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UNESCO Recommendation 
on Open Science

Common values, principles 
and actions.

>

2023

Open Science Outlook 1

Global baseline and 
implementation gaps.

>

2024-2033

International Decade of 
Sciences

A decade-long mandate for 
concrete cooperation.

2026

2nd edition of UNESCO 

Open Science Outlook

全球开放科学科学进程
三

The Science Decade turns open science from a principle into an implementation task



• In 2024, researchers from the 193 UN Member 
States published 4.37 million scholarly articles.

Annual number of article published by a 
member state(2014-2024)

Annual number of OA article published by 
a member state（2014-2024）

Proportion of OA papers published in 
a member state (2014-2024)

◼ Global Open Access Landscape— Evidence from 193 UN Member States

Global Progress in Open Science

• In 2024, the global average OA share reached 61.7%, with 
>114 countries achieving an OA proportion above this level.



• The impact of scientific outputs remains 
concentrated in a small number of countries. 。

Global Progress in Open Science

Top 1% scientists by country (2014-2024)FWCI by country (2014-2024)Internationally co-authored publications (2014-2024)

◼ Global Open Access Landscape — Evidence from 193 UN Member States

• Internationally co-authored publications saw a decline in 
2023, then rebounded in 2024.



全球开放科学科学进程

Quality of data (2014-2024)
 (Based on FAIR principles, filted via re3data)

Integrity of data (2014-2024)
(Country’s relative retraction rate)

Financial sustainability (2014-2024)
(Growth rate of basic research budget/Growth rate of data acquisition costs )

• Open data (research publications and scientific data) still faces significant disparities in quality, data integrity, 
and sustainable investment.

◼ Global Open Data Landscape — Evidence from 193 UN Member States

Global Progress in Open Science



三

▪ By 2024, > 2/3 countries did not register, 
develop, or release national OS-related policies.

▪ By 2024, > 60% countries did not register 
or establish open science platforms.

▪ By 2024, > 60% countries did not have 
journals indexed in the SCIE.

Number of journals (2014-2024) Number of databases and platforms
(2014-2024)

The number of open science-related policies 
(2014-2024)

◼ Global Open Science Ecosystem Landscape — Evidence from 193 UN Member States

Global Progress in Open Science



Open Science ：Three Sunshines, Three Transformations, and Four Challenges

⚫ Reader Benefits

⚫ Knowledge Exchange

⚫ Fair Evaluation

Three 

Sunshines

⚫ Publishing Model

⚫ Dissemination Behavior

⚫ Funding Structure

Three 

Transformations

⚫ Bipolar academic reputation.

⚫ Non-transparent pricing strategies.

⚫ Intertwined OA development pathways 

across countries.

⚫ Non-cooperative open science policies.

Four 

Challenges

Yang W, Huang J X. The trend and impact of Open Science: three sunshines, three transformations, and four challenges[J]. Chinese Science Bulletin, 2025, 70(10): 1434-1439



Yang W. and Huang J.-X.(2025). A Global-Local Strategy for Open Access. The Innovation 6: 100799.

Promoting a geopolitically balanced 

global–local strategy: 
Shifting S&T publications eastward

A global–local strategy for 

safeguarding academic integrity: 

Squeezing predatory journals

A global–local strategy for 

disseminating research outputs: 
Making OA affordable for the Global South

A Global–Local Strategy for Open Access

Strategy 

1



UNESCO East Asia Project : Design and Delivery of Mapping 

Open Science Infrastructure and Interoperability Practices in East Asia



CCOS

Mandate and bridge

STI Forum

Side-events

UNESCO agenda

Recommendation + 

Science Decade

OSRI

Measurement and 

evidence

OS10

Specification, 

platform, monitoring

Network

Partner action 

pathway

Institutional 

basis

International 

visibility

Policy 

alignment

Monitoring

tool

Operational 

delivery

Shared 

capacity

Technical pathway is grounded 
on diplomacy, evidence, platform capacity and repeatable implementation



◼ CCOS aims to advance open science in alignment with UN 2030 SDGs

CAST-UN Consultative 
Committee on Open Science 
and Global Partnership (CCOS)

AGENDA 1

UNESCO 
Recommendation on 
Open Science

AGENDA 2

International Decade of 
Sciences for Sustainable 
Development

Recommendations for Conduct in 
International Research Collaborations

Core values for international collaboration
Research excellence, gender equity, research 
integrity, respect for intellectual property, 
academic freedom, research ethics, 
inclusiveness and promotion of open science.

HIGH-LEVEL SIGNAL

President Xi Jinping's congratulatory letter to the 
TWAS 16th General Conference called for greater 
openness, trust and cooperation with developing 
countries to support the UN 2030 Agenda.

INITIATIVE CONTENT



◼ CCOS built a UN STI Forum mechanism around Global South priorities

2022 Quality graduate 
education

UN STI Forum Side Event

2024 Open science for 
sustainable development

UN STI Forum Side Event

2025 Gender equality and 
global partnership

UN STI Forum Side Event



◼ Open Science Readiness Index  makes trends and status in OS visible

Why readiness matters
Open access, open data and open policy do not mature at the same speed.

Infrastructure sharing requires evidence about capability, gaps and bottlenecks.

Comparable monitoring helps partners prioritize practical capacity building.

Yang W. et al. Open Science Readiness Indices: Theory and Simulation, 

Fundamental Research, 2025,5(2）DOI:10.1016/j.fmre.2024.10.002

 Raising the quality, integrity & impact of STM journals in China.
 Forming a federated OD platform.
 Creating a national fund to support the national duty of OS.
 Building a Science Network, shared with Global South

National Open Science Initiative



OS10 turns evidence into 
implementation

The programme packages specifications, platform 
services and monitoring reports into a technical 
pathway for global knowledge sharing.
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The Executive Committee of UNESCO’s International Decade of Sciences for Sustainable Development (IDSSD) 
officially endorsed China’s open science initiative: Towards Open Science Infrastructure Sharing Network: 
China’s Knowledge and Data Sharing Platform — Open for Science 10 (OS10) 

Open for Science10 Programme (OS10)



◼ Three Strategic Objectives

Objective 1

◼ Develop a technical architecture and governance 
framework for knowledge sharing

◼ Provide an open-source toolkit for building open 
science platforms

Objective 2

◼ Develop China’s Open Science Platform
◼ Promote a global network for open science 

infrastructure sharing

Objective 3

◼ Establish Open Science Readiness Index (OSRI) 
monitoring indicators

◼ Develop monitoring tools for tracking open 
science development

Architecture Platform Monitoring

Open for Science10 Programme

OS10:  Technical Solutions for Global Open Science and Knowledge Sharing in Support of the IDSSD



190M+
Metadata records

150+
Infrastructure catalogue

AI+
Semantic services

Technical Standards

Platform

Mornitoring Tool

First-Phase Progress and Key Outcomes:  2025 -2026
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First-Phase Key Outcome 1—Technical Architecture for open knowledge sharing and Application

The Open Science Platform Open Toolkit
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Collection & Governance of CAS Open Science Resources

Open knowledge and 
data sharing and 
application standards 
framework

Open Scientific 
Literature

Open Science 
Data

Open-source Software 
Models & Tools

Major Research 
Infrastructures / Facilities

Open Science Platform: Open4Science

Cross-domain Open Science Services

Knowledge & Data Services for 
Research Communities

ScienceOne, DeepSeek, and Spark models

Global Open Science Services

First-Phase Key Outcome 2——China’s Open Science Platform



Track readiness across 193 UN Member States.

Identify where OA, OD and OP progress decouple.

Refine standards, platform functions and capacity support.

27

First-Phase Key Outcomes 3——OSRI  Monitoring system

◼ OSRI analytical dimensions and indicators

Closing  the loop between delivery and Readiness



▪ The upper quartile increased faster than the lower quartile, 
suggesting that countries with higher open science readiness 
continued to advance, while lower-readiness countries showed 
limited progress, leading to a widening readiness gap.

▪ Overall level of open science readiness across the 193 countries showed a steady upward trend in 2014-2024

Distribution of R values for countries in six regions, 2014–2024

◼ OSRI Monitoring Findings



Jinxia Huang, …, Xiwen Liu*, Wei Yang*, Structural Decoupling in Global Open Science Readiness Across UN 193 Member States

▪ Five models of open science development revealing country-specific pathways

 Break through the “single-driver” bottleneck
 Address gaps in data governance
 Optimize the research ecosystem  
 Advance the international open science 

cooperation network

National Open Science Initiative

Indicator Contribution to the R Value of China

2024
Comprehensive leadership Scale-driven development Policy-led development

Balanced Low-Growth development Structurally Constrained development

◼ OSRI Monitoring Findings



▪ Structural Decoupling in Global Open Science Readiness Across UN 193 Member States

Inter-country inequality widened Top-ranked countries disproportionately 
pulled ahead

2014-2024 change +6.5%
Open Access

+2.3%
Open Data

+2.7%
Open Policy

+6.5%
Gini

+13.6%
Theil

Rising Gini and Theil indices attest to a widening disparity 
indicative of entrenched Matthew effect in open science: 
advantages compound disproportionately among the 
already well-endowed.

Structural Decoupling & Hidden Asymmetries in open science 
dimensions：

• OA advances; OD and OP lag or stall 

• OA–OP correlation: r = 0.09 

• 53% of countries decoupled (OA ↑, policy →/↓)

◼ OSRI Monitoring Findings



Bottleneck analysis points to targeted 
implementation

Openness vs. inclusiveness
Access can grow without broad participation.

Data quality concentration
Shareable data quality remains concentrated in fewer 
than 20 countries.

Policy effectiveness gap
Policy gains may coexist with deteriorating legal 
environments.

▪ Practical Recommendations

1. Strengthening Open Science Capacity in Countries with 
Low Levels of Readiness: Prioritizing Structural 
Bottlenecks

2. Enhancing Policy Cooperation in Countries with Steady 
but Moderate Growth in Open Science Readiness: 
Harnessing the Momentum of Regional Collaboration

3. Encouraging the Extension of Open Science Ecosystem 
in High-Readiness Countries: From Self-Development to 
Spillover Contributions

Targeted interventions enable progress regardless of starting points.

OSRI  Monitoring:  Key messages
 



Geographic Coverage of Partners 80+  Countries of Origin of Open4S Platform Users

OS10 Programme Co-building Partners

27

0S10  Programme: Engagement



Contributions to the International Decade 

of Sciences for Sustainable Development

Self-Assessment of the OS10 Programme



2026 Paris thematic session can turn 
OS10 outputs into shared action

Planned theme: Fostering Global Open Science Infrastructure Sharing 
Network - Open Knowledge and Data for Science Decade.

Connect resources
Catalogues, repositories, data services 
and platforms.

Co-develop standards
Metadata, governance, toolkit and 
responsible AI interfaces.

Monitor progress
OSRI evidence, maturity reports and 
capacity feedback.

Wei YANG | OS10 Programme | CCOS

Paradise on Earth

THANK YOU！

OS10 Mid-Term Objectives (2026–2027)

Aligning with the next phase of implementation (2026–2029):

⚫ expanding the integration of diverse open science resources
⚫ serving as a node within the global collaboration network
⚫ advancing international dialogue and cooperation, with a particular focus on 

the Global South
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