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The OpenAIRE Graph team



From Business Intelligence to Research 
Intelligence
📈 Business Intelligence (BI) 🔬 Research Intelligence (RI)

🌐 Context Business operations (private sector)
Research and innovation ecosystems 
(public + private)

🗄 Data ERP • CRM • transactional databases
Publications • datasets • software
projects • funding • organisations

📊 
Analytics

Sales metrics
Customer analytics
Financial dashboards
Market research

Monitoring dashboards
Bibliometrics, Scientometrics
Collaboration networks
Funding flows
Research impact

🎯 Goal
Improve business performance 
and efficiency

Support metascience, research on research, 
science policy, research strategy, and 
evaluation



If research is public, why is Research Intelligence 
closed?
• The world invests in research as a public good

• Yet the intelligence built on top of that research is still too often 
controlled by closed systems

• Well, closed systems are closed!
• They decide what and how should be measured
• They decide what can be made visible
• Their data cannot be fully audited
• Their methods cannot be challenged
• Their priorities are commercial rather than public



How can the OpenAIRE Graph help?



OpenAIRE Graph: the basics

A Scholarly Knowledge Graph 

A collection of metadata describing 
entities of the research lifecycle and 
relationships among them

Timely and comprehensive coverage 
of research outputs

Monthly updates

Precision, depth & processing

Rigorous cleaning, deduplication, and 
enrichment for optimal accuracy

Full-text mining of links: Research 
results to projects, author affiliations, 
and classifications

AI methods for the identification of 
FoS, SDGs

Robustness & openness

Professional infrastructure: 
maintenance, load balancing, 
backups, overseen by the 
OpenAIRE technology centre (ICM)

Open Data, Open Source & 
transparent methodologies



OpenAIRE Graph 
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• Based on Open Science 

principles: open software, open 

data, open APIs 

• Global & longitudinal coverage

• Enriched by AI-processes -  

citation, reproducibility, FOS, 

SDGs, domain specific 

terms/ontologies

Citation
s

UsageDat
a

APC
s Indicator

s

Any PID



OpenAIRE Graph Data Sources

Tools & Software

Research Graphs

Aggregators
Repositories / Pre-prints

RI 
Catalogues

Registries

 35 Funder databasesPublishers

Citation 
dataset



Graph entities



Relations
+3bi citation relations

pub-pub
pub-data
pub-software
data-data
….



Open Data and Analytics
• Open REST APIs

• Graph search (https://graph.openaire.eu/docs/apis/graph-api)

• Graph relations (https://graph.openaire.eu/docs/apis/scholexplorer/api) 

• Data Access Portfolio (more on this later)

• Datasets on Zenodo.org (https://graph.openaire.eu/docs/category/downloads)

• Beginner’s kit (https://graph.openaire.eu/docs/downloads/beginners-kit)

• Google BigQuery (https://graph.openaire.eu/docs/cloud-access)

• LLM interfaces

• Data + AI agents (work in progress)

For more details: graph.openaire.eu/docs



Why transitioning to the OpenAIRE Graph?

• Open Science needs open data and open intelligence

• Public investment requires public control

• Public infrastructure is how values become durable

Invest in open infrastructures and help shape 
the research intelligence layer of European 
(and global) research



The OpenAIRE Graph and Research Intelligence

Global coverage: 
Closed databases, open 
data collections, and a 

high-quality focus of the 
European research 

landscape (and beyond!)

Beyond publications: 
publications, data, 

software, funding, grants, 
organisations, 
infrastructures

Transparent and Open 
data provenance, open 

data, open software

Curated: Acquisition 
policies, deduplication, 
AI&FTM, authoritative 

sources, and continuous 
validation

Trusted: not just 
technical decisions, but 
design decisions driven 
by political choices and 
community demands

Infrastructure, not a 
service:  services 

compete and disappear, 
infrastructure connects 

and is built to stay. 

Serving Europe’s digital 
sovereignty Provides full 
control on the knowledge 

base and the research 
intelligence layer

Community governed 
Shaping priorities in the 

open, via the EC, its 
members, and 
participation to 

international fora



Going beyond publications
 “we are more than our publication track record”



New classes of eligible publishing venues 

• Institutional repositories
• Catch-all repositories
• National & Thematic aggregators
• CRIS systems
• Registries of authors/organisations

6,000

2,000

3,500



Research product typologies and bibliotyping
Traditional typologies: peer-reviewed publications + preprints + open access tags + pub-pub citations

Open Science typologies: traditional typologies + dissemination products + research data + 
research software + data and software citations

Coarse-grained 
bibliotyping
A graph entry can be a 
paper, a deliverable, a 
report, with no 
distinction

Fine-grained 
bibliotyping
(A deliverable is 
not an article)



Metadata curation and quality
”Quantity matters, but without quality it’s mostly noise"



OpenAIRE Graph provision chain
publication – project/funder links
publication – data/software links
publication – publication citations

publication – organization affiliations
product – product similarity 

FOS, SDGs
….

Fields of Science~2.2k direct 
data sources 
(155K indirectly 
via aggregators)

70Mi PDFs
(80K per day)



Digital Sovereignty via community 
ownership



Sovereignty depends on control of its 
research intelligence layer

• Without a public, governed knowledge base, the 
global scientific community outsources strategic 
decisions about science, innovation, and assessment

• Autonomy requires control on how knowledge is 
represented and interpreted

• Avoid dependency from commercial solutions or 
opaque representations 

• Keep ownership on strategic choices and 
interpretability in our hands 



Who is OpenAIRE
• Non-profit organisation, established Oct 2018 

(AMKE, Greece-based)

• European Scholarly Communication 

e-Infrastructure

• Federated. Bringing together human capital 

and advanced ICT services

• A network of experts from major national 

organisations (National Open Access Desks) in 

operation since 2009

• A catalogue of scholarly communication services

51 
members

36 
countries

Global Collaborations: Latin America, Canada, Korea, China,…



Network
Connecting people

Open Scholarly Communication Infrastructure 
Co-shaping & implementing Open Science. In Europe and beyond.

Training
Building Capacities

Services
Implementing

National ecosystems, institutions, funders shape priorities 
Proactive engagement of communities and fast responses

Participation and collaboration builds cumulative trust!  



Interoperability and community consultation
Examples 

• OpenAIRE guidelines for 
institutional repositories

• OpenAIRE guidelines for CRIS 
systems

• Catalogues Interoperability 
frameworks

• Scholix.org
• Scholarly Knowledge Graphs 

Interoperability Framework
• DMP data models

• Open Infrastructures

• Platform integration

• EC funding tagging
• Open Access mandates
• Open Data pilot (DMPs)



Graph data model updates

Citation
s

Service
s

UsageDat
a

APC
s

Models

Indicator
s

Instruments

Patents



Digital Sovereignty principles 

• The community steers the future and shapes the demands

• Bottom-up process with top-down facilitators

• May be slower, but brings control & transparency, and builds trust & 
infrastructure

• Grounds on institutional and community repositories and open 
access publishers

• Facilitates global alignment of publishing practices and research 
assessment methodologies



Infrastructure VS. Service



SKGs as pivotal in the scholarly 
comunication life cycle

Publishing

Tracking

Monitoring

Feedback

• Aggregation of publishing 
sources 

• Cleaning: crosswalks, data 
curators

• Deduplication of records
• Enrichment: AI, FTM 

methods, user-feedback

• Bibliometrics
• Research assessment indicators
• Open Science trends indicators
• Monitoring Dashboards

• Improve publishing 
workflows

• Improve reporting 
workflows

• Steer Open Science 
publishing policies

Discovery
• Publishing venues: 

repositories, 
publisher archives, 
CRIS systems



Graph as Infrastructure

28

API

Discovery

Monitoring

Access

Curation

Aggregation, 
validation & 

feedback
Platform 

integration

Repository alignment & 
enrichment

Usage stats DMPs



Co-shaping the scholarly communication eco-system

Community engagement
• OpenAIRE PROVIDE aaS
• OpenAIRE OpenOrgs
• OpenAIRE PROVIDE Broker
• Publishing practices: anomaly 

detection

Heterogeneity End of the stream
• No community customization 

(ROR.org, ORCID)
• Limited feedback loop

End of the stream
• Community customization: orgs and 

sub–orgs not in ROR.org, local author 
IDs (under testing)

• Improved feedback loop

Graph chain
• Cleaning, Deduplication, Enrichment 

Graph chain
• Cleaning, Deduplication, Enrichment 

Traditional provision chain

Heterogeneity 

Repositories, publisher archives, 
registries, funder databases



OpenAIRE PROVIDE aaS: delegation of 
aggregation
Communities (e.g., countries, Ris, Science Clusters, networks, EOSC 
Nodes) can 

• Take over the aggregation of publishing venues metadata into the 
OpenAIRE Graph

• Populate a sub-graph with integrated support of discovery 
gateways and monitoring dashboards (OpenAIRE CONNECT, 
OpenAIRE MONITOR)

• Steering the alignment of publishing practices across a network of 
publishing venues

EOSC Beyond Project



OpenAIRE OpenOrgs

• Aggregation and Bridging of PIDs of Organization Registries

• Global registries: e.g., ROR.org

• Funder registries: e.g., European Commission CORDIS

• National registries: e.g., CRIS systems, University Registries

• Combination of automated deduplication and humans in the loop
• More than 100 data curators in Europe

• Creation of sub-orgs (where local registries do not allow)

• Data is CC-0 and published in Zenodo.org and via OpenAIRE Graph 
APIs



OpenAIRE PROVIDE Broker

• Identifies metadata enrichment “topics” for records in repositories
• “URLs to open access versions”

• “links to projects”

• “links to datasets”

• “ORCID IDs”

• Repository managers can subscribe to topics and be notified of 
record-level enrichments

• Accessible via OpenAIRE PROVIDE for a window of six-months

• DSpace platform offers UIs to validate notifications from OpenAIRE 
Broker



Publishing practices: anomaly 
detection

• Identifying anomalies in the metadata (e.g., inconsistencies) and poor publishing 
best-practices (e.g., poor metadata)
• Publication associated to a project that started after the publishing date

• Dataset abstract is a cut and paste of the publication abstract

• Software does not come with relationships to publications or links to a software repository

• Is this a dataset or supplementary material?

• Notifying anomalies to publishing venues and researchers

• Anomalies can be used to
• Rule out unsatisfactory research products 
• Identify violation of mandates
• Inspire refinements to Open Science mandates
• Inspire ICT improvements in publishing venues or platforms
• Boost interest in researchers at improving their metadata records
• …



Real applications
powered by the OpenAIRE Graph:

Monitoring dashboards



The Irish OA MONITOR
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https://oamonitor.ireland.openaire.eu/ 

https://oamonitor.ireland.openaire.eu/


The European Commission Open Science 
MONITOR





Real applications
powered by the OpenAIRE Graph:

MyResearchFolio
(coming soon)



Highlight and promote researchers' achievements throughout their careers, evaluating both 
quantitatively and qualitatively their contributions to science 

BEYOND PUBLICATIONS

Capture a researcher’s full range of 
contributions, not just traditional 

publication metrics

ALIGNMENT WITH REFORMS

Support the implementation of Open 
Science and responsible research 

assessment

CUSTOMIZABLE PROFILES

Flexible to accommodate diverse 
researcher needs and context

HOLISTIC EVALUATION 

Provide a comprehensive view of a 
researcher’s capabilities, skills, impact

A Comprehensive Framework for Researcher 
Profile



The foundations (1/3)

Policy Blueprints: A framework for assessment



The foundations (2/3)

Narrative CVs: A Tool for Change
Describe contributions, not just counts

Captures leadership, engagement, collaboration, and openness

Personal Details 

The four-module narrative section

Personal Statement

Additions

Generation of knowledge

Development of individuals

Wider research community

Broader society

Contribution 
to



The foundations (3/3)

Enabling Change: Open Infrastructures in Action

Metrics / Indicators 
of research 
activities
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Key Information

Narrative CV

Timeline

Employment

Education & Teaching

Projects

Research outputs

Awards

Innovation

Network

Activities

Impact

Open Science

Overlay on ORCID & CRIS
Blended views



OpenAIRE MyResearchFolio

ISSI 2025 | Yerevan, Armenia | June 25, 2025



Experimenting with 
different modes

PRESENTATION



Experimenting with 
different types of 
Narrative CVs

ASSESSMENT



OpenAIRE Graph:
Data Access Portfolio

Slides from
Mannocci A., Fernandes Mazoni A. “Accessing the 

OpenAIRE Graph via Google BigQuery“ 
Tutorial presented at ISSI 2025, Yerevan, Armenia



Data access trilemma (pick two)

EasyFree

Complete
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Data access trilemma (pick two)
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Complete

Beginner's kit
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Data access trilemma (pick two)

EasyFree

Complete

Cloud access
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Data access trilemma (pick two)

EasyFree

Complete

Cloud access

Beginner's kit

Gra
ph

 d
at

as
et

Run on local 
resources



Data access trilemma (pick two)

EasyFree

Complete

Cloud access

Beginner's kit

Gra
ph

 d
at

as
et

Rely on "SQL" 
to access data



Data access trilemma (pick two)

EasyFree

Complete

Cloud access

Beginner's kit

Gra
ph

 d
at

as
et

Work on the entire 
OpenAIRE Graph



Differentiated provisioning cadence

Monthly

● OpenAIRE Explore
● Stats and dashboards
● Public APIs

Semestral* (in sync)

● OpenAIRE Graph dataset
● Beginner's kit
● Cloud access

*unless something urgent has to 

be released sooner than that



OpenAIRE Graph dataset



https://zenodo.org/records/14851262 

OpenAIRE Graph dataset

https://zenodo.org/records/14851262


OpenAIRE Graph dataset
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OpenAIRE Graph dataset
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OpenAIRE Graph dataset
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OpenAIRE Graph dataset
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https://zenodo.org/records/14851262 

OpenAIRE Graph dataset

https://zenodo.org/records/14851262


OpenAIRE Graph dataset



OpenAIRE Graph dataset



OpenAIRE Graph dataset

Suitable

● If you want to have full 
control on data and custom 
preprocessing

● If you have technical skills 
to process raw JSON data

● If you have adequate 
computational power and 
storage

○ Server, cluster
○ Cloud computing
○ DBMS, Graph DB, …

Unsuitable

● If not comfortable getting 
your hands dirty

● If a local computer is all 
you have at disposal



OpenAIRE Graph
Beginner’s kit



OpenAIRE Beginner's kit

Underlying ideas

● Familiarise with data and tools

● On your standard computer

● Cost-free

● Hassle-free (almost zero configuration)

● Catch: “small” subset of data

● Scale up later

GitHub → https://github.com/openaire/beginners-kit 

Zenodo → https://zenodo.org/doi/10.5281/zenodo.10841263

https://github.com/openaire/beginners-kit
https://zenodo.org/doi/10.5281/zenodo.10841263


OpenAIRE Beginner's kit

Simple setup

● Download and install Docker engine

● Build image

docker build --rm -t openaire-beginners-kit .

● Run the container

docker run --name kit-container -p 8889:8889 --rm openaire-beginners-kit



OpenAIRE Beginner's kit

What did I just do?

● Created a Docker container virtualising an Apache Hadoop 
cluster and providing a Jupyter Lab instance for playing with the 
data from a Python notebook

From the Python notebook 
● Fetch a Graph subset (JSON files) from Zenodo, 

https://zenodo.org/doi/10.5281/zenodo.7490191 

● Virtualise the presence of relational DB via SparkSQL

● Perform queries over JSON files with SQL-like syntax

https://zenodo.org/doi/10.5281/zenodo.7490191


OpenAIRE Beginner's kit

For example

SELECT publications.id, pid.value, COUNT(*) AS count

FROM publications 

JOIN relations 

ON publications.id = relations.source 

WHERE reltype.name = 'IsCitedBy'

GROUP BY publications.id, pid.value

ORDER BY count DESC



To read further

Mannocci, A., & Baglioni, M. (2024, 
September 19). Exploring Scientometrics 
with the OpenAIRE Graph: Introducing the 
OpenAIRE Beginner's Kit. 28th 
International Conference on Science, 
Technology and Innovation Indicators 
(STI2024), Berlin, Germany. 

https://doi.org/10.5281/zenodo.13942507 



OpenAIRE Graph
Cloud Access



Google Cloud Platform

• Ecosystem of commercial tools for “cloud computing”

• Regular services, such as hosting, dedicated virtual machines, databases

• Different pricing schemes for the tools: mix of processing and storage

• All tools integrated in a common authentication system: easy transfer

• Used in the web browser or as an SDK installed locally

Special applications relevant for us

• BigQuery data warehousing

• Jupyter Notebooks (literate programming) as Google Colaboratory

• (Google Cloud Storage)

• (VMs and VertexAI)



Google BigQuery

• Serverless data warehouse

• Several tools for data ingress/egress/streaming

• Integration with Google Cloud Storage and Colab notebooks

• Low maintenance cost, charged mostly by queries

• Easy to collaborate and share datasets

• Private and public datasets

• Capacity to query petabytes

• Tabular data with arbitrarily complex data structures (arrays, JSON)

• SQL-like data manipulation and access language

• Web interface and API



Basic tasks

• Import, export of data

• Create or copy datasets and tables

• Query data
• Query window in BigQuery Studio
• Embedded Google Colaboratory Notebook



BigQuery interface



BigQuery interface



BigQuery interface

Note: BigQuery SQL dialect is slightly 
different from the one used in the Beginner's 
kit



BigQuery interface

Note: BigQuery SQL dialect is slightly 
different from the one used in the Beginner's 
kit



Budget information

• "Data parking" cost are covered by OpenAIRE 
• The public dataset on BigQuery mirrors the OpenAIRE Graph dataset 

already published on Zenodo

• Processing costs for querying data are billed to individual accounts 
and projects



Budget information

• For every Google account, there is a US$ 300.00 credit, activated 
using a credit card (not charged). Trial period for 3 months or credit 
expired.

• Possible to apply for research credits, 
https://edu.google.com/intl/ALL_us/programs/credits/research

• Enough for large number of queries (several terabytes), a good 
solution for experimentation or courses
• Free 1st Terabyte of query data processed per month
• Roughly $6.25 per Terabyte



OpenAIRE Graph @ Google

• Zenodo snapshot from December 2025, 
https://zenodo.org/records/17725827 

• Documentation online
→ https://graph.openaire.eu/docs/data-model
→ https://graph.openaire.eu/docs/cloud-access

Zenodo
snapshot

"Interim" tables
(JSON string 
as columns)

Final tables
(Extracted fields 

as columns)

BigQuery load

Extract fields



OpenAIRE Graph @ Google

"1-on-1 mapping"



OpenAIRE Graph @ Google BigQuery

Tables on BigQuery

● publications - research products (e.g., article, thesis, peer-review, blog posts, books, reports, patents, etc.);

● datasets - research products referring to self-contained, persistently-identified digital assets intended for processing (e.g., files 
containing raw data, tables, metadata collections, dumps; persistent dynamic queries to scientific databases);

● software - research products referring to source code files, algorithms, scripts, computational workflows, and executables that were 
created during the research process or for a research purpose;

● others - any digital asset, uniquely identified, whose nature does not fall under the first three types described above;

● datasources - metadata referring to services where published material (metadata and files) is stored, preserved, and made 
discoverable and accessible;

● organizations - metadata about academic institutions, research centres, funders, or any other institutions taking part in the research 
process;

● projects - metadata about funding awarded to a person or an organisation by a funding body;

● communities - contains metadata about the research communities/infrastructures registered in OpenAIRE;

● relations - contains the relations between couples of source and target IDs. The semantics of the relations follow the DataCite 
semantic definition, extended by specific semantics.



Query example



Query example



Query example



Query example



Current research lines

Accepted for publication in Quantitative 
Science Studies (QSS)
Preprint:
https://zenodo.org/records/17484911



Latest research lines

Submitted to Scientometrics
Special Issue on Oper Research 
Information 



Latest research lines

• Identification of author collaborations clusters and author roles

• Automated verbalization using data from the OpenAIRE Graph
• Descriptive blobs of arrays of research products
• Narrative CVs

• Web of Science DCI VS. OpenAIRE: comparison on datasets with 
Honami Numajiri and Takayuki Hayashi



Andrea Mannocci

andrea.mannocci@isti.cnr.it

Thank you!
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