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BSC: as a computational (AI, HPC) research organization

Computer
Sciences

Earth 
Sciences

Engineering 
(CASE)

Life
Sciences

To influence the way machines are built, programmed 
and used: programming models, performance tools, Big 

Data, Artificial Intelligence , computer architecture, 
energy efficiency

To develop and implement global and regional state-
of-the-art models for short-term air quality forecast 

and long-term climate applications

To understand living organisms by means of 
theoretical and computational methods 

(molecular modeling, genomics, proteomics)

To develop scientific and engineering software to 
efficiently exploit super-computing capabilities 
(biomedical, geophysics, atmospheric, energy, 

social and economic simulations)

Since 2023, a new Program 
on Computational Social 
Sciences and Humanities 
(CSSH), led by Mercè Crosas



How CSSH Adds Value to the BSC

BSC is a pioneering center integrating social sciences and humanities into its 
research groups.
CSSH facilitates the use of data and computing in the social sciences and 
humanities and advances new computational research in these domains.
The CSSH strives to expand the boundaries of knowledge and make meaningful 
contributions to society. It does so:

• By deepening our understanding of human behavior, societal trends, and 
cultural dynamics through large-scale datasets from social media, 
administrative records, and historical texts, among others.

• By advancing policymaking through enhanced data stewardship, leading to 
impactful solutions for real-world challenges.



Vision

Enable the study of 
complex social and 

human problems, with 
the use of new 

technologies and data, 
to better understand the 

past and improve the 
future

Mission

Conduct pioneering social 
science and humanities 
computational research, 

supported by cutting-edge 
methods, reusable data 

and AI tools
Enhance public policies 
using rich data sources 

and advanced 
methodologies

Values

We contribute to society by 
conducting transparent, 

reproducible and impactful 
research (open science, 
open-source, FAIR data)

CSSH – Vision, mission and values



CSSH – A transdisciplinary team with a wide range of 
expertise

41 people
2 ICREAs; 4 Marie Slowdoska-Curie; 1 Ramon y Cajal; 1 Horizon Cl2; 

1 Horizon WIDERA, ERC; 1 La Caixa Foundation; 2  Arcadia Foundation; 1 FECYT



CSSH – Research lines

Computational
Social Sciences

Computational
Humanities

Data 
Infrastructures, 
Methods and

Models

• Welfare and Equity
• Social Media & Politics
• Communication &  Social 

Behavior
• Science & Technology 

Studies
• Complexity Science for 

social sciences
• Digital Social Ecology

• Archeology
• Archival History
• Linguistics
• Cultural Heritage & 

Museums

• FAIR data stewardship, 
metadata standards, 
semantics, sensitive 
data

• AI models,  statistics & 
computational 
methods,  workflows, 
tools



Use cases



Unlocking Catalan Historical 
Archives

• Challenge: how to study the past if records are in large 
archives that require transcription and interpretation

• Approach: AI-based transcription and analysis of texts 
• Data Collection: 

• Catalonia holds one of the largest document archives in 
the world from XIII-XV

• L´Arxiu General de Protocols de Barcelona alone contains 
111.115 volumes (17km) à 750.000 images from 3.336 
volumes digitalized



Measuring Legislative Change 
through the Acceptance of 
Legislative Amendments

• Challenge: there is no track record of whether 
amendments to bills are ultimately adopted.

• Approach: develop an AI-based model and workflow 
for textreuse tasks applied to legislative text.

• Data Collection: 93.722 amendments on 782 bills 
(1996 - 2019)



Adressing the GDPR with intelligence
• Merging data is key for evidence based policy design, 

policy action and research

• The need to integrate AI has only exacerbated this need

• In Catalunya and Spain there’s been a big push in trying 
to make data available

• But cases where data is systematically shared and used 
for these purposes are still limited

• WHY?



Challenge: The legal framework established by Article 6(1)(e) 
and Article 9(2)(g) of the GDPR allows the sharing of personal 
and sensitive data when it is necessary for a public interest 
mission. However, this sharing is only possible if three 
fundamental requirements are met:

• Necessity: There are no less intrusive alternatives that would 
achieve the same objective.

• Adequacy: The statistical and methodological model applied 
allows for the correct identification of the desired outcome.

• Strict proportionality: The risks to the rights and freedoms 
of individuals must be minimal in relation to the public 
benefit obtained.

Need to address questions case by case



To asses these requirements, experts in the following areas 
are needed:
• Statistical and Methodological Expertise: Assess 

alternative models, ensure data quality, and validate the 
chosen model.

• Privacy and Security Expertise: Apply techniques like 
differential privacy and safeguard against re-
identification, privacy and discrimination risks.

• Legal and Ethical Expertise: Ensure compliance with 
regulations and mitigate ethical risks in personal data use.

But how much of that is available and used? How can we move 
forward?



Solution: create an infrastructure to optimize data requests and 
document GDPR requirements. This includes support in:

• Defining the question
• Identifying the methodology (depending on the available 

data and the question)
• Verifying data quality according to the purpose 

(including understanding and documenting the data 
context)

• Addressing re-identification risks (which affects the 
methodology)



• Objective of the infrastructure: Create a proposal ensuring 
the question, methodology, and data comply with GDPR. In 
other words, to automate and standardize documentation 
processes for analysis to ensure efficient creation of 
successful proposals. 

• Some automation processes are at the frontier of 
knowledge and require HPC, while others also require 
significant investment in research.



Examples

• Mossos d’Esquadra-Social Services: Preventing 
evictions of vulnerable households

• Vocational training – Universities: Determining 
whether students not enrolled in vocational training 
are pursuing university studies

• Employment services: centralized-decentralized 
units

• Social Services: validating changes in status



Thank you!

caterina.calsamiglia@bsc.es


