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Abstract

[Purpose/Significance] China’ s scientific data management platforms have
achieved certain accomplishments, yet gaps remain compared with interna-
tional counterparts. This study aims to diagnose and position the current
development status of China’ s scientific data management platforms through
vertical temporal trajectory analysis and horizontal domestic-international
comparison, while providing international experience and countermeasures
for the optimization of domestic platforms. [Method/Process] Employing
web-based survey methods, the research is conducted from two perspectives:
vertical temporal trajectory and horizontal domestic-international comparison.
The achievements of China’s scientific data management platforms are analyzed
through vertical temporal trajectory, while existing problems are examined
through horizontal comparison. [Results/Conclusions] Achievements: The rel-
evant policy system is continuously improving; the disciplinary fields covered by
datasets are increasingly expanding; and the internationalization development
of data management platform construction has begun to show initial results.

Deficiencies: Single-source funding; incomplete platform service functions; lack
of collaborative construction concepts in some platforms; minimal participation
from university libraries, among others. Countermeasures: Establish a
diversified funding mechanism; construct a data management value chain;
strengthen cooperation among heterogeneous institutions; expand platform
service modalities; university libraries should become an important force in
data management. Development trends: The construction of scientific data
management platforms will become a crucial undertaking for scientific research
information service institutions; the number of scientific data management
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organizations and personnel will continue to expand; and the scale and interna-
tional competitiveness of scientific management will be enhanced through the
establishment of scientific data management platform alliances and powerful
scientific data centers.

Full Text

Preamble

Volume 63, Issue 9, May 2019

Achievements, Deficiencies, Countermeasures, and Trends in Chi-
nese Scientific Data Management Platform Construction: An Inter-
national Comparative Perspective

Cui Xu, Zhao Ximei, Wang Zheng, Du Fengrui
School of Public Management, Northwest University, Xi’ an 710127

Abstract

[Purpose/Significance] China’ s scientific data management platforms have
achieved certain accomplishments, yet gaps remain when compared interna-
tionally. This study aims to assess and position the current development sta-
tus of Chinese scientific data management platforms through both longitudi-
nal temporal analysis and horizontal international comparison, while providing
international experience and countermeasures for domestic platform optimiza-
tion. [Method/Process] Using web-based surveys, this research examines
platforms from two perspectives: longitudinal temporal trajectory and hori-
zontal domestic-international comparison. Achievements are analyzed through
the longitudinal dimension, while deficiencies are identified through horizontal
comparison. [Results/Conclusions] (1) Achievements: The policy framework
continues to improve; dataset coverage across disciplinary fields is expanding;
and international development of platform construction has yielded initial re-
sults. (2) Deficiencies: Single-source funding; incomplete platform service func-
tions; lack of collaborative construction concepts in some platforms; and lim-
ited university library participation. (3) Countermeasures: Establish diversified
funding mechanisms; create data management value chains; strengthen coop-
eration between heterogeneous institutions; expand platform service methods;
and position university libraries as important forces in data management. (4)
Trends: Scientific data management platform construction will become a crit-
ical function of research information service institutions; the number of data
management institutions and personnel will continue to grow; and scale and
international competitiveness will be enhanced through establishing platform
alliances and robust scientific data centers.
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1. Literature Review

International research on data management platforms primarily focuses on three
areas: (1) Platform surveys. M. Halbert [2] investigated data management ser-
vices on library websites at four universities (Iowa State, Kansas State, Okla-
homa State, and University of Nebraska-Lincoln). (2) Introductions to existing
platforms. A. L. Vaccarino et al. [3] introduced Brain-CODE, a Canadian data
management platform for collecting, storing, integrating, sharing, and analyz-
ing diverse neurological data. T. Nind et al. [4] presented an open-source plat-
form for managing clinical medical data that supports seamless collaboration
between research groups and data quality assessment. (3) Platform technology
development. A. D’ Anca et al. [5] proposed an efficient, secure, and inter-
operable solution for oceanographic data storage and navigation. L. Persoon
et al. [6] designed a preclinical research data management platform comprising
workflow management, data management, and storage modules. B. Wang et
al. [7] introduced a semantic web-based platform for computational chemistry
data management.

Domestic research primarily follows two directions: (1) Platform construction
studies, including introductions to international platforms [8-9], domain-specific
platforms [10], construction standards and norms [11-12], and performance eval-
uation systems [13]. (2) Platform technology development and application, cov-
ering system software practices [14], operational mechanisms and system mod-
els [15-18], and system design and implementation across environmental science
[19-22], economics [23-24], seismology [25], and basic research [26-27], as well
as regional and industry-specific platforms [28-30]. However, existing domestic
research emphasizes technology, applications, and problems, lacking longitudi-
nal summaries of achievements and trend analysis. This paper provides more
comprehensive international comparisons, offering a holistic analysis of Chinese
scientific data management platform construction.

2. Comparative Analysis of Domestic and International
Data Management Platforms

2.1 Funding Sources

Domestic platforms rely almost exclusively on government funding, including:
(1) The National Basic Science Data Sharing Service Platform, funded by Min-
istry of Science and Technology special funds; (2) Independently constructed in-
stitutional platforms funded by public finance through government special funds,
“211 Project” funds, Ministry of Education special funds, National Natural Sci-
ence Foundation funds, or university self-investment. In contrast, international
platforms benefit from more diverse funding channels, including professional as-
sociations, private sector contributions, individual donations, and membership
fees, in addition to government support.
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2.2 Re3data Registration Statistics

Re3data serves as an internationally recognized large-scale scientific database
sharing platform reflecting national construction scale and capability. As of
July 2018, 70 countries, 2 regions (Hong Kong and Taiwan), and international
organizations had registered 2,960 databases. Mainland China ranked 11th
globally with 38 registered institutions.

[Figure 1: see original paper] shows registration statistics for 17 countries, which
can be divided into three tiers: Tier 1 (100+ databases): United States, Ger-
many, United Kingdom, Canada; Tier 2 (50-100 databases): France, Australia,
Switzerland, Japan, Netherlands; Tier 3 (<50 databases): India, China, Austria,
Belgium, Italy, Spain, Norway, Russia. The U.S. has approximately 25 times
China’ s registration count; Germany has about 8 times; and Tier 1 countries av-
erage 439.75 databases—11 times China’ s count. This substantial gap indicates
significant room for growth in China’ s platform construction quantity.

2.3 Representative Software Development Models

Platform construction approaches include independent development (including
collaborative), commercial software, open-source, and third-party commission-
ing. Table 1 compares influential platforms with typical software development
models.

Table 1 Comparison of Representative Software Development Models for Do-
mestic and International Scientific Data Management Platforms

Domestic Platforms International Platforms Development Model
National Basic University of Michigan Open-source
Science Data Sharing  Inter-university Consortium  (Dataverse)

Service Platform for Political and Social

(http://www.nsdata.cn/) Research (ICPSR)
(https://www.icpsr.umich.edu/icpsrweb/)

Peking University Harvard-MIT Data Center Open-source

Open Research Data  (Dataverse) (Dataverse)

Platform (https://dataverse.harvard.edu/)

(http://opendata.pku.edu.cn/)

BGI Genomics National Snow and Ice Data Independent

(http://www.genomics.cnenter (NSIDC) development
(https://nsidc.org/data)

Tsinghua University National Center for Dataverse + Entrez

China Economic and Biotechnology Information search software

Social Data Research ~ (NCBI)

Center (https://www.ncbinlm.nih.gov/)
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Domestic Platforms

International Platforms

Development Model

Sun Yat-sen
University Academic
Research Database
Sharing Program
Renmin University
China National
Survey Database

DataONE
(https://www.dataone.org/)

Cornell University Roper
Center (RoperExpress)

(http://cnsda.ruc.edu.cn/)

Wuhan University
University Scientific
Data Sharing
Platform

Fudan University
Social Science Data
Platform

Hunan University
Economic Data
Research Center
Shanghai Foreign
Studies University
Data Academic
Service Platform
National Rural Fixed
Observation Point
Survey Management
and Data Analysis
Platform

National Health
Commission Floating
Population Data
Platform

Land Survey Results
Sharing and
Application Service
Platform

University of Chicago
General Social Survey
(GSS) DataExplorer

U.S. Bureau of Labor
Statistics National
Longitudinal Surveys (NLS)
Penn State University
Libraries (ScholarSphere)

UK Data
Archive/Norwegian Centre

for Research Data (Nesstar)

University of Virginia
Library Data Services

MIT Libraries (Dspace)

Open-source (Dspace)

Self-built SDA

Open-source (Dspace)

Open-source
(Dataverse)

Open-source
(Dataverse)

Independent
development

Notes:

Re3data URL: https://www.re3data.org/browse/by-country/; The

National Basic Science Data Sharing Service Platform includes 15 disciplinary
sub-platforms registered on Re3data (see Table 2);

able.

External access unavail-

Domestic software development patterns include: (1) Independent development,
such as the Chinese Academy of Sciences’ integrated data management and
collaboration system (TeamDR, VisualDB, RSR, DVIZ, etc.); (2) Open-source-

chinarxiv.org/items/chinaxiv-202307.00512

Machine Translation


https://chinarxiv.org/items/chinaxiv-202307.00512

ChinaRxiv [$X]

based secondary development (e.g., Peking University, Wuhan University plat-
forms). However, domestic platforms lack open-source philosophy—most are
for internal use only, unlike influential international open-source systems like
Dataverse and Dspace, which increases national development costs.

2.4 Service Function Comparison

Platform service functions can be categorized as core (data management plan-
ning, creation, storage, acquisition, analysis, sharing) and supplementary (user
guides, training). As shown in [Figure 2: see original paper], international plat-
forms offer comprehensive services, including data management planning mod-
ules that guide users through legal, ethical, and procedural considerations before
research begins. Training methods are diverse, including workshops, lectures,
online learning, and one-on-one consultations, with detailed contact information
for support staff.

Domestic platforms exhibit several shortcomings: (1) Most lack data manage-
ment planning modules; (2) Training methods are monolithic, primarily lecture-
based, with few offering multiple formats or consultation services; (3) Some
platforms restrict downloads or only serve institutional users; (4) Some plat-
forms provide only literature services rather than datasets; (5) Many have small,
discontinuous datasets that compromise analytical quality.

2.5 Open Sharing Comparison

China’ s platforms employ several sharing models: (1) Scope-based: interna-
tional sharing (Re3data-registered platforms), national sharing (e.g., rural ob-
servation systems), and institutional sharing (e.g., Wuhan University platform);
(2) Organization-based: membership models (common internationally, with
China having limited participation), registration models (widely used domes-
tically), qualification review models (e.g., health commission platforms), and
proactive public disclosure models (e.g., land survey platforms).

Overall, membership-based sharing dominates internationally, with major coun-
tries like the U.S., Germany, UK, and Canada actively participating in and even
initiating international data sharing organizations. China has limited participa-
tion and has not yet established an internationally led data sharing organization.

3. Achievements and Deficiencies in Chinese Platform Con-
struction

3.1 Achievements

Chinese scientific data management platform development can be divided into
three stages: (1) Spontaneous mode (1970s-2001), characterized by autonomous
institute and research group construction with limited sharing; (2) Data inte-
gration (late 2001-2012), marked by the launch of the Scientific Data Sharing
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Project; (3) International sharing (2013-present), signified by Re3data registra-
tion.

Policy System Improvement: From national guidelines like the “Big Data
Development Action Outline” and “Scientific Data Management Measures” to
organizational standards (e.g., 38 technical specifications for agricultural science
data, 23 for materials science), the policy framework has become increasingly
comprehensive.

Expanding Disciplinary Coverage: Initially focused on basic science, plat-
forms now cover agriculture, forestry, oceanography, meteorology, seismology,
earth systems science, and population/health. The National Basic Science Data
Sharing Service Platform has integrated 254 specialized databases across physics,
chemistry, astronomy, space, and biology, sharing 431TB of data with 17.12 mil-
lion visits by end-2017.

Initial Internationalization Progress: China participates in World Data
Centers (WDC) and disciplinary international organizations across multiple
fields. Some platforms, like the Cotton Functional Genomics Database, incor-
porate data from both domestic and international sources.

3.2 Deficiencies

3.2.1 Single Funding Sources Limit Balanced Development: Platform
construction and operation require sustained, substantial funding. Over-reliance
on government special funds (Ministry of Science and Technology, Ministry of
Education, NSFC, “211 Project” ) creates financial burdens and uneven devel-
opment, with only major platforms receiving adequate support. Donations are
rare, except for Tsinghua’ s 20 million RMB donation in 2018.

3.2.2 Lack of Open-Source Philosophy Increases Development Costs:
While university platforms use open-source software, Chinese localization ef-
forts suffer from poor inter-team communication, delaying problem resolution.
Independently developed government and commercial platforms remain closed
systems, unlike internationally influential open-source solutions like Dataverse
and Dspace, raising national development costs.

3.2.3 Limited Collaboration Hinders Scale: International platforms
like ICPSR demonstrate extensive collaboration (776 member institutions).
While Chinese Academy of Sciences platforms involve multiple partners,
most university and institutional platforms operate independently, lacking
cross-institutional cooperation between universities, research institutes, and
enterprises, thereby limiting data scale and national scientific competitiveness.

3.2.4 Incomplete Service Functions Reduce User Engagement: Defi-
ciencies in data management planning, monotonous training formats, download
restrictions, limited service scope, and small/discontinuous datasets weaken user
experience and platform utility for research support.
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3.2.5 Limited University Library Participation: Unlike the widespread
and collaborative involvement of Western university libraries, fewer than 10
Chinese university libraries participate in research data management initiatives,
indicating they have not yet become major forces in this domain.

4. Countermeasures

4.1 Diversify Funding Sources: Establish multi-channel funding mechanisms
by learning from international models like the Harvard-MIT Data Center, which
secured multi-million dollar grants from NSF and other agencies plus congres-
sional library support. Encourage local governments, universities, and founda-
tions to support platforms while attracting social organizations, enterprises, and
individual donations through preferential policies and membership models.

4.2 Promote Domestic Software Development: Encourage Chinese IT
companies and non-profit organizations to develop data management software
(including open-source solutions) to reduce costs, avoid redundant development,
and promote widespread data service adoption across research institutions.

4.3 Strengthen Inter-Institutional Collaboration: Following the
DataONE model, establish coordination and member institutions, partnering
with libraries, database vendors, and sponsors to create collaborative chains
among research institutions, universities, and enterprises, enabling researchers
to access data beyond institutional limitations.

4.4 Enhance Service Functions: Learn from international platforms by
adding data management planning modules, expanding consultation staff, and
diversifying training methods (workshops, lectures, online learning, one-on-one
consultations) to improve user experience and create value chains for research
services.

4.5 Position University Libraries as Key Players: University libraries
should actively collaborate with IT enterprises for technical support and with
academic departments, research institutes, and teams for dataset construction,
becoming central forces in data management platform development.

5. Development Trends

Trend 1: Platform Construction as Core Institutional Function: As
research becomes increasingly data-dependent, centralized data management
will reduce costs, prevent data loss, and improve research quality, making it
a critical function for university libraries, research libraries, and information
service institutions.

Trend 2: Expanding Data Management Institutions and Personnel:
Growing demand for data management platforms will require more specialized
professionals. With current talent training still weak and few universities offer-
ing relevant programs, professional education will become a key development
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area.

Trend 3: Platform Alliances for Enhanced Scale and Competitive-
ness: Following international experience, establishing scientific data manage-
ment platform alliances among university libraries, research institute libraries,
and enterprise data centers will address dataset scale and quality issues, provid-
ing stronger support for national scientific innovation.

Trend 4: Robust Data Centers for International Influence: To become
a scientific powerhouse, China must become a data powerhouse. Building high-
quality, large-scale scientific data centers will increase China’ s role as host
organizations for international data centers, enhancing global influence.
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