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Duplicate records, missing
persistent identifiers, and
manual entry errors create
structural vulnerabilities.
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Distorted Indicators

Inconsistencies warp evaluations of national

science, technology, and innovation capabilities.
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Exploitation

Informational gaps are leveraged—inadvertently
or intentionally—for disinformation practices.

Policy Failure
Bad data fundamentally compromises the
construction of evidence-based public policies.




BrCris

il | »

/ Eha
$

Funders

S

r ' Datasets Q E
> Patents |

-

Organizations

d-
-

ot J

rlT =2

M @ Articles,

1D Thesis, Softwares
hﬁI:Eu = / Dissertations

Physical Results
Infrastructures



The BrCris Architecture: Systematizing national scientific production

Brazilian Scientific Research Information Ecosystem (BrCris)

Processing Facility

R

1. Deduplication l l 2. Disambiguation l { 1 3. Validation E . 4. Interoperability
(Machine learning & heuristics) (PIDs & Controlled Dictionaries) d (CERIF & API cross-checks) (Export & Analysis integration)

I A technological and methodological engine designed to unify publications, researchers, institutions, and projects into a certified national infrastructure. I




Introducing BrCris

Brazilian Scientific Research Information Ecosystem — developed to

unify and systematize national scientific production.

Scope Integrations
Researchers, institutions, Lattes Platform, OpenAlex,
publications, projects, and QOasisbr, and more

research outputs

Purpose

Bibliometric & scientometric analyses at broad and detailed scope




Key Data Quality

-
Duplicate Records Missing Identifiers
Same entity represented multiple times Lack of persistent DOI, ORCID references
Manual Entry Errors Informational Vulnerabilities

Spelling variations, inconsistent abbreviations Exploitable gaps in disinformation practices



Stage 1: Algorithmic Deduplication

Spelling
Variant 5

.
Machine Learning Clustering:
Groups likely matches.

s B

Heuristic Rules: Detects
underlying similarities despite
spelling variations.

Specialized Tooling:
OpenRefine employed for metadata
cleaning and normalization.

[

Ensuring every publication, author, or institution is ]
. : C—
represented uniquely and accurately in the system. —



Stage 2: The Disambiguation Engine
AL T

Cross-referencing

L Fragmented i Lattes & OpenAlex By correlating name variants
Record A: and institutional links across
J. Silva - platforms, the system
Publication identifies non-obvious

£ -! duplicates.

Unified Author

e A Profile
Fragmented anchored by
Record B: Persistent
J. Silva - Identifiers

i Project Grant T (ORCID / ROR).




Pre-Entry Standardization: The Controlled Dictionary Filter
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Stage 3: Automated Validation & Metadata Certification

OasisBr API
(Cross-validates national
__repository data)

CERIF Standard

(Ensures international
formatting compliance)
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OpenAIRE Research Graph
_(Verifies global footprint)



Stage 4: The Interoperability Hub
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STAGE 5

Integration with Bibliometric
Tools

VOSviewer Gephi Dashboards

Network mapping of research outputs  Graph-based anomaly detection Real-time data quality monitoring



FAIR Principles in BrCris

Findahle

Accessible

/”4-5

Interoperable

CERIF standards and
cross-platform links

\;0.Ei
persistent |dent|f|ers open APIs
and metadata and export
Reusable

controlled
vocabularles =

controlled vocabularies

and certified records

Achieving FAIR Data

BrCris aligns with FAIR principles through systematic
adoption of:

Persistent identifiers (DOI, ORCID, ROR)
International metadata standards

Open infrastructure integrations



Results: What BrCris
Achieves

Reduced Ambiguity

Cleaner author and institutional records enable coherent

aggregation

Enhanced Interoperability

Alignment with international standards improves global

visibility

Better Policy Indicators

More reliable longitudinal and comparative analyses



Structural Limitations Identified

A Valuable Outcome

Data Completeness Update Delays
Identifying limitations is itself a result
Variations across Dynamic system it informs continuous improvement and supports
sources and requires continuous .
evidence-based governance.
institutions effort
Uneven Adoption

Persistent identifiers not uniformly used



Shared Responsibility

Data quality governance cannot rest on technology alone.

Academic Community Research Institutions

Update & curate records Validate & certify outputs

S&T Managers

Govern & set policy



llluminating the Gaps: Structural limitations as governance signals

The Reality of Multi-Source Systems

Variations in data completeness, delayed
updates, and uneven PID adoption
persist across institutions.

Exposing Vulnerabilities

The system'’s ability to aggregate data
effectively highlights these very
informational gaps.

Actionable Intelligence

Identifying systemic limitations isn't a
failure—it informs continuous
improvement strategies and targets
institutional interventions.

Identifying systemic limitations isn't a failure—it informs continuous improvement strategies and targets institutional interventions.




The Synthesis: CRIS as a Socio-Technical Infrastructure

Technological Robustness Methodological Standards Institutional Engagement

Al-assisted deduplication, Enforcement of CERIF, persistent The ongoing
API cross-validation, and identifiers (ORCID/ROR), and commitment of
open-source controlled vocabularies. academics, managers,

architectures.

and research institutions
to curate, update, and
govern records.

BrCris illustrates that data quality is deeply intertwined with human governance.
Without active community engagement, technological infrastructure eventually decays.

—




The Road Ahead: Future
Directions

Al-assisted

processes
Automation and
smart
disambiguation

Participatory Open-source
governance archltectures
i Scalable, sustainable
Community-led
platforms

FAIR principles

Strengthening collaboration between national and international research information infrastructures is essential to

support FAIR principles and trustworthy metrics.



BrCris & Global
Positioning

BrCris contributes not only to internal management and policy

formulation, but also to positioning Brazilian research within

transnational analytical contexts.

CRIS systems act as mediators between local data production and

global research assessment systems.



Key Takeaways

01 02
Data Quality is Interoperability
Strategic Matters
Deduplication, disambiguation, and certification are CERIF, ORCID, ROR, and open APIs connect national to
foundational global
03 04
Governance is Shared Al & Open Source Are
Next
Technology + institutions + community = trustworthy Future CRIS must embrace Al-driven, participatory models

ecosystem



BrCris: Architecting a Reliable
Research Information Ecosystem

Building a trustworthy, transparent infrastructure for Brazilian science.
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Smart Record

(‘EZ) Researcher &

Controlled I International iti)
Dictionaries & | Standards [=

o T Rec Institution
. P Deduplication . st Eroe
Informational Vulnerabilities ’ ‘ 4 Disambiguation Validation | (CERIF) :
CERIF
@ The Risk of Data Fragmentation @’ f % >
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& Vulnerability to Misinformation
X Dala dlstomons and entry errors can be exploited in
@ g the credibility of
- institutions and ¢ distorting performance indicators.
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—— Integratlon & Visualization - :

APl

j:\utomated Cross-Validation

Integration between the Lattes Platform The system uses APIs to cross-reference
I and Openklmamﬁcamly mere?lsesks mmo tea;ndth mr:lmxtgml sou;leecsmllk:
accuracy in identifying institutional links. AR . asisBr IRE Research Grap!
Advanced Blbllometnc Tools o automatically comect errors.
BrCris exports data to specialized tools like
VOSviewer, Visko, and Gephi to identify inconsistent

¢ \\\\ panéms m'mugh network visualization.
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Cross-Platform Synergy
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K and evaluation frameworks.

Enhanced Global Visibility Evidence-Based Governance A Shared Responsibility
High-quality, longitudinal data allows iov Effectiveness depends on the ongoing
posnions "‘ h more ively more coh: aggregation of of the academi i
within transnational analytical contexts outputs, supporting fair and reliable
policy formulation.

in curating and validating records to .
maintain the ecosystem's integrity.
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