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Executive Summary 
Artificial intelligence (AI) tools can help create a 
competitive, prosperous, and sustainable future for 
Europe. Studies estimate that AI could help mitigate 
5–10% of global greenhouse gas (GHG) emissions 
by 20301 - equivalent to the total annual emissions 
of the European Union - while generative AI alone 
could add €1.2 trillion to Europe’s economy in ten 
years and boost annual productivity by up to 1.4%2. 
Accelerated AI adoption under the EU’s 2024-2029 
mandate can play a key role in fast-tracking prog-
ress toward its 2050 climate-neutrality goal while 
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increasing competitiveness, resilience and security 
– key priorities in its new Strategic Agenda.

Google operates 7 data centres and 12 cloud 
regions across Europe, and has signed agreements 
to purchase more than 3.7 gigawatts of clean 
energy generation capacity3. We are also pursuing 
a bold goal to reach net-zero emissions across our 
operations and value chain by 2030, supported 
by a goal to run on 24/7 carbon-free energy (CFE) 
every hour of every day on every grid where we 
operate. 

Building on Google’s EU AI Opportunity Agenda (2024) and the joint BCG-Google report on 
Accelerating Climate Action with AI (2023), this white paper lays out potential actions that European 
leaders could pursue to harness AI to meet the EU’s climate and competitiveness goals. These 
actions fall within three key pillars:

Enable
AI for Climate

Deploy
AI for Climate

Guide
AI for Climate

Policymakers can lay the critical 
foundations to enable uptake 
of AI to meet EU climate goals, 
including enabling high-quality 
data, investing in technology 
infrastructure, and cultivating 
talent.

Policymakers can use AI to define 
and deliver on public sector 
climate and societal priorities, 
and encourage the uptake of AI 
solutions by the private sector to 
do the same. 

Policymakers can guide sustain-
able deployment of AI by evolving 
electricity markets and driving 
infrastructure decarbonisation 
and AI transparency.

1 2 3

https://static.googleusercontent.com/media/publicpolicy.google/en//resources/eu_ai_opportunity_agenda_en.pdf
https://sustainability.google/reports/accelerating-climate-action-ai/
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Enabling AI 

To achieve adoption of AI solutions that can accelerate climate action 
across industry and the public sector, EU policymakers must first 
establish a fundamental enabling framework that fosters the general 
uptake of AI solutions focused on:

1.	 Making technology infrastructure accessible and affordable: 
Technology to analyse and interpret the physical world is essen-
tial to creating the digital inputs that power AI solutions, while 
compute and connective infrastructure like data centres and 
network cables are the physical backbone upon which digital 
solutions are built. To foster digitalisation of climate-related data, 
the EU can improve access to funding for data collection devices 
such as smart meters and drones for use in emissions-inten-
sive sectors. To broaden availability of digital infrastructure for 
AI-for-climate solutions, the EU can adopt targeted measures 
like voucher schemes providing financial support to help SMEs 
access high-speed broadband services, and fibre industry stan-
dards to increase the uptake of high-speed connectivity in EU 
Member States. It can also improve electricity grid infrastructure 
and planning to create a favourable environment for data centre 
development. 

2.	 Increasing availability of high-quality datasets in climate-relevant 
sectors: AI solutions rely on data inputs in order to be effec-
tive. Datasets that are incomplete, unavailable, fragmented, or 
lack interoperability can inhibit the development of AI solutions 
requiring these sources of information. The EU can address 
this by adopting measures that encourage the interoperability 
of devices within climate-relevant sectors like transportation, 
electricity, industry, and agriculture, while taking privacy and 
cybersecurity into account. Further, the EU can leverage the 
European Data Governance Board to promote the publication 
of climate-related datasets, such as from the energy labels of 
national housing stock or on parking demand gathered by munic-
ipal authorities, to enable AI providers to build climate action 
solutions using this public data.

3.	 Cultivating awareness and building expertise: Abundant data 
and infrastructure will be inconsequential without human talent 
capable of building, deploying, interpreting, and adapting AI solu-
tions to further the EU’s sustainability goals. The EU can foster 
AI skills development in the public sector by developing special-
ised training programs for public officials (similar to AI4GOV), for 
example training on AI solutions to enable climate-resilient public 
infrastructure planning. For the private sector, upskilling and 
reskilling programs that integrate AI and sustainability, such as a 
European Academy for Skills for the Clean Economy, could offer 
training programmes that blend AI skilling with learning focused 
on key climate-relevant sectors like energy, agriculture, transpor-
tation, and others.
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https://ai4gov-project.eu
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Deploying AI

Policymakers can also focus on encouraging deployment of solutions 
that support the EU’s climate goals. They can support integration of 
AI into the planning and operation of public services for both mitiga-
tion and adaptation, and ease barriers to deployment in the private 
sector, particularly in four sectors that have the greatest potential for 
AI-powered emissions reduction: energy, industry, transportation, and 
agriculture. 

1.	 Defining and delivering on public sector climate priorities: The EU 
and its Member States can harness the power of AI to measure 
environmental changes and track progress towards environ-
mental goals. In addition, the forthcoming EU Climate Adaptation 
Plan is an opportunity to establish an EU strategy for empow-
ering civil protection authorities to harness digital technology for 
flood risk management and other forms of crisis response.

2.	 Encouraging private sector adoption of AI solutions: The EU can 
accelerate private sector deployment of AI solutions to achieve 
decarbonisation while enhancing competitiveness in four key 
sectors: 
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A.	 In the energy sector, entities overseeing 
European electric grid operations can 
adapt guidelines for managing grid 
congestion to include use of AI solutions. 
The Commission can utilise the upcoming 
Strategic Roadmap for Digitalisation and 
AI in the energy sector to encourage 
use of AI to integrate distributed energy 
resources and battery storage, improve 
demand forecasting, and enable demand 
response measures. The Commission 
can develop recommendations to fully 
leverage AI to meet the provisions of 
the Energy Performance of Buildings 
Directive.

B.	 To accelerate industrial decarbonisation, 
the European Commission and Member 
States can consider prioritising, in the 
context of the Clean Industrial Deal, R&D 
initiatives focused on AI applications 
for industrial process decarbonisation, 
and establish regulatory sandboxes to 
encourage experimentation and inno-
vation in AI technologies for industrial 
applications. 

C.	 In the transport sector, the European 
Commission could establish a new 
Roadmap on AI for Transport that could 
outline strategies and timelines to 
integrate AI into the sector, including 
initiatives to promote R&D, incentivise 
investment in AI-driven technologies, and 
support workforce upskilling. In the avia-
tion sector, the European Commission, 
in partnership with the International 
Civil Aviation Organisation (ICAO), could 
develop common guidelines for compre-
hensive contrail monitoring at a global 
level.

D.	 The agriculture sector can benefit from 
dedicated funding streams supporting 
R&D that can develop and deploy 
AI-enabled solutions for crop monitoring, 
pest control, harvesting robotics, food 
distribution, inventory management and 
shelf-life monitoring, weather forecasting, 
and waste reduction, amongst other 
opportunities.
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Guiding AI

Policymakers can help guide the sustainable and responsible deploy-
ment of AI-powered solutions and infrastructure to boost AI’s 
beneficial impacts while mitigating any potential risks, by focusing on 
two key areas:

1.	 Enabling data centre decarbonisation and AI transparency: 
To encourage and support decarbonisation, the upcoming EU 
sustainability rating scheme for data centres could incentivise 
best-practices in sustainability, including adoption of hourly, 
local carbon-free energy matching. The EU could also develop 
frameworks for electricity demand response that accommo-
date the operational constraints of data centres, and simplify 
permitting processes to encourage data centres to recover and 
utilise waste heat where technically or economically feasible. The 
development of methodologies and standards is also important 
in order to accurately measure the energy impact of AI models.

2.	 Evolving electricity market mechanisms to enable growth of 
carbon-free energy: The Clean Industrial Deal and Electrification 
Action Plan can provide the momentum to further decarbo-
nise Europe’s energy systems, supporting the deployment of 
carbon-free electricity across Member States. Electricity market 
mechanisms under the Electricity Market Design can be updated 
to incentivise the development of more firm and flexible carbon-
free resources, such as advanced geothermal, long-duration 
energy storage, and next-generation nuclear. It is also crucial 
to stimulate investments in the next generation of clean energy 
technologies by streamlining permitting processes and incentiv-
ising procurement. Lastly, the electricity market design should 
enable market instruments such as 24/7 carbon-free Power 
Purchase Agreements and granular Guarantees of Origin, which 
enable the matching of produced carbon-free electricity to 
demand on an hourly basis.

At Google, we look forward to partnering with the EU to take full 
advantage of the opportunity AI offers, delivering the twin green and 
digital transitions that the EU has committed to.
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02 – Introduction

The EU is taking extensive action to decarbonise. It 
has committed to climate neutrality by 2050, with 
an interim target of reducing net greenhouse gas 
(GHG) emissions by at least 55% compared to 1990 
levels by 2030, and 90% by 2040. While GHG emis-
sions have been steadily declining since the 1990s, 
the EU intends to pick up the pace to meet its 2030 
target and increase its focus on sectors where the 
required emission reductions are significant (e.g. 
buildings and transport)4.

The EU also recognises decarbonisation as an 
opportunity for growth, as articulated in both 
Ursula von der Leyen’s political guidelines for 2024-
2029 and Mario Draghi’s 2024 report on the future 
of European competitiveness. The Clean Industrial 
Deal presents a further opportunity to build on the 
EU Green Deal and decarbonise industry, while 
driving prosperity and competitiveness.

AI-powered solutions can help the EU deliver 
climate mitigation and adaptation that is commen-
surate with the scale and speed required to meet 
its climate goals. Indeed, studies estimate that AI 
can help mitigate 5–10% of GHG emissions by 2030 
- the equivalent of the total annual emissions of the 
European Union. 

The European Commission has identified competitiveness and prosperity 
as key strategic priorities for the next five years. AI can be a powerful tool 
for meeting these objectives and advancing EU climate objectives.

https://commission.europa.eu/document/download/e6cd4328-673c-4e7a-8683-f63ffb2cf648_en?filename=Political%20Guidelines%202024-2029_EN.pdf
https://commission.europa.eu/document/download/e6cd4328-673c-4e7a-8683-f63ffb2cf648_en?filename=Political%20Guidelines%202024-2029_EN.pdf
https://commission.europa.eu/document/download/ec1409c1-d4b4-4882-8bdd-3519f86bbb92_en?filename=The%20future%20of%20European%20competitiveness_%20In-depth%20analysis%20and%20recommendations_0.pdf
https://commission.europa.eu/document/download/ec1409c1-d4b4-4882-8bdd-3519f86bbb92_en?filename=The%20future%20of%20European%20competitiveness_%20In-depth%20analysis%20and%20recommendations_0.pdf
https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en
https://commission.europa.eu/topics/eu-competitiveness/clean-industrial-deal_en
https://www.bcg.com/publications/2021/ai-to-reduce-carbon-emissions
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Al excels at computational tasks crucial for unlock-
ing climate action: 

•	 Information: AI tools can analyse vast data-
sets, providing valuable insights that help 
inform decisions. For example, AI can help 
identify investment opportunities in clean 
energy and energy efficiency, as well as the 
accurate tracking of progress towards climate 
goals.

•	 Prediction: AI tools can significantly improve 
climate forecasting models, enabling better 
preparation for extreme weather events and 
derisking investments that will improve climate 
resilience.

•	 Optimisation: AI tools can optimise to find 
incremental gains across complex systems like 
energy grids, logistics networks and industrial 
processes, leading to substantial cost savings 
and reductions in GHG emissions.

Innovative AI solutions are already playing a key 
role in many governmental mitigation, adaptation 
and resilience strategies, from enhancing energy 
efficiency, to accelerating the rollout of renewables, 
decarbonising industries and facilitating responses 
to climate-related disasters. However, only part of 
AI’s potential is yet deployed.

What are the levers the EU can pull to ensure that 
AI solutions are deployed at the speed and scale 
required to meet EU climate goals? To unlock the 
full potential of AI for climate action and pros-
perity, policymakers should create a balanced 
and supportive policy framework that fosters and 
encourages responsible AI innovation while mitigat-
ing its potential risks.

Enable, Deploy, Guide

Building on Google’s EU AI Opportunity Agenda 
(2024) and the joint BCG-Google report on 
Accelerating Climate Action with AI (2023), 
this white paper lays out potential actions that 
European leaders could pursue to harness AI for 
climate. These actions fall within three key pillars:

•	 Enable – policymakers can lay the critical 
foundations to enable uptake of AI to meet EU 
climate goals, including enabling high-quality 
data, investing in technology infrastructure, 
and cultivating talent. 

•	 Deploy – policymakers can use AI to define 
and deliver on public sector climate and 
societal priorities, and encourage the uptake 
of AI solutions by the private sector to do the 
same. 

•	 Guide – policymakers can guide sustain-
able deployment of AI by evolving electricity 
markets and driving data centre decarbonisa-
tion and AI transparency

Methodology

Google developed this paper, with support from 
FTI consulting, by benchmarking the EU’s progress 
to date on its Digital Decade targets and European 
Green Deal initiatives. We then conducted targeted 
interviews and roundtable discussions with industry 
and policy experts to inform each recommenda-
tion. Thank you to everyone who supported this 
process5.
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https://static.googleusercontent.com/media/publicpolicy.google/en//resources/eu_ai_opportunity_agenda_en.pdf
https://sustainability.google/reports/accelerating-climate-action-ai/
https://digital-strategy.ec.europa.eu/en/policies/europes-digital-decade
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en
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Europe is well placed to seize the opportunities of the data economy and 
maximise the potential of AI solutions to deliver on its rapid decarbonisa-
tion goals while delivering much needed productivity and growth.

03 – Enabling AI for Climate in the EU

3.1 Making Technology Infrastructure 
Accessible and Affordable

The EU Council has articulated the ambition that 
the EU should become “a prime location for the 
development of AI”6.

Like any emerging technology, AI needs the right 
physical and organisational systems and founda-
tions in place to fulfil its potential. Europe must 
therefore develop this infrastructure, working 
closely with industry to make it both accessible and 
affordable. A solid technology infrastructure for AI 
requires three components: 

1.	 Data collection devices, including satellites, 
smart devices and drones

2.	 Connectivity infrastructure, including fibre 
cables and 5G networks

3.	 Computing infrastructure, such as data 
centres and the cloud.

This section outlines and analyses the three 
critical inputs that AI needs to develop, 
scale and be at its most effective in pursuit 
of these goals:

1.	 Technology access and affordability

2.	 High-quality data collection 

3.	 Capacity development
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03 – Enabling AI for Climate in the EU

1. Data Collection Devices

The EU has made significant investments into the 
continent’s technological infrastructure to facili-
tate the twin green and digital transitions. Several 
of these investments aim specifically to improve 
the collection of geospatial data through satellites 
and other data collection devices. For example, the 
European Space Agency’s Climate Change Initiative 
(CCI) offers consistent, decades-long satellite 
data records of climate variables to more than 500 
researchers and climate modellers across Europe. 
The CCI is complemented by the Copernicus satel-
lites, which collect global environmental data and 
Earth observations from ground-based, airborne 
and seaborne measurement systems, and make the 
findings freely accessible to users.

EU satellite geospatial data has enabled several 
Al-powered climate solutions. Google uses data 
from the Sentinel 2 satellites for its wildfire detec-
tion and tracking tools. Project Contrails, again from 
Google, uses METEOSAT data to optimise airplane 
flight paths to reduce contrails7. 

The EU is also investing in the rollout of smart 
meters through policy initiatives such as the EU 
Electricity Directive and the ‘Clean Energy for all 
Europeans’ package. 

However, despite admirable progress, uptake of 
digitalisation devices has been inconsistent. For 
example, smart meter deployment has reached 
100% coverage in Spain, Sweden and Finland, while 
others lag behind. Similarly, the sluggish adoption 
of smart devices in farming for example, such as 
soil moisture sensors that automate irrigation, has 
led to a lack of high-resolution agricultural data.

Policy Recommendation

Improve access to funding for data collection 
devices in emissions-intensive sectors and to 
enable adaptation responses

The Clean Industrial Deal presents a pivotal 
moment to accelerate the widespread adoption 
of data collection devices across energy, mobility, 
industry and agriculture. The EU could leverage the 
deal to communicate the potential efficiency gains 
and environmental benefits derived from deploying 
smart devices, alongside providing targeted guid-
ance for their use. 

The EU could also provide clear information 
about funding opportunities. Many entities that 
would benefit from the implementation of data 
collection devices, including Member States and 
companies, are missing out on existing funding 
opportunities because they are unaware of eligibil-
ity criteria. Instruments like the European Regional 
Development Fund and Cohesion Fund often serve 
multiple purposes, which means stakeholders are 
not always aware of the specific interventions they 
can be activated for. By streamlining information 
and providing clear guidance about the avail-
able funding instruments for devices like smart 
meters and agricultural sensors and space-related 
research, the EU can improve access and acceler-
ate deployment.

Google Earth Engine: a Planetary Scale Platform for Earth Science Data and Analysis 

Google Earth Engine (GEE) is an AI-powered initiative that leverages high-quality datasets, such as 
those provided by the Copernicus satellites, for climate action. GEE can analyse complex datasets 
to monitor deforestation, assess renewable energy potential, and track other environmental factors. 
It combines a vast catalogue of satellite imagery and geospatial datasets with planetary-scale anal-
ysis capabilities, managing ready-to-use scientific datasets that are frequently updated. Scientists, 
researchers, and commercial organisations use GEE to advance scientific research and deliver on 
their sustainability commitments.

https://climate.esa.int/en/
https://climate.esa.int/en/
https://www.copernicus.eu/en/about-copernicus
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-2
https://sites.research.google/gr/wildfires/
https://sites.research.google/contrails/
https://ses.jrc.ec.europa.eu/smart-metering-deployment-european-union
https://ses.jrc.ec.europa.eu/smart-metering-deployment-european-union
https://energy.ec.europa.eu/topics/energy-strategy/clean-energy-all-europeans-package_en
https://energy.ec.europa.eu/topics/energy-strategy/clean-energy-all-europeans-package_en
https://www.acer.europa.eu/sites/default/files/documents/Publications/2023_MMR_Energy_Retail_Consumer_Protection.pdf
https://ec.europa.eu/regional_policy/funding/erdf_en
https://ec.europa.eu/regional_policy/funding/erdf_en
https://ec.europa.eu/regional_policy/funding/cohesion-fund_en
https://earthengine.google.com/
https://www.copernicus.eu/en/about-copernicus
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Nuvem Subsea Cable Will Improve Connectivity Around the World

Expected to enter service in 2026, the Nuvem subsea cable will connect Portugal, Bermuda and 
the US, making transatlantic data transfer much faster and more reliable. The cable will provide the 
bandwidth and low latency that is required for data-heavy technologies like AI to function smoothly. 

2. Connectivity Infrastructure

The EU is well on its way to cutting-edge digital 
network infrastructure – a key to ‘exploiting the 
untapped potential of data’8 for climate-relevant 
sectors and beyond. Deployment of both gigabit 
fixed connectivity9 (over 78% of EU households) 
and 5G (over 89% of EU households) is progress-
ing well, according to the European Commission’s 
latest ‘Broadband Coverage in Europe’ report. 

Many individual Member States have also set 
out national plans to improve their connectivity 
infrastructure. 

•	 Germany wants to triple fibre-optic connec-
tions by 2026 

•	 France has adopted plans to expand 5G 
coverage

•	 Spain is planning to improve network 
coverage, access to essential services and 
territorial cohesion

However, disparities remain. Regions with chal-
lenging terrains often experience insufficient and/
or expensive connectivity, with some communities 
lacking even basic services. Significant private and 
public funds are already earmarked to help support 
these underserved regions, and emerging technol-
ogies, such as wireless optical and satellite, are also 
becoming much faster and more affordable. 

Consumers and businesses are also lagging in their 
adoption of the fast connectivity available to them. 
This is a fundamental problem for Europe, delaying 
the necessary digital transformation that will unlock 
climate action and the resulting long-term eco-
nomic growth and global competitiveness impact. 

03 – Enabling AI for Climate in the EU

https://digital-strategy.ec.europa.eu/en/library/digital-decade-2024-broadband-coverage-europe-2023
https://www.bundesregierung.de/breg-de/themen/digitalisierung/gigabitstrategie-2017464
https://www.bundesregierung.de/breg-de/themen/digitalisierung/gigabitstrategie-2017464
https://www.economie.gouv.fr/infrastructures-numeriques-six-axes-strategiques
https://portal.mineco.gob.es/es-es/digitalizacionIA/paginas/plan-conectividad.aspx
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/14168-White-Paper-How-to-master-Europes-digital-infrastructure-needs?/F3470607_en
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Policy Recommendation

Adopt targeted measures like voucher schemes 
and fibre industry standards to increase the uptake 
of high-speed connectivity in EU Member States 

Policymakers can implement an array of comple-
mentary policy measures to help, some of which 
are already in use. These include, for example, 
voucher schemes providing financial support to 
help SMEs access high-speed broadband services, 
or industry standards on terminology for fibre. 

Diversity of infrastructure will also boost the EU’s 
overall connectivity. Technologies like satellite and 
optical wireless can work alongside fibre and 5G to 
improve connectivity across regions, while subma-
rine cables can upgrade international connectivity. 
Incentivising private investments in EU Member 
States can also help to stimulate infrastructure 
roll-out in lagging regions and expedite new 5G 
(and eventually 6G) use cases, based on advanced 
connectivity solutions.

3. Computing Infrastructure

Cloud computing services have become even 
more indispensable to the digitalisation of govern-
ment operations and citizen services. The cloud, 
alongside being critical to the development of 
AI-led climate solutions, is an enabler of economic 
growth, modernisation and climate action in the EU 
and its Member States. Data centres, which host 
cloud services, enable businesses and the public 
sector to significantly improve the energy efficiency 
of their information technology. 

One fundamental challenge is a lack of infrastruc-
tural investment. Looking across the Atlantic, the 
investment gap in information and communica-
tions technology (ICT) and cloud-related services 
between the EU and the US totals some 1.28 trillion 
EUR. 

Despite the critical role of data centres in enabling 
AI and other advanced technology solutions, the 
framework conditions needed to enable the timely 
and responsible development and connection of 
the required data centre capacity are not in place 
in all EU markets. For example, challenges with how 
electricity network operators manage grid connec-
tion queues are delaying data centre connections 
in some Member States, while rules for how capac-
ity on the grid is reserved are often not suited to 
the unique development model of data centres. 
Alongside this, there is significant EU-wide variance 
in the rules governing the development, connection 
and operation of data centres, resulting in a highly 
fragmented regulatory environment. 

In addition to this fractured landscape, insufficient 
access to reliable power grids and clean energy 
sources hampers the ability of data centres to con-
nect in a timely fashion and minimise operational 
emissions. 

Policy Recommendation

Improve and harmonise framework conditions to 
incentivise the development of compute infrastruc-
ture, including policies related to infrastructure 
planning and energy supply

Data centres are the backbone of the digital age. 
Member States should identify opportunities to 
improve the framework conditions to enable invest-
ment in and development of data centres within 
their territory. These improvements should ensure: 

•	 Sufficient investment in electricity grids, plus 
a regulatory framework for system operators 
that incentivises them to maximise the poten-
tial of the existing network.

•	 That capacity reservation and connection 
rules for industrial electricity consumers are 
suited to the growth model of data centres.10 

•	 And that regulated electricity charges are 
cost-reflective and balanced, protecting 
the competitiveness of electro-intensive 
industries.

03 – Enabling AI for Climate in the EU

https://ecipe.org/wp-content/uploads/2024/05/ECI_OccasionalPaper_03-2024_LY05.pdf
https://ecipe.org/wp-content/uploads/2024/05/ECI_OccasionalPaper_03-2024_LY05.pdf
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Policy Recommendation 

Improve integration of data centres into energy 
planning processes

Data centres are increasingly recognised in high-
level energy planning documents, both for climate 
and energy systems (e.g. some National Energy 
and Climate Plans) and energy infrastructure (e.g. 
ENTSO-E Ten Year Development Plan). However, 
better integration of data centres into energy 
planning processes, as well as in national planning 
frameworks, could reduce the timelines and costs 
of developing this vital infrastructure. Better plan-
ning helps ensure that supporting infrastructure, 
like electricity networks, are developed with the 
most up to date outlooks for data centre capacity 
needs. 

The full implementation of data transparency provi-
sions under the Electricity Market Directive and the 
Grid Action Plan, and in particular the publication of 
grid hosting capacity maps by grid operators would 
enable both electricity producers and consumers to 
make informed decisions on installation locations, 
potentially expediting clean technology deployment 
and reducing the burden on system operators (both 
Transmission System Operators and Distribution 
System Operators). Furthermore, this transparency 
could optimise grid usage by facilitating connec-
tions where capacity exists and highlighting areas 
where solutions are needed.

3.2 Increasing Availability of High-
Quality Datasets in Climate-Relevant 
Sectors
As articulated by Ursula von der Leyen in her politi-
cal guidelines for 2024-2029, access to data drives 
competitiveness, accounting for almost 4% of EU 
GDP, and is key to decarbonisation, productivity 
and societal innovations.

Access to high-quality datasets is essential to max-
imise the effectiveness and reliability of AI-based 
interventions. In general, high-quality datasets are 
comprehensive, representative, redundancy-free 
and easily accessible while taking cybersecurity 
and privacy considerations into account. Consistent 
and reliable access to high-quality datasets makes 
training new AI models much more efficient. In its 
European Data Strategy, the European Commission 
refers to data as the “lifeblood of economic devel-
opment”, showcasing how it can drive sustainable 
development and achieve the objectives of the 
European Green Deal.

Since the adoption of the European Data Strategy, 
the EU has introduced several cross-sectoral 
initiatives in pursuit of a secure single market for 
data, capable of boosting growth and creating 
value, while minimising carbon emissions. The 
Digital Product Passport (DPP), for example, aims 
to enhance transparency across product value 
chains about products’ materials and environmen-
tal impacts. 

In addition, the EU has targeted specific sectors 
to leverage data to effectively monitor sustain-
ability progress. The EU’s Farm Sustainability Data 
Network Regulation (FSDN) and the Soil Monitoring 
and Resilience Directive (SMRD) seek to col-
lect comprehensive data on farming practices, 
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Climate TRACE Emissions Data Helps to Reduce our Global Footprint

Climate TRACE11 uses AI to monitor power plant emissions from space. Launched in 2019, this 
non-profit coalition of more than 100 universities, scientists and AI experts analyses data from 
300+ satellites and over 11,000 sensors. The result? A free, open and accessible inventory of global 
GHG emissions. 

https://energy.ec.europa.eu/topics/energy-strategy/national-energy-and-climate-plans-necps_en
https://energy.ec.europa.eu/topics/energy-strategy/national-energy-and-climate-plans-necps_en
https://tyndp.entsoe.eu/about
https://www.raponline.org/toolkit/transparent-grids-for-all/
https://commission.europa.eu/document/download/e6cd4328-673c-4e7a-8683-f63ffb2cf648_en?filename=Political%20Guidelines%202024-2029_EN.pdf
https://commission.europa.eu/document/download/e6cd4328-673c-4e7a-8683-f63ffb2cf648_en?filename=Political%20Guidelines%202024-2029_EN.pdf
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age/european-data-strategy_en
https://www.bruegel.org/sites/default/files/2023-07/Tables_Scott_Kai.pdf
https://www.bruegel.org/sites/default/files/2023-07/Tables_Scott_Kai.pdf
https://eur-lex.europa.eu/eli/reg/2024/1781/oj
https://www.consilium.europa.eu/en/press/press-releases/2023/06/29/farm-sustainability-data-network-council-and-parliament-reach-provisional-political-agreement/
https://www.consilium.europa.eu/en/press/press-releases/2023/06/29/farm-sustainability-data-network-council-and-parliament-reach-provisional-political-agreement/
https://environment.ec.europa.eu/topics/soil-and-land/soil-health_en
https://environment.ec.europa.eu/topics/soil-and-land/soil-health_en
https://climatetrace.org/
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environmental impacts and social factors to 
encourage sustainable soil management and green 
farming. 

Encouraging data collection, sharing and acces-
sibility are all key to reaching the availability, 
coverage and granularity of data that will turn it 
into the ‘lifeblood of economic development’. 

1. Data Fragmentation

Despite the EU’s strong data sharing framework, 
the multitude of data collection and data gover-
nance provisions across EU and national initiatives 
leads to fragmented datasets, disconnected data 
pools and incompatible platforms. While this is a 
challenge for innovation at large, it is particularly 
problematic for specialised climate data, where 
a lack of standardisation further challenges the 
capacity to leverage AI’s full potential. 

Fragmented datasets further limit the ability to 
develop AI solutions. For example, power produc-
tion data is usually siloed with individual operators 
hindering the development of models that could 
more accurately predict wind and solar power 
output by leveraging AI-generated weather fore-
casts. Similarly, datasets required to develop 
battery optimisation solutions are currently avail-
able across various publications. Fragmented 
datasets also hinder the ability to share data 
between Member States or with third-countries. 

The EU has already taken significant steps to 
improve data fragmentation in key sectors, most 
notably through the introduction of Common 
European Data Spaces, such as the ones for mobil-
ity, energy and environment, which aim to address 
fragmentation across sectors. In addition, the ITS 
(Intelligent Transport Systems) Directive, sets out 
a system of National Access Points (or NAPs) to 
enable better cooperation for the reuse of data 
across Europe. The Action Plan for the Deployment 
of Data Spaces in Spain also foresees the develop-
ment of a sustainable mobility data space. 

Policy Recommendation

Develop interoperability standards across data 
collection devices in climate-relevant sectors and/
or short-term incentives to stimulate data sharing 
and use

To make the most of its existing investments in 
technological infrastructure, the EU should promote 
global interoperability standards across devices in 
the single market. The EU can draw inspiration for 
these horizontal standards from existing sectoral 
solutions, such as the rules on interoperability and 
access to smart metering data. This includes a 
reference model for Member States, which marks a 
valuable step towards a more unified and consum-
er-centric energy market. 

The EU may also consider developing these solu-
tions in partnership with industry through GovTech 
initiatives in the Interoperable Europe Act and 
similar legislation. Such public-private partner-
ships will not only enable the Interoperable Europe 
Community to benefit from the insights of all its 
members but will help to increase the capacity of 
public data collection infrastructure, reduce access 
limitations and ensure affordable access to tech-
nology infrastructure. 

Policy Recommendation 

Adopt and implement common data sharing 
guidelines and standards for cross-sectoral and 
international data collection, storage and access

To counter the fragmentation of datasets across 
the EU and internationally, the EU should imple-
ment the recommendations of the JRC report12 and 
introduce common guidelines to standardise data 
collection, storage and access. This will ensure 
the interoperability of different technologies and 
coherence between Member States. Adopting 
common guidelines for the Green Deal Data Space 
(GDDS) should also ensure its compatibility with 
the Energy, Mobility and Agriculture Data Spaces 
(which are also currently under development). 
However, full technical harmonisation may ensure 
optimal synergy between the sectoral Data Spaces 
and other data-related EU initiatives. 

Such AI-ready datasets would help stimulate 
innovation in data science and contribute towards 
developing sectoral AI solutions in service of 
sustainability. The upcoming European Data Union 
Strategy is a key opportunity to advance this 
objective. 

https://transport.ec.europa.eu/transport-themes/smart-mobility/road/its-directive-and-action-plan_en
https://transport.ec.europa.eu/transport-themes/smart-mobility/road/its-directive-and-action-plan_en
https://portal.mineco.gob.es/RecursosArticulo/mineco/ministerio/ficheros/201202_Plan_para_la_Conectividad.pdf
https://portal.mineco.gob.es/RecursosArticulo/mineco/ministerio/ficheros/201202_Plan_para_la_Conectividad.pdf
https://urban-mobility-observatory.transport.ec.europa.eu/news-events/news/spanish-sustainable-mobility-law-makes-progress-2022-06-06_en?prefLang=pt
https://energy.ec.europa.eu/news/commission-adopts-new-implementing-act-improve-access-metering-and-consumption-data-2023-06-06_en
https://energy.ec.europa.eu/news/commission-adopts-new-implementing-act-improve-access-metering-and-consumption-data-2023-06-06_en
https://ec.europa.eu/commission/presscorner/detail/en/IP_24_1970
https://publications.jrc.ec.europa.eu/repository/handle/JRC139026
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2. Data Accessibility

The European Commission has already taken sig-
nificant steps to increase data accessibility through 
the creation of Common European Data Spaces. 
These aim to facilitate the pooling and sharing of 
relevant data using common standards and proto-
cols, while simultaneously setting fair, transparent, 
proportionate and non-discriminatory conditions 
for data access. 

Despite positive steps to encourage better data 
access, particularly in business-to-business (B2B) 
and business-to-consumer (B2C) relationships, 
national security, confidentiality considerations and 
language barriers may discourage public enti-
ties from sharing high-quality datasets with third 
parties, especially in cross-border situations. For 
instance, while Copernicus offers valuable data, 
technical constraints or data sensitivity occasion-
ally result in access limitations. Furthermore, public 
or private entities might not know the value their 
data holds because data collection and sharing 
within a specific sector and the economic ratio-
nale to do so might not always be aligned. This can 
lead to the underutilisation of data with knock-on 
effects for the broader data economy. 

To boost accessibility and fully leverage the poten-
tial of AI solutions for climate, the EU can seek to 
enhance collaboration between AI technology pro-
viders and environmental data stakeholders, within 
the Union and internationally. In particular, the EU 
should facilitate access to data generated by public 
entities. 

UN Data Commons for the Sustainable Development Goals

The Data Commons13 is a platform that uses AI to synthesise publicly available information across 
different datasets and makes data that would otherwise be difficult to understand and interpret 
accessible to a wide audience. It democratises climate data and raises climate awareness. 

Building on the Data Commons, the UN and Google have built the UN Data Commons for the 
Sustainable Development Goals (SDGs). The tool tracks progress towards the 17 SDGs using vari-
ous metrics that allows policymakers, NGOs, academics and other interested parties to quickly and 
easily access, visualise and understand relevant data. The data and insights can in turn be used to 
develop data-driven strategies that accelerate progress towards the SDGs. 

Policy Recommendation

Increase the transparency of datasets generated 
through national projects 

To increase (re)use of publicly collected data by 
the private sector and other government entities, 
Member States could publicise or increase the data 
transparency of national projects, such as from 
the energy labels of national housing stock or on 
parking demand gathered by municipal authori-
ties. Leveraging European Data Innovation Board 
- a multi-stakeholder expert group established 
under the Data Governance Act - could facilitate 
and expedite this process, helping Member States 
proactively identify and share publicly held data-
sets capable of generating economic, scientific and 
social value. 

A subgroup could be created under the European 
Data Innovation Board which is open to stake-
holders from industry, academia and civil society. 
The subgroup could also recommend initiatives, 
including pilot projects and use-case demonstra-
tions, to ensure AI climate applications are tailored 
to the specific needs of different datasets. It could 
also seek inspiration from other sectors to support 
data reusability initiatives (e.g. the EU’s flagship ‘1+ 
Million Genomes’ strategy for clinical data in the 
healthcare space).
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https://unstats.un.org/UNSDWebsite/undatacommons/sdgs
https://unstats.un.org/UNSDWebsite/undatacommons/sdgs
https://ec.europa.eu/transparency/expert-groups-register/screen/expert-groups/consult?lang=en&groupID=3903
https://digital-strategy.ec.europa.eu/en/policies/1-million-genomes
https://digital-strategy.ec.europa.eu/en/policies/1-million-genomes
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3.3 Cultivating Awareness and 
Building Expertise

Without human talent capable of building, deploy-
ing, interpreting and adapting AI solutions to 
further the EU’s sustainability goals, it will not 
matter how much data is generated or how much 
infrastructure is installed across the EU. The right 
people with the right skills will turn algorithms 
into action, while anchoring AI in a human-centric 
approach. 

Cultivating this talent begins by spreading aware-
ness of AI’s possibilities and risks amongst all 
stakeholders - public and private sector, civil soci-
ety and education, media and the general public.

Beyond mere awareness raising, AI technical 
expertise is also crucial. The European Commission 
expects approximately 3.5 million new jobs in 
renewable energy sectors by 2030. At the same 
time, demand for ICT specialists is expected to 
double. Cultivating talent with both climate-related 
experience and AI training will not only help to fill 
these emerging talent pools, but also ensure cli-
mate experts can identify the potential of AI within 
their field of work, and vice versa. Convergence 
between these groups will help to break down silos 
and unlock rewarding synergies. 

1. Expanding Capacity Building Initiatives for 
Public Officials 

The public sector has a crucial role to play in 
stimulating the uptake of AI solutions for sustain-
ability. For this to happen, public officials need 
to be equipped with the skills to understand how 
AI works and ways it can address environmental 
sustainability challenges. Programmes like AI4GOV, 
which aims to train the next generation of func-
tional public sector specialists in AI, are essential. 
More initiatives to support public officials to use 
technology to solve their sustainability challenges 
would be welcome. 

Capacity building initiatives on sustainability and AI 
must be delivered jointly, training public officials to 
understand the full spectrum of solutions. 

Policy Recommendation

Develop specialised training programmes for public 
officials in AI for climate action

Hands-on workshops and projects in which officials 
can experiment with AI tools specifically tailored for 
climate action can foster a deeper understanding 
of AI’s potential in real-world scenarios and accel-
erate progress through knowledge-sharing. For 
example, environmental data and insights powered 
by AI, such as Google’s Environmental Insights 
Explorer, can help city and regional governments 
better understand mobility patterns and identify 
the highest-impact transportation interventions to 
support their carbon reduction targets. 

The European Commission could explore devel-
oping and launching such programmes through 
existing initiatives, such as AI4GOV and other train-
ing opportunities. This will enable public officials 
to collaborate with experts to develop AI-powered 
solutions for specific climate challenges facing 
their communities.

2. Expanding Capacity Building Initiatives for 
Workers 

To improve EU competitiveness, Commission 
President Ursula von der Leyen introduced the first 
ever Executive Vice President (EVP) for People, 
Skills and Preparedness. This new role embeds 
skills into the Commission’s institutional structure 
and is well aligned with Mario Draghi’s recommen-
dations. The new Union of Skills will launch several 
key actions such as a STEM Education Strategic 
Plan, an Action Plan on Basic Skills, and new large-
scale partnerships under the existing Pact for Skills. 

Google’s AI Opportunity report estimates that 61% 
of jobs will be augmented by generative AI in the 
next five years, while 7% will require a more signif-
icant change or adaptation to AI. Of the potential 
GDP gains from AI, €500 billion depends on reskill-
ing and upskilling. We therefore support efforts 
to develop an AI-ready workforce and accelerate 
digital skill transformation. Despite the significant 
focus the EU has placed on developing both green 
and digital skills throughout the recent mandate, 
broad awareness and expertise in the use of AI to 
facilitate climate action is still severely limited.

https://ec.europa.eu/social/main.jsp?langId=en&catId=1607&furtherNews=yes&newsId=10790
https://ai4gov-project.eu/

https://static.googleusercontent.com/media/publicpolicy.google/en//resources/eu_ai_opportunity_agenda_en.pdf
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This is innately connected to the general skills 
shortages and uneven spread of digital skills across 
the EU.

The solar sector is a good example: SolarPower 
Europe finds that while new digital energy tech-
nologies require more digital skills from workers, 
there are clear barriers towards upskilling, including 
a lack of training materials and certifications, lack 
of harmonisation, and burdensome administrative 
procedures. 

Besides skill shortages and regional disparities, 
the EU lacks talent combining digital and climate 
expertise, crucial for the twin digital and green 
transitions. Without professionals skilled in both 
areas, the EU will likely struggle to fully harness the 
potential of technological solutions like smart grids, 
predictive maintenance and carbon monitoring 
tools.

Lastly, the level of awareness and understanding 
of AI needs to be tailored to the individual and 
their position within the business, as well as the 
business itself. For example, executives with a role 
in management, sustainability, legal compliance 
or engineering will require a different understand-
ing of AI as it relates to their area of competence. 
Similarly, a technician employed by a family busi-
ness, a supply chain manager of a multinational 
company and a process engineer at a steel mill all 
require different skills and expertise to benefit from 
the full potential of AI to make their business more 
sustainable. To meet these demands, capacity 
building initiatives need to be relevant, accessible 
and responsive to the needs across different pro-
fessions and industries. 

Policy Recommendation

Upskill and reskill workers by developing special-
ised public-private partnership programmes and 
leverage existing skilling programmes

Closer public-private cooperation is needed to 
develop a comprehensive offering of training 
programmes that integrate AI and sustainability. 
Through this collaborative training, workers can 
benefit from the accessibility of public educa-
tion programmes while policymakers benefit from 

industry expertise in AI and green technologies. 
While good examples exist, such as the EU-funded 
Artificial Intelligence Skills Alliance (ARISA) and the 
AI-Enabled ICT Workforce Consortium, specialised 
partnerships focused on digital skills for sustain-
ability are needed. 

A European Academy for Skills for the Clean 
Economy could help address this gap. Bringing 
together the European Commission, leading organi-
sations from the sustainability and digital fields, 
industry and academia, this Academy could offer 
training programmes in high-demand skills in key 
sectors, such as energy, agriculture, biodiversity, 
transportation and waste management. This would 
address skills shortages and increase the employ-
ability of those enrolled, with an emphasis on adult 
education and lifelong learning. 

To ensure that qualifications obtained through the 
Academy and partner institutions are recognised 
across the EU, the Academy could offer micro-cre-
dentials14 for each completed programme, based 
on the European Credit Transfer and Accumulation 
System (ECTS). The Academy could be realised via 
its inclusion in a Quality Jobs Roadmap (or other 
strategies) to improve the uptake of skills in the 
Union. It could also be piloted through existing ini-
tiatives such as the European Net-Zero Academies’ 
framework governance mechanism under the Net-
Zero Industry Act (NZIA).

To make existing skilling programmes more acces-
sible, the number and capacity of Erasmus Mundus 
graduate programmes that focus on green AI could 
be expanded. Increasing available programs will 
foster cross-border collaboration and address 
capacity limitations. Of the few that currently 
exist, the Sustainable Information Technologies for 
Societies Joint Masters, for example, admits only 
100 students per year. Moreover, the Commission 
could create a dedicated Erasmus+ scheme 
focused on green AI skills, open to a broader group 
of students enrolled in higher education and VET 
learners. By connecting the opportunity to study 
abroad with acquiring green AI skills and exper-
tise, students across all disciplines and levels of 
education can be encouraged to gain valuable 
digital skills that improve their position in the labour 
market.
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https://commission.europa.eu/document/download/ec1409c1-d4b4-4882-8bdd-3519f86bbb92_en
https://commission.europa.eu/document/download/ec1409c1-d4b4-4882-8bdd-3519f86bbb92_en
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_3602
https://api.solarpowereurope.org/uploads/Solar_Power_Europe_Skills_Position_Paper_947e19bc4e.pdf?updated_at=2024-01-31T10:02:19.665Z
https://aiskills.eu/about/
https://newsroom.cisco.com/c/r/newsroom/en/us/a/y2024/m04/leading-companies-launch-consortium-to-address-ai-impact-on-the-technology-workforce.html
https://education.ec.europa.eu/education-levels/higher-education/inclusive-and-connected-higher-education/european-credit-transfer-and-accumulation-system
https://education.ec.europa.eu/education-levels/higher-education/inclusive-and-connected-higher-education/european-credit-transfer-and-accumulation-system
https://ec.europa.eu/newsroom/growth/items/823315/en
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_2309
https://ec.europa.eu/commission/presscorner/detail/en/ip_24_2309
https://erasmus-plus.ec.europa.eu/projects/search/details/101127953
https://erasmus-plus.ec.europa.eu/projects/search/details/101127953
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The EU has established ambitious goals for key sectors: increasing the 
share of renewable energy in overall consumption to 42.5% by 2030, 
mandating energy savings of 11.7% by 2030, incorporating circularity and 
resource efficiency throughout products’ value chain, and achieving a 
90% reduction in transport emissions.15 

Additionally, the EU is committed to better monitor, 
protect and restore its natural ecosystems. This 
includes urgent efforts to predict and mitigate nat-
ural disasters like floods and wildfires, and protect 
30% of EU land by 2030. 

To support these goals, the EU has adopted tech-
driven initiatives to improve its policymaking at the 
intersection of AI and climate. Destination Earth 
(DestinE), powered by EU supercomputers and AI, 
aggregates vast amounts of environmental data 
to develop new climate adaptation and mitigation 
strategies. Digital technologies are already being 
deployed to support sustainability legislation. For 
example, there is a proposal to use the Forest 
Monitoring Regulation to map forest vulnerabilities, 
track climate threats and inform disaster prepared-
ness planning. Similarly, the Methane Regulation 
supports using AI to improve the analysis of sat-
ellite data and identify high-methane-emitting 
sources.

Policymakers can further accelerate the adoption 
of AI by supporting public sector initiatives and 
by easing barriers to deployment in the private 
sector. It’s important that any such initiatives tailor 
strategies to meet regional needs. The European 
Green Digital Coalition has helped with this, firstly 
by adopting the first science-based methodology 
to measure the net environmental impact of digital 
solutions, and secondly by developing sector-spe-
cific Deployment Guidelines. 
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https://energy.ec.europa.eu/topics/renewable-energy/renewable-energy-directive-targets-and-rules/renewable-energy-targets_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/transport-and-green-deal_en#:~:text=A%20clear%20path%20is%20needed%20to%20achieve%20a,least%2055%25%20by%202030%2C%20compared%20to%201990%20levels.
https://destination-earth.eu/
https://destination-earth.eu/
https://environment.ec.europa.eu/topics/forests/forest-monitoring_en
https://environment.ec.europa.eu/topics/forests/forest-monitoring_en
https://energy.ec.europa.eu/news/new-eu-methane-regulation-reduce-harmful-emissions-fossil-fuels-europe-and-abroad-2024-05-27_en
https://www.greendigitalcoalition.eu/
https://www.greendigitalcoalition.eu/
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4.1 Defining and Delivering on Public 
Sector Climate Priorities

AI-powered interventions can enhance the effi-
ciency and quality of public services in the EU. 
Judicious applications of AI could save the public 
sector an estimated EUR 250 billion, while making 
administration, education, healthcare and other 
services deliver better results to the millions who 
depend on them16. 

Policymakers can apply AI-informed algorithms to 
model the short and longer-term impact of dif-
ferent policy scenarios to find the most effective 
and efficient combinations of policies to maximise 
social, economic and environmental returns.

When it comes to targeted climate action, AI’s 
strength lies in its ability to be customised to 
specific challenges, such as drought and wildfire 
forecasting in Spain, or power grid optimisation 
in Germany17. While the EU and its Member States 
have already begun to leverage this potential, there 
are opportunities to go further in two areas: (1) 
tracking implementation of policy measures and 
improving policy design by deploying AI to measure 
progress, and (2) climate adaptation planning and 
crisis response.

In taking the lead on deploying AI to tackle cli-
mate change, the public sector can demonstrate 
its potential, build public trust, and inspire private 
entities to step up.

1. Tracking Implementation of Policy Measures 
and Improve Policy Design by Deploying AI to 
Measure Progress

EU Member States increasingly leverage AI to 
enhance public sector strategic planning and 
legislative enforcement. In several countries, public 
officials have applied machine learning algorithms 
to satellite imagery to reduce investigation time 
and manage the cost of detecting illegal waste 
sites. Similarly, equipping polluting industries with 
AI-powered sensing equipment provides real-time 
emissions data, which in turn allows public offi-
cials to more effectively enforce emission limits. In 
France, the agency for biodiversity is developing an 
AI tool to identify and prioritise at-risk zones and 
follow up on non-conformity checks. This facilitates 
improved policy making and helps monitor the 
environment. 

Policy Recommendation

Use AI to track progress towards environmental 
goals

The EU and its Member States should harness the 
power of AI to track progress towards environ-
mental goals, such as those outlined in the 8th 
Environment Action Programme (EAP) or Nationally 
Determined Contributions (NDCs). This could be 
integrated into initiatives, such as the announced 
Apply AI Strategy. More broadly, global initia-
tives like the UN Data Commons for Sustainable 
Development Goals, can be leveraged AI to collect 
economic and social data to measure the Union’s 
climate progress against broader competitiveness 
metrics.

Tapestry Helps Grid Operators Forecast 
Scenarios to Meet Public Sector Goals

Tapestry empowers grid operators to deliver 
clean, reliable, and affordable electricity by pro-
viding advanced forecasting and simulation tools. 
As a division of X, Alphabet’s moonshot factory, 
Tapestry uses AI to create a virtualised view of 
the electricity system, predicting scenarios from 
milliseconds to decades into the future.

https://one.oecd.org/document/ENV/WKP(2024)4/en/pdf
https://www.numerique.gouv.fr/uploads/ami-ia-laureats-dossier-presse.pdf
https://commission.europa.eu/document/3b537594-9264-4249-a912-5b102b7b49a3_en
https://x.company/projects/tapestry/
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Helping Cities and Regions Measure, Analyse and Reduce Emissions

Google’s Environmental Insights Explorer (EIE) is a freely available data and insights tool that uses AI 
modelling capabilities to help cities and regions measure their emission sources, run analyses, and 
identify reduction strategies. 

EIE was developed in close collaboration with cities and partners such as C40 Cities and the Global 
Covenant of Mayors. EIE data is currently available for close to 9,000 regions across Europe, mea-
suring building and transport emissions, tree canopy and rooftop solar potential.

In Aarhus, Denmark, the local government has leveraged EIE to create a more complete picture 
of traffic data, giving the city the context to measure and monitor the success of their carbon 
reduction interventions. Similarly, Athens has used EIE insights to update their vehicle emissions 
calculations and inventories, and help reach their GHG emission reduction targets.
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https://insights.sustainability.google/
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2. Climate Adaptation Planning and Crisis 
Response

AI has become a valuable tool for authorities 
to respond to climate-related natural events. 
AI-powered early warning systems are revolution-
ising disaster preparedness by analysing real-time 
data from diverse sources, including satellites and 
weather stations. These AI systems provide more 
accurate and timely forecasts of extreme weather 
events, enabling better-targeted interventions 
that minimise the impact on communities and 
infrastructure. 

A valuable example of this is the Copernicus 
Emergency Management Service (Copernicus 
EMS). This system equips Civil Protection 
Authorities and Humanitarian Aid Agencies with 
timely and accurate high-quality geospatial infor-
mation derived from satellite imagery and other 
sources, supporting emergency management for 
floods, forest fires, extreme heat and droughts. 

Policy Recommendation

Leverage AI in climate adaptation planning, and in 
crisis response to climate-related hazards 

The EU Climate Adaptation Plan is an opportunity 
to establish a strategy for empowering civil protec-
tion authorities to harness digital technology for 
flood risk management and other forms of crisis 
response. This can build on the EU’s Mission on 
Adaptation to help authorities better understand 
climate risks, develop preparedness strategies, and 
test and deploy innovative solutions for resilience.
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Using AI to Map the Boundaries of Large 
Wildfires and Provide Accurate Wildfire 
Information to Affected Communities and Fire 
Authorities

Google Research uses AI to detect wildfires, 
identifying their boundaries and making this 
information available through Google Search and 
Maps, including during driving direction related 
searches — complementing existing on-the-
ground efforts to help people access information 
during a crisis. A boundary tracking system 
sends push notifications with the wildfire infor-
mation to nearby users and communities. These 
tools have been deployed in Europe, including in 
Portugal and Greece, helping people stay safe 
and get timely alerts about fires happening close 
to them. In August 2024, during the wildfires in 
Athens, Google sent push notifications to 210 
thousand people and 2 million people saw the 
alert that displayed nearby road closures, sup-
porting cautious decisions at times of crisis.

https://emergency.copernicus.eu/mapping/ems/what-copernicus
https://emergency.copernicus.eu/mapping/ems/what-copernicus
https://emergency.copernicus.eu/mapping/ems/what-copernicus
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/adaptation-climate-change_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/adaptation-climate-change_en
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In a survey of over 1000 global leaders 
from the public and private sector, 87% said 
they recognised AI’s potential in addressing 
climate change. 

However, the EU’s private sector has yet to 
meet the EU’s Digital Decade targets for AI 
adoption.
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4.2 Encouraging Private Sector 
Adoption of AI Solutions
Four sectors have the greatest potential for AI pow-
ered emissions reduction:

•	 Energy: As highlighted in Mario Draghi’s 
report, the energy sector is responsible for 
about 40% of the EU’s GHG emissions. AI can 
boost efficiency and accelerate innovation, 
optimising electricity grid management and 
facilitating the integration of renewable energy 
sources. 

•	 Industry: Industrial processes account for 
just over 9% of the EU’s total GHG emissions. 
AI can optimise manufacturing processes, 
reducing the environmental footprint of prod-
ucts and the businesses that make them.

•	 Transport: AI can optimise transport systems. 
This is crucial given that over 70% of EU citi-
zens live in urban areas, where congestion and 
inefficient systems account for 23% of GHG 
emissions.

•	 Agriculture: Agriculture accounts for more 
than 10% of EU’s GHG emissions. Scaling 
AI applications, for tasks such as precision 
farming and crop monitoring, can also help 
reach the EU’s Farm to Fork Strategy, including 
reducing chemical pesticide use and nutrient 
losses by 2030.

To bridge this gap, businesses need clear, action-
able guidance, best practices and incentives. 
Leaders need to see how AI can optimise pro-
cesses, conserve resources, improve efficiency 
and anticipate climate-related physical risks. Other 
tactics can also help encourage private sector 
investment and innovation in AI, such as developing 
incentives such as certification frameworks and 
networks of excellence, and showcasing how data 
can be monetised. 

Ensuring consistent implementation and alignment 
between EU and national policy initiatives is equally 
important to prevent fragmentation.

87%

https://www.bcg.com/publications/2022/how-ai-can-help-climate-change
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
https://commission.europa.eu/document/download/ec1409c1-d4b4-4882-8bdd-3519f86bbb92_en?filename=The%20future%20of%20European%20competitiveness_%20In-depth%20analysis%20and%20recommendations_0.pdf
https://www.statista.com/statistics/1325132/ghg-emissions-shares-sector-european-union-eu/
https://www.statista.com/statistics/1325132/ghg-emissions-shares-sector-european-union-eu/
https://www.statistiques.developpement-durable.gouv.fr/edition-numerique/chiffres-cles-du-climat-2023/en/7-european-overview-of-ghg-emissions
https://transport.ec.europa.eu/transport-themes/urban-transport_en
https://transport.ec.europa.eu/transport-themes/urban-transport_en
https://climate.ec.europa.eu/news-your-voice/news/looking-how-mitigate-emissions-agriculture-2023-11-13_en
https://climate.ec.europa.eu/news-your-voice/news/looking-how-mitigate-emissions-agriculture-2023-11-13_en
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
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1. Energy

Power Sector

AI can play a significant role in helping achieve 
Europe’s goals on energy decarbonisation, 
resource efficiency and electrification. Europe has 
made significant progress in the digitalisation of its 
energy systems, but there is still more to be done 
to leverage the potential of digital technologies. 
AI can help utility companies improve their fore-
casting, optimise renewable asset maintenance, 
integrate distributed energy resources and battery 
storage, manage network congestion, and enable 
demand response programs. 

Important foundations are being put in place, 
including: the European Commission’s Action Plan 
on Digitalising Energy Systems (DoEAP); the rollout 
of the development of a common European energy 
data space; and the upcoming roadmap for digital-
isation and AI in the energy sector. These will help 
accelerate the adoption of AI-powered solutions in 
the power sector.

Policy Recommendation

Accelerate the implementation of the Digitalisation 
of Energy Action Plan in the context of the 
upcoming Strategic Roadmap for Digitalisation and 
AI in the energy sector and establish new guide-
lines for congestion management

The upcoming strategic roadmap for digitalisation 
and AI in the energy sector is an opportunity to 
build on the European Commission’s Action Plan on 
Digitalising Energy Systems (DoEAP) and position 
AI at the heart of the transition. By taking advan-
tage of the new energy data space, the roadmap 
can facilitate the integration of flexible energy 
resources and distributed generation to create a 
smarter, more resilient energy system.

Predicting Power Output Ahead of Generation

Google DeepMind has proven AI can help predict wind power availability 36 hours in advance. The 
machine learning system takes in weather forecasts and historical wind turbine data and outputs 
wind power predictions. Then, based on these predictions, the model recommends time-based 
commitments to the grids a full day in advance. 

The recently launched Smart Energy Expert 
Group can bring together stakeholders to drive 
change – in particular to optimise grid operations. 
We recommend that the European Network of 
Transmission System Operators (ENTSO-E) and 
European Distribution Systems Operators (EDSO) 
develop or review existing guidelines to integrate 
using AI for congestion management. This process 
should highlight relevant use cases to improve 
network operator performance scores within 
the Digital Twin of the European Electricity Grid 
Initiative.

Buildings

Al deployment in large buildings can reduce energy 
use by 20-40% without compromising comfort, 
saving 1% of direct emissions. Increasing the adop-
tion of AI and smart thermostats could save 5-6% 
of direct building emissions by 2050, while also 
contributing to grid stability and demand response 
programs. 

Moreover, when combined with aerial imagery and 
environmental data, AI can rapidly and accurately 
assess rooftop solar potential, making it easier 
for property owners and accelerating solar panel 
deployment. The revised Energy Performance of 
Buildings Directive (EPBD) and European Solar 
Rooftops Initiative introduce ambitious measures to 
achieve a climate-neutral building stock by 2050, 
fostering the large-scale deployment of solar 
energy on rooftops in buildings. Strategic integra-
tion of AI can play a significant role in achieving this 
objective.
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https://ec.europa.eu/commission/presscorner/detail/en/ip_22_6228
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_6228
https://deepmind.google/discover/blog/machine-learning-can-boost-the-value-of-wind-energy/
https://www.entsoe.eu/
https://www.entsoe.eu/
https://www.edsoforsmartgrids.eu/
https://www.entsoe.eu/network_codes/cacm/
https://twineu.net/
https://twineu.net/
https://cms.implementconsultinggroup.com/media/uploads/articles/2022/Digital-decarbonisation/digital-decarbonisation.pdf
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As referenced in the skills section earlier in this 
paper, the EU solar workforce needs to improve its 
digital skills - particularly in AI - to take full advan-
tage of this growth. The Digital Europe Programme 
(DEP) has already invested in upskilling and reskill-
ing initiatives to improve the digital skills of the EU’s 
workforce. However, solar requires sector-specific 
investments to ensure that the workforce under-
stands the value of AI in driving solar growth, 
knows how to use AI in their work, and has access 
to training and networks. We therefore recommend 
sector-specific elements in up/reskill programmes, 
whether through public-private partnership oppor-
tunities or existing skilling programmes, such as 
those mentioned in section 2.3.

Policy Recommendation

Develop recommendations to guide local public 
authorities, energy and urban planning agencies, 
and construction companies to fully leverage AI to 
meet the provisions of the Energy Performance of 
Buildings Directive (EPBD) 

Clear and actionable recommendations can help to 
guide public authorities, energy and urban planning 
agencies, construction companies and residents 
to fully leverage the provisions of the EPBD. This 
includes encouraging local governments through, 
for example, initiatives like the EU Mission for 
Climate-Neutral and Smart Cities. This approach 
would help officials to develop and deploy AI-driven 
tools to assess the solar energy potential of build-
ings on a large scale. 
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Additional steps to enable the use of AI for build-
ings include offering incentives to integrate AI into 
building automation systems, developing stan-
dardised protocols for AI-powered systems, and 
establishing AI-driven building energy management 
platforms.

To increase the number of residents installing 
solar panels, it should be made easier for them to 
understand the value of solar for their household. 
Ideally, this would involve giving residents access to 
user-friendly tools that can calculate the potential 
savings they will make by installing solar. Such a 
tool should work across a wide range of use cases 
and contain up-to-date information on national 
support schemes.

Solar API: Driving Faster, Smarter Solar 
Energy Solutions

Solar API (Application Programming Interface) 
leverages Google’s extensive mapping and 
computing capabilities to deliver detailed rooftop 
data, including solar potential, high-resolution 
imagery, and financial insights. By providing this 
valuable information to customers and partners, 
it streamlines and enhances the efficiency and 
transparency of solar energy system instal-
lations. Solar API covers 472 million buildings 
across 40 countries, including much of Europe.

https://developers.google.com/maps/documentation/solar/overview
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Reducing Methane Emissions

The EU’s new Methane Regulation introduced a 
public global methane monitoring tool that uses 
satellite data and input from certified providers to 
track high-emitting energy sources. They publish 
annual performance profiles for countries and 
producers.

AI can improve methane leak monitoring and sup-
port public authorities, upstream producers and 
infrastructure operators in their compliance efforts. 
It can use satellite data and cloud computing to 
quantify and trace methane emissions to their 
source. 

Policy Recommendation

Develop international guidelines on the use of AI for 
monitoring methane emissions 

The EU’s Methane Regulation could also help 
to shape international norms and standardise 
algorithms and technologies used for methane 
detection (e.g. leak detection and repair pro-
gramme, monitoring of super-emitters). This 
standardisation, through for example the EU’s 
involvement in the International Methane Emissions 
Observatory or the International Energy Agency, 
could ensure the accuracy, reliability, and interop-
erability of methane detection systems, facilitating 
their widespread deployment and effective moni-
toring of methane emissions. 

2. Industry

AI’s unique capacity to analyse vast datasets from 
sensors and production lines to identify patterns, 
optimise processes, and facilitate sorting can lead 
to significant cost savings and improved resource 
use. AI-powered predictive maintenance can also 
anticipate equipment failures before they occur, 
allowing for proactive maintenance and reducing 
downtime. This not only saves costs but minimises 
unplanned emissions caused by malfunctions. 

Policy Recommendation

Encourage use of AI in R&D initiatives in the Clean 
Industrial Deal, and establish net-zero regulatory 
sandboxes

To accelerate industrial decarbonisation, the 
European Commission and Member States should 
consider prioritising, in the context of the Clean 
Industrial Deal, R&D initiatives focused on inno-
vative AI applications for industrial processes. By 
building on existing efforts like the Testing and 
Experimentation Facilities for AI under the Digital 
Europe Programme, the EU may drive the devel-
opment and deployment of AI-powered solutions. 
Integrating these initiatives into the Net Zero 
Industry Act’s “transformative industrial technolo-
gies for decarbonisation” framework, through the 
forthcoming delegated act,18 may provide a clear 
pathway to scale up AI-driven industrial solutions.
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MethaneSAT Helps Reduce Global Methane 
Emissions

The Environmental Defence Fund (EDF)’s new 
satellite, MethaneSAT, monitors methane emis-
sions from around the world. Using advanced 
algorithms powered by Google Cloud, and in col-
laboration with scientists at Harvard University, 
the satellite calculates methane emissions in 
specific places.

Image Credit: MethaneSAT LLC

https://digital-strategy.ec.europa.eu/en/activities/testing-and-experimentation-facilities
https://digital-strategy.ec.europa.eu/en/activities/testing-and-experimentation-facilities
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In addition, establishing net-zero regulatory 
sandboxes, as suggested by the NZIA, in close col-
laboration with industry, research institutes, social 
partners, and civil society, may encourage exper-
imentation and innovation in AI technologies for 
industrial applications, allowing companies to test 
and refine solutions. 

3. Transport

Many European cities grapple with congestion, 
pollution and inefficiencies. AI-driven solutions, like 
those piloted by initiatives such as AI4Cities, offer a 
way to optimise traffic flow, reduce emissions, and 
create more sustainable urban environments. These 
real-life demonstrations can serve as blueprints for 
local, regional and national authorities. 

Policy Recommendation

Develop a dedicated Roadmap to support AI-driven 
solutions for Transport, in collaboration with 
cities and the private sector, outlining concrete 
actions to accelerate AI deployment and increase 
competitiveness
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Curbing Carbon Emissions with Google Maps AI

Fuel Efficient Routing (FER) on Google Maps leverages AI to plan driving routes that continue to 
provide a fast route to your destination, while also minimising fuel or battery consumption and 
curbing carbon emissions. FER is estimated to have reduced about 2.9 million metric tons of GHG 
emissions (the equivalent of taking 650,000 fuel-based cars off the road in a year) between 2021 
and 202319. Google Maps also provides, on average, more than 3 billion km of public transit results 
per day. In 2023, Google added over 30,000 km of bike lanes, providing people with information 
on a wider range of transit and urban mobility options to empower them to make more sustainable 
choices. 

Using AI to Reduce Traffic and Travel Emissions Across 16 Cities

Google’s Project Green Light uses AI to help city traffic engineers optimise traffic lights at inter-
sections to improve traffic flow and reduce emissions caused by stop and go traffic. With this 
information, cities can make cost-effective updates to existing infrastructure to reduce the number 
of stops cars make at red lights. Early numbers from Project Green Light indicate the potential to 
reduce stops by up to 30% and reduce emissions at intersections by up to 10%20.

Creating a Roadmap on AI for Transport, in tandem 
with the AI Roadmap for Energy, could support the 
deployment of AI solutions within the transportation 
sector. Such a Roadmap should outline strate-
gies and timelines to integrate AI into the sector, 
including initiatives to promote R&D, incentivise 
investment in AI-driven technologies, and support 
workforce upskilling.

Concretely, the Roadmap could help to improve AI 
uptake in the transport sector by encouraging the 
consistent publication of real-time public transit 
schedules across the EU. By providing reliable 
information on public transport options, cities 
can incentivise people to choose greener modes 
of transportation, such as cycling or walking. 
Expanding participation in this platform beyond 
Transport Ministries, national transport author-
ities and public transport operators to include 
technology providers could allow the Connected, 
Cooperative, & Automated Mobility Partnership 
(CCAM) to test and scale AI applications in areas 
such as predictive maintenance, traffic optimisa-
tion, and intelligent transport systems.

https://digital-strategy.ec.europa.eu/en/news/horizon-2020-project-ai4cities-works-towards-accelerating-carbon-neutrality
https://sustainability.google/empowering-individuals/#google-maps
https://sustainability.google/empowering-individuals/#google-maps
https://blog.google/outreach-initiatives/sustainability/google-ai-reduce-greenhouse-emissions-project-greenlight/
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Reduce Aviation Emissions

AI can help to mitigate aviation’s contrails emissions 
by combining vast data including satellite imagery, 
weather and flight path data - to develop fore-
cast maps to test if pilots can choose routes that 
avoid creating contrails. Pilots were able to reduce 
contrails by 54% with just 2% additional fuel, which 
is estimated to be as low as 0.3% additional fuel 
usage across an airline’s flights. This makes contrail 
avoidance a cost-effective measure to reduce avi-
ation’s net warming. Google is now partnering with 
EUROCONTROL to provide aircraft flying through 
European airspace with information about how to 
avoid creating contrails. 

Policy Recommendation

Develop internationally-aligned guidelines on the 
use of AI for contrails tracking 

To address the international nature of contrail 
impacts, and to support effective implementation 
of EU Emissions Trading System (ETS) for avia-
tion, the European Commission, in partnership 
with the International Civil Aviation Organisation 
(ICAO), could develop common guidelines for 
comprehensive contrail monitoring at a global 
level. This approach would help align efforts across 
all involved bodies, preventing the duplication of 
monitoring systems and promoting consistency 
in emissions tracking. Additionally, the EU should 
foster greater collaboration among Member States 
to facilitate airspace-based trials on contrail 
avoidance, potentially through the revised Single 
European Sky Regulation.

4. Agriculture & Forestry 

The EU has made significant strides to promote 
AI adoption, incentivising environmentally friendly 
practices, such as precision farming, through 
eco-schemes, and by providing €200 million under 
Horizon 2020 and Horizon Europe for R&I sup-
porting AI applications tailored to agriculture, such 
as crop monitoring, pest control, and harvesting 
robotics.

While these initiatives represent a significant step 
forward, there is still a lack of widespread agri-
cultural digitalisation across Member States, with 
sustainability initiatives often confined to precision 
farming applications21. AI solutions can also help to 
optimise food distribution, inventory management 
and shelf-life monitoring, significantly reducing 
waste. AI can also significantly improve weather 
forecasting, helping farmers make more informed 
decisions about planting, irrigation, and harvesting 
based on more accurate and granular predictions 
of temperature, rainfall, and other critical weather 
parameters.

AI can also support the EU’s ambitious biodiversity 
goals by monitoring carbon sequestration, land use 
changes, and forest degradation, in the context 
of the EU Deforestation Regulation and the Forest 
Monitoring Regulation. 

Policy Recommendation

Introduce financial incentives to support deploy-
ment of innovative digital technologies as part of 
sustainability programmes in the agricultural sector

To accelerate the integration of AI into agriculture, 
dedicated funding streams could be established, 
for instance through a Just Transition Fund, as 
recommended by the Strategic Dialogue on the 
Future of EU Agriculture, to support AI R&D tailored 
to agricultural needs, while tailored support and 
training programs can address the digital divide, 
especially for smaller farms.
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https://blog.google/technology/ai/ai-airlines-contrails-climate-change/
https://blog.google/technology/ai/ai-airlines-contrails-climate-change/
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-2020_en
https://commission.europa.eu/funding-tenders/find-funding/eu-funding-programmes/horizon-europe_en
https://environment.ec.europa.eu/topics/forests/deforestation_en
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_5909
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_5909
https://agriculture.ec.europa.eu/document/download/171329ff-0f50-4fa5-946f-aea11032172e_en?filename=strategic-dialogue-report-2024_en.pdf
https://agriculture.ec.europa.eu/document/download/171329ff-0f50-4fa5-946f-aea11032172e_en?filename=strategic-dialogue-report-2024_en.pdf
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Policy Recommendation

Strengthen existing collaboration frameworks for 
the exchange of knowledge and best digital prac-
tices in the agricultural sector

Existing frameworks like the Strategic Dialogue 
on the Future of EU Agriculture, the Agricultural 
European Innovation Partnership (EIP-AGRI) and 
the EU CAP Network can be leveraged to connect 
stakeholders like farmers, researchers, policymak-
ers, and advisors and facilitate knowledge sharing 
and the development of practical, region-specific 
AI solutions in agriculture. 

Mainstreaming at national level the Agricultural 
Knowledge and Innovation Systems (AKIS) can also 
facilitate collaboration and knowledge exchange 
among stakeholders, as these systems link public 
authorities with farmers and technology providers. 

By leveraging national Farm Advisory Services 
(FAS), as highlighted in a recent European Policy 
Centre report, farmers can be empowered to adopt 
digital tools and meet CAP requirements, over-
coming barriers to digital access and accelerating 
agricultural sustainability. These frameworks may 
also help to showcase successful AI implementa-
tion cases from across the EU, which may inspire 
and guide other Member States, reducing regional 
disparities.

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/agriculture-and-green-deal/strategic-dialogue-future-eu-agriculture_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/agriculture-and-green-deal/strategic-dialogue-future-eu-agriculture_en
https://ec.europa.eu/eip/agriculture/en/about.html
https://ec.europa.eu/eip/agriculture/en/about.html
https://eu-cap-network.ec.europa.eu/about/eu-cap-network_en
https://ec.europa.eu/eip/agriculture/en/about/akis-eip-agri-spotlight.html
https://ec.europa.eu/eip/agriculture/en/about/akis-eip-agri-spotlight.html
https://www.epc.eu/content/Digital_Agri_Food_DP_v6.pdf
https://www.epc.eu/content/Digital_Agri_Food_DP_v6.pdf
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05 – Guiding the Deployment of AI 

Policymakers can help guide the sustainable and responsible deployment 
of infrastructure and AI-powered solutions to boost AI’s beneficial impacts 
while mitigating any potential risks. 

5.1 Addressing Potential Environ-
mental Impacts of AI Operators

Electricity demand is rising across the economy 
due to the convergence of factors such as onshor-
ing, electrification of transport, heat and industry, 
and adoption of AI. As the digital economy grows, 
the economic and societal returns are accompa-
nied by growth in energy use. According to the 
International Energy Agency (IEA), global electricity 
use will need to grow more than 2.5x by 2050 to 
meet the demands of economic growth, electri-
fication, and universal energy access. The public 
and private sector can work together to meet this 
demand responsibly.

While AI offers new solutions for climate action, it 
has its own environmental impact. According to 
the IEA World Energy Outlook 2024, data centre 
electricity consumption in 2022 was estimated to 
be in the range of 240 to 340 TWh, around 1% to 

1.3% of total electricity consumption. The same 
report notes that, growth of electricity demand for 
data centres is projected to be rapid, but the level 
looks set to remain relatively small in the context of 
overall global demand growth. Technology compa-
nies are already leaders in deploying clean energy. 
Tested optimisation practices, when used together, 
can reduce the energy required to train an AI model 
by up to 100x, and reduce associated emissions by 
up to 1,000x22. 

Initiatives worldwide, including many being driven 
out of Europe, are focused on improving data 
centre sustainability through comprehensive 
reporting, energy efficiency, and accelerated 
deployment of carbon-free energy sources. With 
these initiatives, and by building on the strong track 
record of the digital sector on energy efficiency 
and clean energy procurement23, the environmen-
tal footprint of AI infrastructure can be mitigated, 
ensuring a more sustainable and responsible 
approach to technological advancement. 

https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://www.iea.org/reports/world-energy-outlook-2024?utm_content=buffer9942a&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer
https://about.bnef.com/blog/corporate-clean-power-buying-grew-12-to-new-record-in-2023-according-to-bloombergnef/
https://ieeexplore.ieee.org/document/9810097
https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks
https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks
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1. Enabling Data Centre Decarbonisation and AI 
Transparency

A range of legislative and non-legislative measures 
are already in place that will support the digital 
sector to be transparent about its environmental 
impact, and drive improvements in data centre 
sustainability, including the Code of Conduct for 
Data Centres (EU DC CoC) which has been signed 
by more than 500 data centres, and the Climate 
Neutral Data Centre Pact, which data centre oper-
ators developed and launched in cooperation with 
the European Commission, to help reach climate 
neutrality for European data centres by 2030. 
Under the Energy Efficiency Directive (EED), the EU 
has also adopted targeted legislation that requires 
transparent reporting on the energy performance 
and sustainability of data centres, while mandating 
the development of an EU-wide sustainability rating 
scheme for data centres. Most recently, the AI Act 
introduced transparency requirements on the envi-
ronmental impact of AI models. 

Good progress has already been made on data 
centre energy efficiency; data centre operators 
are the leading buyers of renewable energy both 
in Europe24 and worldwide25. However, more can be 

done to enable full operational decarbonisation, 
100% use of carbon-free energy, and the further 
implementation of waste heat recovery projects.

Policy Recommendation

Ensure that the EU-wide sustainability rating 
scheme for data centres encourages best-prac-
tices in sustainability, including adoption of hourly, 
local carbon-free energy matching

The EU-wide sustainability rating scheme for data 
centres can be a key driver of progress. It can be 
designed to recognise and reward best practice to 
incentivise operators to innovate, fully decarbonise 
their electricity supply and encourage efficient use 
of data centre infrastructure. It should champion 
KPIs that are within the control of the data centre 
operator (e.g. Power Usage Effectiveness, Water 
Usage Effectiveness, Renewable Energy Factor) 
and are in line with the EED reporting scheme. 
Other KPIs that are not fully in the control of the 
operator (e.g. Energy Reuse Factor) should not 
carry the same weight. Instead, the scheme should 
include additional ‘bonus indicators’ on top of the 
core KPIs, particularly an indicator that recognises 
hourly carbon-free energy matching. 
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https://joint-research-centre.ec.europa.eu/scientific-activities-z/energy-efficiency/energy-efficiency-products/code-conduct-ict/european-code-conduct-energy-efficiency-data-centres_en
https://joint-research-centre.ec.europa.eu/scientific-activities-z/energy-efficiency/energy-efficiency-products/code-conduct-ict/european-code-conduct-energy-efficiency-data-centres_en
https://www.climateneutraldatacentre.net/
https://www.climateneutraldatacentre.net/
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Google Aims to Run on 24/7 Carbon-Free Energy by 2030

Google’s 24/7 Carbon-Free Energy (CFE) programme aims to support every Google product and 
service with carbon-free energy sources, every hour of every day, on every electricity grid where 
the company operates, by 2030. In 2023, Google’s average hourly carbon-free energy score26 
across all regions was 64%. Ten of our grid regions achieved at least 90% CFE, with six of them 
being in Europe27. 

It is also important to ensure the EU Taxonomy 
technical screening criteria for sustainable data 
centres are harmonised with the EED sustainability 
framework.

Policy Recommendation 

Develop new frameworks for demand response that 
accommodate the operational constraints of data 
centres 

Demand response (DR) participation can be 
expanded to include a broader range of industries, 
including data centres, by developing a voluntary 
framework that accounts for the diverse oper-
ational constraints of different sectors, such as 
activation notice periods, volume, duration. To 
enable large-scale adoption, this approach requires 
updating and harmonising DR aggregation models 
across Europe. Key actions include removing the 
requirement for customers to operate exclusively 
through Balancing Responsible Parties (BRPs) and 
revising ancillary service frameworks to facilitate 
and incentivise DR participation. This harmonisa-
tion would unlock significant flexibility potential 
while ensuring alignment with EU energy market 
objectives.

Policy Recommendation 

Simplify permitting processes for data centre heat 
recovery

We suggest implementing policies and measures 
that enable data centres to recover and utilise 
waste heat. In particular, the process of obtaining 
permits for connecting data centres and other 
industrial sites to district heating networks should 
be simplified to reduce administrative barriers and 
accelerate project implementation.

Policy Recommendation 

Develop methodologies and standards to measure 
the energy impact of AI models 

Today there are significant challenges with assess-
ing the energy consumption of individual AI models. 
Many AI foundational models have multiple gen-
erations of iterative training and fine-tuning, and 
experimentation in development which provides an 
unclear boundary on which to measure energy use. 
For some models, historical energy usage data may 
not be available. Another challenge is allocating the 
energy usage of a foundational LLM across various 
use cases in which derivative AI models are being 
deployed.

The development of methodologies and standards 
is important in order to accurately measure the 
energy impact of AI models. The development of 
these methodologies requires proper engagement 
and consultation with industry, and consistency and 
alignment with international efforts, for example 
measurement methodologies under consideration 
by bodies like the International Energy Agency (IEA) 
or International Standards Organisation (ISO), or 
that may be developed by other jurisdictions out-
side of the EU. 
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32021R2139
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2. Evolving Electricity Market Mechanisms to 
Enable Growth of Carbon-Free Energy 

The new Renewable Energy Directive (RED III) 
introduces an ambitious target of 42.5% renewable 
energy share by 2030. RED III is expected to boost 
renewable electricity for data centres, helping 
to reduce their environmental impact. While RED 
III provides momentum for increasing renewable 
energy capacity, its expansion is still hampered by 
slow and complex permitting processes for renew-
able projects and insufficient grid infrastructure. 
This bottleneck delays both renewable installations 
and grid expansion. Moreover, although the long-
standing policy focus on renewable energy targets 
has boosted renewables like wind and solar power, 
it may have neglected the need to advance other 
firm and flexible carbon-free energy technologies 
– such as advanced geothermal, long-duration 
energy storage, and next-generation nuclear – all 
needed to fully decarbonise electricity grids in 
Europe.

Corporate purchasers of clean energy, including 
data centre companies, have contributed to the 
rollout of renewable power through long-term 
power purchase agreements (PPAs). Indeed, the 
data centre sector is the biggest contributor to new 
renewable generation capacity via Corporate Power 
Purchase Agreements (CPPAs), both in Europe 
and globally. Yet the current system of monthly or 
annual Guarantees of Origin fails to accurately rep-
resent the actual energy mix used by data centres. 

The Clean Industrial Deal and Electrification Action 
Plan can provide the momentum to further decar-
bonise Europe’s energy systems, supporting the 
deployment of carbon-free electricity across 
Member States to meet the growing demand from 
industry and retail consumers.

Policy Recommendation 

Update electricity market mechanisms under the 
Electricity Market Design to incentivise the devel-
opment of more firm and flexible carbon-free 
resources by implementing increasingly stringent 
emission performance caps, and scoring criteria 
that favour zero emission technologies in capacity 
market mechanisms and ancillary services.

All carbon-free energy technologies can contrib-
ute to the EU’s decarbonisation objectives, and 
allowing for multiple technology pathways will 
reduce risks. The EU Emissions Trading Scheme 
(ETS) is focused on bringing down emissions from 
European power and industry plants through a 
technology-neutral CO2 price. 

Europe’s need for firm and flexible resources will 
also grow as the penetration of variable renewables 
increases. The market mechanisms that secure 
these resources (namely Capacity Remuneration 
Mechanisms (CRMs) and ancillary services) must 
evolve to allow technologies like storage to partic-
ipate, and should favour carbon-free technologies 
to reduce Europe’s dependency on gas imports. 
The EU should fully implement the gradually 
decreasing stringent emission performance caps 
foreseen by electricity market design rules in these 
market mechanisms. In addition, a scoring criteria 
that weights towards zero emission technologies 
should be introduced within CRMs and ancillary 
services markets. Barriers limiting participation of 
storage, renewables, demand response and other 
technologies may also be removed by ensuring 
that designated capacity factors when measur-
ing contribution to resource adequacy do not tilt 
procurement in favour of fossil-fuelled capacities 
when system needs could be equally met by car-
bon-free technologies. 

Without these reforms it may be difficult to scale 
investment in the technologies needed to fully 
decarbonise, contributing to higher gas depen-
dency and costs for consumers. 
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https://energy.ec.europa.eu/topics/renewable-energy/renewable-energy-directive-targets-and-rules/renewable-energy-directive_en
https://resource-platform.eu/buyers-toolkit2/ppa-deal-tracker/
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Policy Recommendation 

Stimulate investments in the next generation of 
clean energy technologies by streamlining permit-
ting processes and incentivising procurement 

To continue to play a leading role in innovation, 
the EU can also continue to prioritise R&D and 
industrial deployment of advanced clean energy 
technologies to achieve the decarbonisation of the 
energy system. These technologies will be needed 
to complement the rapid growth of wind and solar 
power and ensure additional EU key priorities in 
terms of flexibility and reliability. 

We recommend Member States and the European 
Commission to further streamline permitting 
processes, for transmission and distribution infra-
structure under the EU Action plan for Grids and 
for strategic clean energy projects under the 
Renewable Energy Directive, emergency regu-
lations and the implementation of the Net Zero 
Industry Act. Digitalisation of permitting processes 
can significantly support this goal. In line with the 
Draghi report, the Commission should also consider 
extending acceleration measures that currently 
apply to renewable energy projects and net-zero 
strategic projects to heat networks, hydrogen, 
CCUS, and offshore infrastructure.

To enhance support for public-private cleantech 
procurement of these technologies, we recommend 
the Commission to also simplify procedures under 
the Innovation Fund, European Investment Bank, 
and the Important Projects of Common European 
Interest (IPCEIs), as recommended in the Draghi 
report. These should scale demonstration test 
beds, provide low-interest or grants financing, and 
expand public investments in first-of-a-kind scale 
pilots, with roadmaps for industrial deployments. 

Policy Recommendation 

Encourage the rapid implementation of granular 
Guarantees of Origin (GOs), enabling the matching 
of produced carbon-free electricity to demand on 
an hourly basis

The electricity market design should allow large 
electricity consumers to procure clean energy that 
matches their consumption patterns on an hourly 
basis, by enabling market instruments such as 24/7 
fossil-free Power Purchase Agreements (PPAs) 
and granular Guarantees of Origin, which enable 
the matching of produced carbon-free electric-
ity to demand on an hourly basis. Analysis has 
shown that by steering more consumers towards 
a 24/7 CFE framework, Europe can support both 
the deployment of mature renewable technologies 
and the commercialisation of the next generation 
of technologies needed to completely decarbo-
nise the grid. This can deliver deeper emission 
reductions by reducing fossil fuel investment and 
improving the integration of renewables into the 
energy system. 

RED III enabled for the first time the issuance of 
GOs at the hourly or sub-hourly level.28 However, 
Member-State implementation of systems to pro-
vide granular GOs has lagged. European issuing 
bodies could adopt ENTSO-E’s recommendations 
to evolve the current GO system towards a target 
model in which GOs are time-stamped and their 
trade across borders is eventually limited to the 
levels of available capacity between bidding zones. 
Working towards this target model can provide 
additional incentives to develop CFE resources, 
flexibility and even network infrastructure in loca-
tions where they are most needed. Furthermore, 
by contracting for carbon-free energy on an hourly 
basis, consumers can reduce their exposure to 
volatile electricity prices even further than with 
single-technology PPAs, enhancing the competi-
tiveness of energy sourcing options in Europe.
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https://zenodo.org/record/7180098#.Y-J43XbML8A
https://247.eurelectric.org/hedging-benefits/
https://247.eurelectric.org/hedging-benefits/
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Enabling and deploying AI-powered decarbonisation in the EU has 
significant potential to drive competitiveness and prosperity.

While progress has been made, the pace of emis-
sions reduction needs to accelerate significantly 
if the EU desires to meet its ambitious climate 
targets. By enabling better forecasting, informing 
policy decisions, and optimising complex systems, 
AI can revolutionise the EU’s approach to climate 
change mitigation and adaptation.

The EU’s Digital Decade targets, the European 
Green Deal and the Clean Industrial Deal provide a 
basis to leverage AI to meet the EU competitiveness 
and climate objectives. By aligning these initiatives, 
a powerful synergy can be built between digital 
transformation and environmental sustainability. 
Accelerated AI adoption under the 2024-2029 EU 
mandate can play a key role in meeting the EU’s 
climate-neutrality goal — and in so doing, also 
address other priorities such as competitiveness, 
resilience and security, as set out in the EU’s new 
Strategic Agenda. Through the development of new 
standards, targeted support measures, improved 
incentives and new collaboration frameworks, the 
EU can seize the advantages of this revolutionary 
technology to meet societal goals. 

Google remains committed to collaborating with 
stakeholders across Europe to harness the power 
of AI for responsible innovation. Working together, 
we can unlock AI’s full potential to help the EU 
address its climate goals and create a more sus-
tainable and secure future. The time for action is 
now, and AI will be a primary tool to combat this 
challenge.
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Full Summary of our Policy Recommendations:

Enable

Making technology 
infrastructure accessible 
and affordable

Increasing availability of 
high-quality datasets in 
climate-relevant sectors

Cultivating awareness and 
building expertise

Improve access to funding for data collection devices 
in emissions-intensive sectors and to enable adaptation 
responses

Adopt targeted measures like voucher schemes and fibre 
industry standards to increase the uptake of high-speed 
connectivity in EU Member States

Improve and harmonise framework conditions to 
incentivise the development of compute infrastructure, 
including policies related to infrastructure planning and 
energy supply

Improve integration of data centres into energy planning 
processes

Develop interoperability standards across data collection 
devices in climate-relevant sectors and/or short-term 
incentives to stimulate data sharing and use

Adopt and implement common data sharing guidelines 
and standards for cross-sectoral and international data 
collection, storage and access

Increase the transparency of datasets generated through 
national projects 

Develop specialised training programmes for public 
officials in AI for climate action

Upskill and reskill workers by developing specialised 
public-private partnership programmes and leverage 
existing skilling programmes
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Transport

Agriculture & Forestry

Deploy

Defining and delivering on public sector 
climate priorities

Encouraging private 
sector adoption of 
AI solutions

Energy

Industry

Use AI to track progress towards envi-
ronmental goals

Leverage AI in climate adaptation 
planning and in crisis response to cli-
mate-related hazards 

Accelerate the implementation of the 
Digitalisation of Energy Action Plan in 
the context of the upcoming Strategic 
Roadmap for Digitalisation and AI in the 
energy sector and establish new guide-
lines for congestion management

Develop recommendations to guide 
local public authorities, energy and 
urban planning agencies, and con-
struction companies to fully leverage 
AI to meet the provisions of the Energy 
Performance of Buildings Directive

Develop international guidelines on 
the use of AI for monitoring methane 
emissions

Encourage use of AI in R&D initiatives in 
the Clean Industrial Deal and establish 
net-zero regulatory sandboxes

Develop a dedicated Roadmap to sup-
port AI-driven solutions for Transport, in 
collaboration with cities and the private 
sector, outlining concrete actions to 
accelerate AI deployment and increase 
competitiveness

Develop internationally-aligned 
guidelines on the use of AI for contrails 
tracking

Introduce financial incentives to sup-
port deployment of innovative digital 
technologies as part of sustainability 
programmes in the agricultural sector

Strengthen existing collaboration 
frameworks for the exchange of 
knowledge and best digital practices in 
agricultural sector
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Guide

Enabling data centre 
decarbonisation and 
AI transparency

Addressing potential 
environmental 
impacts of AI 
operators

Evolving electricity 
market mechanisms 
to enable growth of 
carbon-free energy

Develop new frameworks for demand 
response that accommodate the opera-
tional constraints of data centres

Ensure that the EU-wide sustainability 
rating scheme for data centres encour-
ages best-practices in sustainability, 
including adoption of hourly, local 
carbon-free energy matching

Simplify permitting processes for data 
centre heat recovery 

Develop methodologies and standards 
to measure the energy impact of AI 
models

Update electricity market mechanisms 
under the Electricity Market Design to 
incentivise the development of more 
firm and flexible carbon-free resources 
by implementing increasingly stringent 
emission performance caps, and scor-
ing criteria that favour zero emission 
technologies in capacity market mech-
anisms and ancillary services

Stimulate investments in the next gen-
eration of clean energy technologies by 
streamlining permitting processes and 
incentivising procurement

Encourage the rapid implementation of 
granular Guarantees of Origin, enabling 
the matching of produced carbon-free 
electricity to demand on an hourly basis
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Reference Point: Summary of Acronyms

07 – Appendix

AI

B2B

B2C

CAP

CCI

CFE

EED

EDSO

EIE

ENTSO-E

EPBD

ETS

FSDN

GDDS

GHG

ICT

IEA

ITS

NZIA

RED

SME

SMRD

VET

Artificial Intelligence

Business-to-business

Business-to-consumer

Common Agricultural Policy

Climate Change Initiative

Carbon-Free Energy

Energy Efficiency Directive

European Distribution Systems Operators 

Environmental Insights Explorer

European Network of Transmission System Operators

Energy Performance of Buildings Directive

Emissions Trading System

Farm Sustainability Data Network Regulation 

Green Deal Data Space

Greenhouse gas

Information and communications technology

International Energy Agency

Intelligent Transport Systems

Net-Zero Industry Act

Renewable Energy Directive

Small and medium-sized enterprises

Soil Monitoring and Resilience Directive 

Vocational education and training
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1	 Boston Consulting Group, Accelerating Climate Action with AI, 
(2023)

2	 Implement Consulting, The economic opportunity of AI in the EU, 
(2024)

3	 As of the end of 2023. Actual generation capacity may vary from 
the signed amounts based on changes during construction or 
project terminations.

4	 According to the 2024 State of the Energy Union report and the EU 
Climate Action Progress Report 2024,

5	 We would like to extend our appreciation and gratitude to all the 
individuals and organisations that participated in one-to-one 
interviews, roundtable discussions, fireside chats or broader dis-
cussion forums.

6	 https://www.consilium.europa.eu/media/65398/2930-06-23-euco-
conclusions-en.pdf

7	 Contrails, short for condensation trails, are the line-shaped clouds 
that may be spotted behind airplanes. They form when water 
vapour in the air condenses around tiny particles of soot and other 
pollutants emitted by airplane engines. Contrails can trap heat in 
the atmosphere by reflecting heat back to Earth, which can con-
tribute to global warming.

8	 Political Guidelines 2024-2029_EN
9	 Fixed infrastructure involves wired connections that remain sta-

tionary. It forms the backbone of high-speed, reliable connectivity.
10	 The growth of data centre campuses is typically phased and there 

is some inherent uncertainty in the timeline by which they grow 
into their maximum power reservation. By ensuring that capac-
ity reservation and connection rules accommodate this staged 
growth, data centre operators can plan major long-term invest-
ments in this essential infrastructure.

11	 Climate TRACE was established using financial support from 
Google.org

12	 Joint Research Centre (2024), Unlocking Green Deal Data: 
Innovative Approaches for Data Governance and Sharing in Europe

13	 The Data Commons platform is hosted by Google
14	 Micro-credentials certify the learning outcomes of short-term 

learning experiences, for example a short course or training. They 
offer a flexible, targeted way to help people develop the knowl-
edge, skills and competences they need for their personal and 
professional development (Source: EC)

15	 Intelligent infrastructure or intelligence transport systems are 
defined in the ITS Directive as systems in which ICT are applied in 
the field of road transport, including infrastructure, vehicles and 
users, and in traffic management and mobility management, as 
well as for interfaces with other modes of transport.

16	 Source: Google paper on “The economic opportunity of AI in 
the EU-27: Beyond the hype- capturing the long-term economic 
potential of generative AI in the EU”, publication date Oct 01 2024.

17	 Congestion management refers to the management of certain 
areas of the grid system where electricity flows have a negative 
effect on the available transmission capacity of the grid.

18	 According to the NZIA, by 30 March 2025, the Commission shall 
adopt a delegated act to amend the Annex on the basis of the 
list of net-zero technologies set out in Article 4 to identify the 
sub-categories within net-zero technologies (e.g. “transformative 
industrial technologies for decarbonisation”) and the list of spe-
cific components used for those technologies.

19	 Google (2024) Environmental Report, p.81, footnote 6

20	 Reductions in stops estimates are based on early data points from 
Google’s analysis of traffic patterns before and after recommended 
adjustments to traffic signals that were implemented during tests 
conducted in 2022 and 2023. Emissions reductions estimates are 
modeled using a Department of Energy emissions model. A single 
fuel-based vehicle type is used as an approximation for all traffic, 
and it is not yet adjusted for local fleet mix. These data points 
are averaged from coordinated intersections, and are subject to 
variation based on existing scenarios. We expect these estimates 
to evolve over time and look forward to sharing continued results 
as we perform additional analysis

21	 EC (2023) Approved 28 CAP Strategic Plans (2023-2027) Summary 
Overview for 27 Member States

22	 Google (2024) Environmental Report
23	 IEA (2024) Tracking Clean Energy Progress - Data Centres and 

Data Transmission Networks
24	 RE-Source (2024) PPA Deal Tracker
25	 IEA (2024) Tracking Clean Energy Progress - Data Centres and 

Data Transmission Networks
26	 Carbon-free energy (CFE) technologies include the types of 

electricity generation that do not directly emit carbon dioxide, 
including solar, wind, geothermal, hydropower, and nuclear. In 
addition, when deployed with the appropriate guardrails, low-car-
bon technologies including sustainable biomass and carbon 
capture and storage (CCS) can contribute to a CFE portfolio. 
Energy storage systems (ESS) can contribute as well. See Google 
(2021) 24/7 Carbon-Free Energy: Metrics & Methodologies for more 
information on how we calculate our carbon-free energy score.

27	 Google (2024) Environmental Report, p.77
28	 “In the context of a more flexible energy system and growing 

consumer demand there is a call for a more innovative, digital, 
technologically advanced and reliable tool to support and docu-
ment the increasing production of renewable energy. To facilitate 
digital innovation in that field, Member States should, where appro-
priate, enable issuing guarantees of origin in fractions and with a 
closer to real time timestamp.” RED III Preamble.
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https://web-assets.bcg.com/72/cf/b609ac3d4ac6829bae6fa88b8329/bcg-accelerating-climate-action-with-ai-nov-2023-rev.pdf
https://cms.implementconsultinggroup.com/media/uploads/articles/2024/The-economic-opportunity-of-generative-AI-in-the-EU/The-economic-opportunity-of-AI-in-the-EU.pdf
https://energy.ec.europa.eu/topics/energy-strategy/energy-union/ninth-report-state-energy-union_en
https://climate.ec.europa.eu/eu-action/climate-strategies-targets/progress-climate-action_en
https://climate.ec.europa.eu/eu-action/climate-strategies-targets/progress-climate-action_en
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https://www.gstatic.com/gumdrop/sustainability/google-2024-environmental-report.pdf
https://resource-platform.eu/buyers-toolkit2/ppa-deal-tracker/
https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks
https://www.iea.org/energy-system/buildings/data-centres-and-data-transmission-networks
https://www.gstatic.com/gumdrop/sustainability/24x7-carbon-free-energy-methodologies-metrics.pdf
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https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=OJ:L_202302413


The AI Opportunity for Europe’s Climate Goals 
- a Policy Roadmap

For further information email vilmakaza@google.com 

mailto:vilmakaza@google.com

