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Foreword  

by Inês Azevedo & Filipe Ramalheira 

 

Bathed by the ocean, with large amounts of sustainable energy powering their grids, aiming to 
achieve ambitious sustainability goals while serving as hubs for innovation, with a large growth in 
data centers and serving as AI hubs, while facing natural and climate risks, such as wildfires. This 
description can as well describe California or Portugal.  

It is in the context of these similarities, while also being cognizant of key contextual and scale 
differences, that we aimed to bring together leaders from academia, industry, and government to 
examine the growing intersection between artificial intelligence and energy systems in these two 
regions. This effort aimed to be a first step to a common understanding of the developments in data 
centers and AI in the two regions, as well as to identify research needs regarding energy, land, 
financial, and water requirements to meet data center loads. We also aimed to identify interesting 
uses of AI in energy and educational settings and map the existing and proposed policies currently 
related to data centers and AI in the two regions.  

We believe these goals have been met with this meeting, while at the same time launching the 
opportunity to expand the collaboration and understanding between Stanford and Portugal on the 
issue of data center and AI sustainable future. The breadth and depth brought by the participants 
in this meeting were incredible, and we look forward to the continued efforts to ensure a 
sustainable energy future.  

 

Inês Azevedo    Filipe Ramalheira 
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Meeting Summary 

 

The emergence of AI and other computing demands has led to a sharp increase in electricity 
demand from data centers. In 2024 alone, data center electricity consumption in the U.S. is 
estimated to have contributed to around 4.4% of total electricity consumption. In Europe, data 
centers currently account for 3% of total electricity demand. Within this context, California (owing 
to its significant presence of AI firms) and Portugal (with the recent investments in sustainable data 
centers) offer valuable opportunities to learn how to deploy and plan AI more effectively, promote 
economy-wide value creation, and ensure that no major externalities occur while accounting for 
the economic and energy security aspects of these coupled systems. 

On March 20th, 2026, the Stanford Doerr School of Sustainability and the Portuguese Consulate 
in San Francisco hosted the event Powering the Digital Transition in Portugal and California, 
convening leaders from academia, industry, and government to examine the growing intersection 
between artificial intelligence and energy systems in these two regions. The effort was led by 
Professor Inês Azevedo from Stanford University and Mr. Filipe Ramalheira, Consul General of 
Portugal in San Francisco, with the funding support of the Luso-American Development 
Foundation (Fundação Luso-Americana para o Desenvolvimento - FLAD), and logistics support 
from Stanford Precourt Institute for Energy.  

The goal of this effort was to: (i) understand the key and rapid developments in data centers 
and AI, (ii) to identify key questions and research needs regarding energy, land, financial, and water 
requirements to meet data center loads; (iii) to feature examples of AI use in energy and 
educational settings; (iv) to understand the emerging data center and AI policies in Portugal and in 
California. 
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Key Findings  

Key Finding 1. While there is a clear growth in the energy demand from data centers, 
overall uncertainty remains a defining feature of the digital transition, particularly with 
respect to the pace of technological change and the scale of future demand. Forward-looking 
planning horizons, coupled with flexibility and reversibility of the strategies being pursued, are 
needed to ensure that infrastructure and policy decisions remain robust under evolving conditions. 

Key Finding 2: There are several similarities across the two regions that warrant continued 
knowledge exchanges. Portugal and California share some interesting similarities in the context 
of the AI and data center growth. They both exhibit comparable dynamics in data center growth, 
albeit at different scales, with current capacity of roughly 50 MW in Portugal1 versus 1.5 GW in 
California2, projected to reach ~500 MW2 and 2.3 GW3 by 2030, respectively. Both regions face the 
challenge of how to power large-scale data center deployment reliably and sustainably. Grid 
infrastructure, including transmission capacity and backup systems, was identified as a critical 
bottleneck requiring attention. Interconnected and similar challenges were identified, namely: 
power access, permitting, public perceptions, political alignment, and the need for parallel 
progress across these dimensions to be addressed simultaneously. AI has strong strategic and 
geo-political consequences, and governance, ethics, and responsibility are not only regulatory 
priorities but as opportunities to shape innovation pathways and strengthen international 
collaboration. 

Key Finding 3: Design decisions for coupled data center-energy supply systems should be 
anchored in a sustainability framework. A central priority for Portugal is the integration of 
sustainability in the digital policy plans across environmental, social, and security dimensions. A 
similar priority arises for California considering California Assembly Bill (CABs) 32 and 1279, the 
Senate Bill (SB) 47, and of several proposed policies, such as CAB 222 and SB 1168. In both 
regions, renewable energy, particularly solar and potentially offshore wind, may play an important 
role in supporting data center growth, though technical and economic challenges remain. Portugal 
benefits from the availability of large hydro, whereas California needs to rely on solar & storage to 
meet much of the data center electricity demand. 

The energy-data center coupled systems may take the form of grid-powered data centers, or 
systems with co-location of data centers with electricity generation and storage. The economic 
and sustainability implications of these different strategies are non-trivial. Emerging solutions 
include finding productive uses for waste heat (for district heating, industry process heat, or carbon 
capture) and improvements in operational efficiency (including GPU-level optimization), and use 
exceed electricity generation to support the electric grid. Such broader strategy visions reframe 

 
1 As reported by the Start Campus and complemented by the information from market reports.  
2 As described in the medium estimate for California in the Electric Power Research Institute’s (EPRI) “Powering Intelligence 2026” report.  
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data centers as part of a broader industrial ecosystem, where outputs can be leveraged to create 
additional value. Addressing the environmental footprint of AI infrastructure, from energy and water 
use to broader system impacts, as well as advancing transparency, measurement, and governance 
is key to ensure that the proposed solutions are sustainable. This required understanding how to 
measure and manage the emissions during the data center operations, as well as ensuring a better 
understanding of how data center load impacts the resilience and reliability of the grid. The 
Portuguese Start Campus provides one key example of sustainable system design, targeting 
multiple sustainability milestones, including the use of 100% renewable energy, leveraging 
repurposed seawater infrastructure, diversion of construction waste from landfill, among others3.  

Key Finding 4: There are several challenges in both regions that need to be addressed, 
including: (i) supply chain bottlenecks, including the availability of critical equipment such as 
transformers, backup generation, chips, transmission lines; (ii) cost allocation and affordability 
for data center load, and the potential burden for residential and commercial rate payers; (iii) 
lengthy and highly complex permitting processes; (iv) and the potential effects of large-scale 
infrastructure siting to local communities (an issue raised in the context of , rural areas in 
California).  

Key Finding 5: There are clear opportunities for AI in the energy and emissions monitoring 
domains, such as integrating AI into core operations within the energy sector (as is the example 
with EDP), moving beyond a support function to become a central component of system 
management and innovation. At the same time, barriers to adoption remain, including workforce 
skills, organizational capacity, and uncertainty around evolving technologies. Institutions, 
particularly universities, are well positioned to shaping the future of AI by driving innovation, 
develop new use cases, and train the workforce needed to support the transition, while also serving 
as platforms to evaluate and mitigate potential societal impacts. However, there was a clear 
consensus that realizing the full benefits of AI will require coordinated action across technology 
development, policy design, and institutional capacity.   

 
3 As described in the Sustainability section of the Start Campus webpage.   
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Powering the Digital Transition in Portugal and California 

Agenda 
9:00 – 9:10: Welcome 
Inês Azevedo, Professor, Stanford University 
9:10 – 9:20: Opening Remarks 
Arun Majumdar, Dean, Stanford Doerr School of Sustainability 
Filipe Ramalheira, Consul General of Portugal in San Francisco 
9:30 – 9:45: Participant Introductions 
9:45 – 10:00: Current Landscape 
Inês Azevedo, Professor, Stanford University 
10:00 – 11:00: Portugal as Testbed for Sustainable Innovation 
Omer Wilson, Chief Marketing Officer, Start Campus, Portugal 
Manuel San Martin, Gov. Affairs Data Center Strategy Director - EMEA, Microsoft 
Luís Seca, Executive Director INESC-TEC, Portugal 
Moderator: Inês Azevedo, Professor, Stanford University 
11:00 – 12:00: Engineering Solutions for Sustainable and Efficient Data Centers 
Alberto Petermann, Head of Design & Delivery, Start Campus, Portugal 
Scott Moura, Professor, University of California, Berkeley 
Carlos Diaz-Marin, Assistant Professor, Stanford University 
Moderator: Liang Min, Managing Director, Bits & Watts, Stanford University 
12:00 – 12:15: Session break & lunch pick up 
12:15 – 13:15: Lunch discussion: Energy and Digital Governance: Stability, Security & Growth 
Bernardo Correia, Secretary of State for Digitalization, Government of Portugal 
Gerard de Graaf, Senior Envoy for Digital to the U.S. and head of the EU office in San Francisco 
Moderator: Bruce Cain, Professor, Stanford University 
13:15 – 13:30 Session break 
13:30 – 14:30: Accelerating the Digital Transition with AI 
António Bento, Professor, University of Southern California 
Nelson Pinho, Global Director of Digital and Artificial Intelligence, EDP 
Camille Crittenden, Executive Director, CITRIS & the Banatao Institute, UC Berkeley 
Moderator: Inês Azevedo, Professor, Stanford University 
14:30 – 15:00: Key Takeaways and Road Ahead 
Inês Azevedo, Professor, Stanford University 
Bernardo Correia, Secretary of State for Digitalization, Government of Portugal 
15:00: Program concludes  



Page 7 of 7 

Event Participants 

Afonso Caldeira, Government of Portugal 
Alberto Petermann, Start Campus 
Alexandre Batista, Consulate General of Portugal in San Francisco 
António Bento, University of Southern California 
Arpita Kalra, Stanford University 
Arun Majumdar, Stanford University 
Asia Zhang, Stanford University 
Béline Falzon, Stanford University 
Bernardo Correia, Government of Portugal 
Bruce Cain, Stanford University 
Camille Crittenden, CITRIS and the Banatao Institute, UC Berkeley 
Carlos Diaz-Marin, Stanford University 
Daniel Reis Ferreira, Consulate General of Portugal in San Francisco 
Edgar Virguez, Stanford University 
Emily Doyle, Netherlands Consulate in San Francisco 
Filipe Ramalheira, Consulate General of Portugal in San Francisco 
Gerard de Graaf European Union Office, San Francisco 
Inês Azevedo, Stanford University 
Isabel Hahn, European Union Office, San Francisco 
Isabella Tomás, Consulate of Austria in San Francisco 
Kaylee Nguyen , Stanford University 
Leopold Peiseler, Stanford University 
Liang Min, Stanford University 
Luís Seca, INESC-TEC 
Manuel Caldeira, Consulate General of Portugal in San Francisco 
Manuel San Martin, Microsoft 
Miguel Páscoa, AICEP - Portuguese Trade and Investment Agency 
Nelson Pinho, EDP 
Nuno Pereira, Holy Grail  
Omer Wilson, Start Campus 
Pedro Ferreira, Carnegie Mellon University 
Pedro Macedo Leão, AICEP - Portuguese Trade and Investment Agency 
Rebecca Grekin, Stanford University 
Sally Benson, Stanford University 
Sam Murthy, UC Berkeley  
Sam Uden, Net Zero California 
Scott Moura, UC Berkeley 
Sonia Appel, Alismere 
Warren Barrie, Start Campus 
Wilson McNeil, Stanford University 


