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Introduction

In October 2024, Laura Sanchez, the CIO of a leading European automotive company, found
herself at a critical juncture. The automotive industry was evolving at an unprecedented pace.
Technologies such as artificial intelligence (Al) and advanced simulations, combined with the global
drive for sustainability, were rapidly transforming the way in which vehicles were designed, tested,
and brought to the market. Electrification, autonomous driving, advanced safety features, and new
lightweight materials—to name but a few—were reshaping the competitive landscape. For a well-
established company like Sanchez’s, the pressure to stay ahead was mounting.

Despite her company’s strong foundation, Sanchez knew that it was at risk of falling behind. The
firm had long been a pioneer in innovation, but the sheer speed and complexity of modern
automotive R&D now required capabilities far beyond what her in-house teams could provide.
They conducted cutting-edge research, but not in all the necessary areas, and they probably
needed more and faster tools to handle the enormous volumes of data now central to the design
and testing processes.

One morning, while reviewing the latest advancements in high-performance computing (HPC),
Sanchez came across the Barcelona Supercomputing Center (BSC). Known for its state-of-the-
art supercomputer, MareNostrum 5, BSC was not just another research facility, nor was it just
about computing; it was about solving complex industrial problems, with innovation at its core.

A few examples on the center’s website caught Sanchez’s eye. These were not just technological
feats; they were strategic transformations that had given the companies concerned a
competitive edge. However, the path to collaboration was not immediately clear. Could her
company truly partner with such a prestigious research center? What kinds of challenges could
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such a collaboration address? Her company’s R&D department was already working on some
pressing projects. Could these be merged with BSC’s capabilities? And what about the long list
of demands from her business units? They all had their own priorities, from improving battery
life to reducing vehicle weight to accelerating time to market for new models. How could she
combine all these resources into a clear, streamlined, and cohesive strategy?

Sanchez knew she needed answers—and quickly. In an upcoming meeting with the board of
directors, she would be expected to present not just a plan but a visionary strategy. This was not
simply about asking for more resources; it was about charting a new course for the company’s
future. The stakes were high. She had to fully grasp the potential of a collaboration with BSC—
how to initiate it, what specific opportunities it could unlock, and whether it aligned with the
company’s goals. If the prospects looked promising, she had to convince the board that this
partnership could transform the company’s R&D, accelerate innovation, and position the
company as a leader in the new era of mobility.

Overview of BSC

History'

BSC, called Centro Nacional de Supercomputacion (CNS) in Spanish, was officially established in
2004 as Spain’s national supercomputing facility through a collaboration between the Spanish
government, the Catalan government, and the Universitat Politecnica de Catalunya (UPC). The
center started operations in 2005 with the mission of driving innovation in information
technology in various scientific fields and fostering research collaboration with both public
institutions and private companies.

Mateo Valero, BSC’s director and a visionary computer scientist, played a pivotal role in its
creation. Valero, laureate of the prestigious Eckert—Mauchly Award in 2007,% drew inspiration
from his earlier work in the 1990s. His journey began in 1985, when, as dean of the Architectural
Computer Design (DAC) Department at the UPC, he was tasked with creating a research center
focused on parallel computing.> With a grant of 10 million pesetas* from the Spanish
government, a supercomputer was acquired. According to Valero, “The first one we installed in
my office. It was a small machine, just a bit bigger than a chair.”> An informal research group

1 Unless otherwise stated, the quotes presented herein were derived from interviews with key stakeholders, including
Miquel Moreto, Alfonso Valencia, Albert Soret, Jose Maria Cela, Francisco Doblas, Alexandre Puerto, Sergi Girona, Enric
Banda, Mariona Sanz, Andrea Kells, Luis Fernando Alvarez-Gascén, Santiago Fernandez, Jose Maria Martorell, and Mateo
Valero. Held between July and September 2024, these interviews provided valuable firsthand perspectives and insights
integral to the presentation of this case.

2 The Eckert-Mauchly Award is the highest international award for computer architecture. Valero was awarded “For
extraordinary leadership in building a world class computer architecture research center, for seminal contributions in the
areas of vector computing and multithreading, and for pioneering basic new approaches to instruction-level parallelism.”
He was the first of only two Europeans, as of 2024, to receive this award. Association for Computing Machinery, “Mateo
Valero,” Acm.org, 2025, https://awards.acm.org/award-recipients/valero_4251351.

3 Spain joined the European Community in 1986, which provided new funding opportunities.
4 Around €60,000 in 2024.

5 Valentina Raffio, ““Tras nuestro superordenador, joya de la corona de la ciencia espafiola, no hay una persona, sino mas
de mil,”” El Periddico, September 18, 2024, https://www.elperiodico.com/es/sociedad/20240918/entrevista-barceloni-
any-mateo-valero-director-barcelona-supercomputing-center-108214923.
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was formed at the UPC, which eventually evolved into the European Center for Parallelism of
Barcelona (CEPBA) in 1991.° There, groundbreaking research highly relevant to the industry was
conducted.’

In the same year, the Catalan government established the Centre de Supercomputacié de
Catalunya (CESCA) as a computing services center.® However, as a service-oriented rather than
research-oriented organization, CESCA had inherent limitations. As Valero frequently noted, “The
researcher goes where the faster computer is.” Recognizing these limitations, Joaquim Pujol,
secretary general of the presidency of the government of Catalonia, as well as an engineer and
professor at IESE Business School, approached Valero for help, presenting him with two options:
“Admit publicly that we made a mistake or collaborate.” Valero chose the path of collaboration,
which led to the creation of the Computing and Communications Center of Catalonia (C4). From
1995 to 2000, Valero served as the director of C4, while his close collaborator, Jesus Labarta,®
assumed the leadership of CEPBA, and Miquel Huguet was appointed head of CESCA.

In 2000, IBM partnered with CEPBA to create the CEPBA—IBM Research Institute (CIRI), which
focused on deep computing and computational architecture. This four-year R&D alliance with the
UPC supported local research and advanced computational research in the region. BSC's founding
agreements were signed in Madrid, just a day before the Madrid train bombings on March 11,
2004 (also known as 11M), during a politically and socially turbulent time in Spain (see Exhibit 1).
Its establishment was driven by a political commitment to position Spain as an HPC leader. It was
structured as a consortium of the Spanish (60%) and Catalan (30%) governments and the UPC
(10%). “BSC shows what institutions can achieve through collaboration,” said Valero.

The creation of BSC was not just aimed at building a supercomputer. According to José Maria
Cela, director of BSC's Computer Applications in Science and Engineering (CASE) Department,
the center served two main purposes. First, as a service center, it acted as a “computing hub,”
with access to the supercomputer provided at no cost by the Access Committee based on
scientific merit.1° Second, as a research center, it developed its own cutting-edge technologies
and collaborated with industry, driving innovation across various scientific fields through its four
key departments (see Exhibit 2). As Cela noted, “The machine itself is worth nothing; it has to be
replaced every five years. The real success lies in the human team.”

6 CEPBA was established by combining expertise from various UPC departments. The DAC Department contributed its
knowledge of computing systems, while five other departments—Singal Theory and Communications (TSC), Strength of
Materials and Structural Engineering (RMEE), Computer Systems and Languages (LSI), Nuclear Physics and Engineering
(FEN), and Applied Physics (FA)—joined to cope with the high computational demand.

7 For instance, during his doctoral studies with the CEPBA group at the UPC, José Maria Cela developed the first progressive
lenses for Indo Optical, a breakthrough that reduced their cost from 5,000 pesetas (€30) to just 50 pesetas (€0,30). This
innovation earned CEPBA the 1994 Barcelona City Award in the Technology category, awarded for advancing collaborative
projects with companies.

8|n 2014, CESCA evolved into CESUC.

9 A leading researcher at BSC and professor at the UPC, he was the first European to receive the Ken Kennedy Award in
2017 for his contributions to parallel computing and HPC.

10 The Access Committee reviewed requests for access to MareNostrum and other Red Espafiola de Supercomputacion
(RES) nodes for competitive R&D projects. It comprised seven domain panels of esteemed scientists and a core team
responsible for resource allocation. Access to MareNostrum computing capacity consisted of 50% projects from the hosting
consortium countries (Spain, Turkey, and Portugal) and 50% other European projects.
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