, the US invested $34 million in funds and in-kind resources to stim-
ulate climate-related data application innovation and support national climate
change preparedness [50].

3.3.7 Staffing Policy Staffing policies can include: (1) appointing a central
government chief data scientist; (2) establishing positions corresponding to open
data, such as chief data officers and chief technology officers; (3) equipping ICT
personnel proficient in handling open data; (4) appointing national and depart-
mental data publication coordinators; (5) clarifying roles and responsibilities of
different personnel; (6) implementing employee incentive systems.

3.3.8 Social Cooperation Policy The universal participation advocated by
open data determines the broad nature of social cooperation, requiring the for-
mulation of open data cooperation strategies. Mainly including: (1) cooper-
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ating with national and international open data communities, such as joining
OGP (Open Government Partnership) and learning from experiences, knowl-
edge, and best practices of other national government agencies; (2) formulating
cooperation agreements between central and local governments on public data;
(3) cooperating with users to develop required concepts, tools, and professional
knowledge frameworks and rules; (4) cooperating with external data processors.

3.3.9 Cultural Development Policy Open data will cause cultural changes
in government agencies and even society as a whole. Forming new open thinking
requires policy support to embed an open culture in the governance system. Poli-
cies in this area include [5,45]: (1) regular dialogue with users to optimize data
provision, develop standards, create new tools, and establish best practices; (2)
enhancing public awareness and understanding of provided data; (3) evaluating
the impact of open data, such as on political participation and economic devel-
opment; (4) treating the publication and allowing reuse of government data as
a basic government function; (5) establishing a culture that incorporates open
data into daily work processes; (6) cultivating a positive data advocacy culture
and public participation culture.

Conclusion

This article adopts an evidence-based policy approach to construct a policy sys-
tem for government data opening and sharing in China. The policy system
is divided into three levels: infrastructure, data management, and government
governance. The infrastructure level includes policies on data and metadata,
IT technology (including social media), data centers, data platform standards
and guidelines, interoperable systems, and data repository specifications. The
data management level includes policies on data creation and collection, data
processing, data archiving and preservation, data opening and sharing, and data
access and utilization. The governance level consists of data security policies,
data rights policies, public participation policies, data capacity policies, organi-
zational support policies, and financial investment policies. The article proposes
a policy framework for government data and metadata and provides overall pol-
icy solutions for data resource management throughout the open government
data lifecycle. Based on this, we will continue more in-depth research to further
refine the specific content under the policy framework. Since open data is an
emerging form of government governance, many related policies on copyright,
privacy, data reuse, and other aspects are still being explored internationally
and require further research. However, we firmly believe that with the advance-
ment of research on government data opening and sharing, China’s practice of
data opening and sharing will enter a new stage of development.
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Abstract: [Purpose/significance] Open government data has been incorporated
into national strategy in China. This paper aims to propose a policy framework
for opening and sharing government data in China. [Method/process] This arti-
cle adopted the method of evidence-based policy to construct a policy system for
opening and sharing government data. [Result/conclusion] The policy system
of open government data is divided into three levels: infrastructure level, data
management level, and governance level. The infrastructure level includes data
and metadata policies, IT technology policies (including social media policies),
data center policies, data platform standards and guidelines, interoperable sys-
tem policies, and data repository specifications. The data management level
involves data creation and collection policy, data archiving and preservation
policy, policy of opening and sharing data, and policy of access to data and
reuse. The governance policy contains data security, data rights, public partic-
ipation, data capacity, organizational support, financial policy, and so on. The
system provides a policy framework for opening and sharing government data
and points out a direction for further research on follow-up policies.
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