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INTRODUCTION
This document summarises key information and insights with respect to the topics of
Artificial Intelligence (AI) and Sustainability, as part of the international outreach for
human-centric artificial intelligence initiative (InTouchAI.eu). This report merges both the exante and the ex-post activities that the team carried out with respect to the Expert Workshop
on AI for Sustainability organised in the frame of the event “European AI Excellence and
Trust around the world”1 held at Expo Dubai on 15 and 16 March 2022.
Since 2018, the European Commission and its Member States have joined their forces to
foster AI excellence from the lab to the market by accelerating investments, acting on national
strategies and aligning AI policies. At the same time, Europe has progressed in its humancentric approach by proposing world’s first legislative framework with requirements for
Trustworthy AI. The workshop on AI and Sustainability presented European projects that are
working on solutions and applications contributing in different ways to environmental
sustainability to stimulate the discussion on how AI can be beneficial in this field and, more
generally, on how the European approach for AI is perceived and influential internationally.
The document is divided into three main sections. The first part “Background Paper”
illustrates the fundamental concepts of Sustainable AI, including:


an overview of the most important European policies for sustainability and their relation
to AI;



the potential of AI to address Sustainable Development goals and Climate Change,
while also pointing out the significant negative impacts that could be generated by this
technologies;



some key recommendations and guidelines both for research and policy makers.

The second part “Detailed Workshop Report” provides a summary of the discussions
emerged from the experts participating to the workshop held in Dubai. While the last section
“Conclusions and Research Suggestions” builds on the previous two to provide
suggestions for future activities and recommendations for research and policy, including
specific suggestions for “Deep Dive” studies.

1
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https://excellenceandtrust.intouchai.eu/

BACKGROUND PAPER

AI FOR SUST AINABILITY
Sustainability and climate actions are words often used in combination and at times
interchangeably. However, they refer to slightly different yet related concepts: sustainability
encompasses sustainability of the natural environment as well as social and economic
sustainability. In this sense, climate change is embedded within environmental sustainability.
Sustainable development – the development that meets the needs of present generations
without compromising the ability of future generations to meet their needs – is deeply rooted
in the European project.2 When thinking about sustainable development, it is important to
consider the United Nations (UN) 2030 Agenda for Sustainable Development and its 17
Sustainable Development Goals (SDGs) adopted in 2015, which represent a global
commitment to eradicate poverty and aim to achieve a sustainable world by 2030 and
beyond, with human well-being and a healthy planet at its core. The current European
political guidelines, including the European Green Deal and the European Commission’s
annual work programmes, integrate the SDGs into all Commission proposals, policies, and
strategies. In fact, the six headline ambitions announced in President von der Leyen’s
Political Guidelines address all of the 17 SDGs (see Figure 1)3. A special mention is required
for the European Green Deal, which aims at making Europe climate neutral by 2050,
boosting the economy through green technology, creating sustainable industry and transport,
and cutting pollution.
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https://ec.europa.eu/info/sites/default/files/rp_sustainable_europe_30-01_en_web.pdf
https://ec.europa.eu/info/strategy/international-strategies/sustainable-development-goals/eu-holistic-approachsustainable-development_en
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Figure 1: European Commission Priorities vs SDGs

In the last annual “Sustainable development in the European Union — Monitoring report on
progress towards the SDGs in an EU context (2021 edition)”4, Eurostat’s monitoring exercise
shows how the EU is performing with respect to SDGs according to the selected indicators
over the past five- and fifteen-year periods. If we merely focus on the most recent five-year
period (‘short-term’), we then derive from the Figure 2 below5 that, the EU made progress
towards most goals albeit with varied pace. For example, the EU made strong progress
towards fostering peace and personal security, access to justice and trust in
institutions (SDG 16). Good progress was also visible in reducing poverty and social
exclusion (SDG 1) and in improving the EU’s health situation (SDG 3), but these results do
not reflect the impact of the COVID-19 pandemic as data still refers to the period up to 2019.
These effects were instead registered in the notable slowdown in progress within the
economy and labour market (SDG 8), education (SDG 4), gender equality (SDG 5), other
inequalities (SDG 10) as well as global partnerships along with the means of implementation
(SDG 17). The overall assessment of SDG 13 ‘Climate action’ remains neutral: while
4

https://ec.europa.eu/eurostat/documents/3217494/12878705/KS-03-21-096-EN-N.pdf/8f9812e6-1aaa-7823-928f03d8dd74df4f?t=1623741433852
5 The authors highlight that many indicators refer to the period up to 2019 only, which means that the findings presented
here sometimes refer to the situation before the COVID-19 pandemic.
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positive trends are visible for climate mitigation and support to climate action, the assessment
of the past five years is negatively affected by the intensifying climate impacts that Europe
faces. Finally, the EU witnessed the recoiling away from two of the goals, i.e., Life on land
(SDG 15), Affordable and clean energy (SDG 7).

Figure 2: Overview of EU progress towards SDGs

In this context, artificial intelligence (AI) amongst other digital and emerging
technologies represent a strategic opportunity to accelerate progress towards the
achievement of the SDG targets. For example, in 2018 the McKinsey Institute analysed
around 160 AI use cases with potential applications for social good and mapped them
towards the 17 SDGs (see Figure 3 below)6. The analysis groups the use cases into ten
social-impact domains based on taxonomies in use among social-sector organisations, such
as the AI for Good Foundation and the World Bank, and then mapped them to the SDGs.
6

6

https://www.mckinsey.com/featured-insights/artificial-intelligence/applying-artificial-intelligence-for-social-good

Although it is not a comprehensive evaluation of AI’s potential for each SDG, we can see
how most of the AI use cases address good health and well-being (SDG 3) along with peace,
justice, and strong institutions (SDG 16). On the other hand, very few use cases were related
to Life below water (SDG 14), Affordable and clean energy (SDG 7), Clean water and
sanitation (SDG 6), Responsible consumption and production (SDG 12), Sustainable cities
and communities (SDG 11), and Gender equality (SDG 5). Within the Climate action (SDG
13), more AI use cases are identified, and they mainly tackle sustaining biodiversity and
combating the depletion of natural resources, pollution, and climate change. For instance,
the Rainforest Connection7, a Bay Area non-profit, developed an AI platform to detect illegal
logging in vulnerable forest areas by means of audio-sensor data analysis that support
conservancy efforts across the world.

Figure 3 Where AI use cases fall within the UN SDG
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https://rfcx.org/

Finally, the research points out some bottlenecks to realise the full potential of AI for social
good. The most significant ones consist in data accessibility and data quality, AI talent
shortage, regulatory limitations, organisational and deployment challenges.

ENVIRONMENT AL SUSTAINABILITY AND CLIMATE CHANGE
Within the broader framework of sustainability, environmental sustainability and climate
change require a closer analysis. In fact, in the last years research and studies proved that
human activity has impacted the earth and the environment in an unprecedented manner8.
The impacts are tangible in every region across the globe and materialise in heatwaves,
heavy precipitation, droughts, and tropical cyclones. Europe is no exception to this trend9:
Temperatures will rise, the frequency and intensity of hot extremes are projected to keep
increasing regardless of the greenhouse gas emissions scenario. Relative sea level will rise
in all European areas except the Baltic Sea.
Limiting human-induced global warming to a specific level requires a global effort to reduce
cumulative CO2 and other greenhouse gas emissions (e.g., methane), to decrease aerosol
pollution and improve air quality, act upon transportation and de-forestation, etc. These
actions should enable a global green transition to stop climate change and environmental
degradation.
The transformative potential of Artificial Intelligence (AI) to contribute to the green
transition has been studied and developed increasingly. As underlined by the study
requested by the Special Committee on Artificial Intelligence in a Digital Age (AIDA) “The
role of Artificial Intelligence in the European Green Deal”10, AI and other technologies enable
and accelerate the analysis of large amounts of data to increase our knowledge base,
allowing us to better understand and tackle environmental challenges.
Another interesting analysis was carried out by D. Rolnick et al. who recently published a
study describing how machine learning (ML) can be applied with high impact in the fight

8

Sixth Assessment Report by IPCC,
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM_final.pdf
9 European Regional Facsheet of the Sixth Assessment Report by IPCC,
https://www.ipcc.ch/report/ar6/wg1/downloads/factsheets/IPCC_AR6_WGI_Regional_Fact_Sheet_Europe.pdf
10 https://www.europarl.europa.eu/RegData/etudes/STUD/2021/662906/IPOL_STU(2021)662906_EN.pdf
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against climate change 11 . The study identifies different strategies spanning from climate
mitigation and adaptation, to meta-level tools that enable other strategies (see Figure 4),
highlighting the growing research that has been carried out in the last years leveraging both
the AI uptake along with the pressing need for solutions for climate change.

Figure 4: Climate change solution domains vs machine learning areas

11
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https://arxiv.org/pdf/1906.05433.pdf

The main categories of AI applications for climate change mitigation and adaptation can be
categorised as12:


Gathering information for improved decision-making: nowadays new data is
always available thanks to remote sensors on Earth observing systems, long-term
ecological monitoring networks from national to continental scale, the deployment of
automated and inexpensive sensor networks along with citizens. The large amount of
data availability enables a set of AI applications that can support a better understanding
of climate change phenomena, informing better policy making and predictive actions.
For example, ESA’s project Digital Twin Earth provides a model for the monitoring of
the health of the planet by combining earth observation and AI techniques13. The
model shows how human behaviour impacts the Earth’s interconnected system aiming
at supporting the field of sustainable development, reinforcing Europe’s efforts for a
better environment and the achievement of the Green Deal.



Informing responsible business behaviour: AI can improve the efficiency of realworld systems by forecasting not only quantities such as wind power production,
transportation demand, and extreme events, but also providing early detection of faults.
This can result in better management of resources, energy, and material within
contexts such as power system optimisation (e.g., including managing industrial
heating and cooling systems), infrastructure planning (e.g., to detect leaks in natural
gas pipelines, identify anomalies in solar panel outputs), and disaster management.



Accelerating scientific experimentation and approximating time-intensive
simulations: AI can help accelerate the process of scientific discovery, e.g., by
learning from past experiments to suggest future experiments, and by speeding up
intensive computational simulations with approximation of climate models and power
system optimisation models.

The potential of AI enables the realisation of a green transition across the different sectors.
For example, in the energy sector AI can support the integration and management of clean
and renewable energy into intelligent electricity grids. Similarly, AI can improve the transport
and infrastructure systems management, support precision agriculture and water usage,

12

see also “Artificial Intelligence and Climate Change Opportunities, considerations, and policy levers to align AI with
climate change goals” (available here https://us.boell.org/sites/default/files/202012/Artificial%20Intelligence%20and%20Climate%20Change_FINAL.pdf ) and the other sources already mentioned
13 https://www.esa.int/ESA_Multimedia/Images/2020/09/Digital_Twin_Earth
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strengthen the circular economy by, for instance, assisting in the full process of waste and
material disposal.
Despite some narrative of AI as a “futuristic” technology, it is a technology mature
enough to enable most of the described applications as well as for future developments
in research areas such as embedded AI, interpretable and probabilistic machine learning can
boost the achievement of SDGs. However, AI is not a silver bullet, as David Rolnick
(Assistant Professor and Canada CIFAR AI Chair in the School of Computer Science at
McGill University and at Mila) pointed out during the “High-Level Conference on AI: From
Ambition to Action”14. A more holistic approach should be established in which AI acts as one
of several tools, by building AI and climate capacity within relevant organisations, ensuring
funding opportunities for interdisciplinary research and innovation, and considering climatealigned opportunities when shaping AI priorities.

SUST AINABILITY OF AI
As described above, the way in which AI might impact all aspects of sustainable development
is still a growing field of research. In a recent study appeared in Springer Nature, based on
a consensus-based expert elicitation process informed by previous studies aimed at mapping
SDGs interlinkages, R. Vinuesa et al. show that AI may act as an enabler on 134 targets
(79%) across all SDGs, while 59 targets (35%, also across all SDGs) may experience a
negative impact from the development of AI.15 (See Figure 5 below)

14

https://futurium.ec.europa.eu/en/european-ai-alliance/document/event-report-high-level-conference-ai-ambitionaction
15 https://www.nature.com/articles/s41467-019-14108-y.pdf
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Figure 5 Summary of positive and negative impact of AI on SDGs

Considering the three pillars of sustainable development, namely Society, Economy, and
Environment, AI impact can be summarised as follows:

12



Society – Fewer targets in the Society group can be impacted negatively by AI (31
targets, 38%) than those that have a positive impact (67 targets, i.e., 82%). If on the
one hand, AI enables better provision of food, health, water, energy services, and
supports the creation of circular economies and smart cities that efficiently use their
resources; while on the other hand, we can identify three main drawbacks. The first
consists in the high energy requirements and carbon footprint generated by massive
computational resources and data centres. The second stems from the fact that AI
systems are traditionally based on the needs and values of nations within which AI is
being developed and usually do not account for local peculiarities leading to potential
misuse in regions where ethical scrutiny, transparency, and democratic control are
lacking, enabling nationalism, hate towards minorities, and bias election outcomes.
Lastly, since AI technology is unevenly distributed, this disparity could infringe SDGs 1,
2, 3, 4, 5.



Economy – Benefits from AI from the economy category (42 targets corresponding to
70%) largely outnumber the negative impacts registered in 20 targets (33%). Focusing

on the negative consequences, those that may arise from the disparity in technology
and data resources and competences between low-/middle- and high- income
countries, as well as across the workforce, stand out.


Environment – As already described in the previous section, AI can strongly support
the good impact on the Environment category targets. In fact, for 25 targets (93%) AI
could act as an enabler whereas for only 8 (30%) AI could be considered an inhibitor.
However, as for the Society category, AI can negatively impact the environment due to
high energy needs (especially if from non-carbon-neutral energy sources) and it can be
conjectured that an increased access to AI-related information of ecosystems may drive
overexploitation of resources, disrupting ecosystems and biodiversity.

Apart from the concept of AI usage for sustainability; dealing with the positive impacts
of AI on SDGs, further attention needs to be paid also to the Sustainability of AI itself
which refers to a field of research addressing issues of sustainable development and
use of AI technologies16.
Nowadays, we are witnessing a growing interest in developing both conceptual and practical
frameworks to evaluate macro-scale effects, which pick up on underlying dynamics and
trends, and prioritise actions to align AI with climate strategies. For example, the paper
“Aligning artificial intelligence with climate change mitigation” 17 introduces a systematic
framework (Figure 6) for categorising the different kinds of impacts of AI on global
greenhouse gas (GHG) emissions that distinguish between the computing-related GHG
emissions of AI, and the reduced emissions or increases resulting from its applications.

16
17

13

https://link.springer.com/content/pdf/10.1007/s43681-021-00043-6.pdf
https://hal.archives-ouvertes.fr/hal-03368037/document

Figure 6: Conceptual framework for AI/ML impacts on greenhouse gas emissions

The framework covers three main aspects, moving from a micro to a macro perspective:
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The first layer accounts for the GHG emissions resulting from computing-related
impacts, caused by both the electricity used for AI computations (bottom-up approach)
and the embodied emissions associated with computing infrastructure and hardware
(top-down approach); see Figure 7. In the former category, the highest share of
emissions can be tracked back to the training phase of AI models, which is considered
the most energy-intensive stage of the full life cycle although infrequently done. If we
consider the emissions from the computing infrastructure, they are mostly caused by
AI-related workloads taking place in cloud and hyperscale data centres, with a smaller
share occurring on distributed devices such as personal computers, although in the
future it is expected to increase within the use of edge devices for inference tasks.
Energy efficiency has already started mitigating the effects of higher energy demands
from data centres on emissions, but the future balance between these trends remains
uncertain. Lastly, we should also account for emissions from the extraction of raw
materials (such as cobalt, palladium, tantalum, silver, gold, indium, copper, lithium and
aluminium); as well as from manufacturing and transportation, end-of-life management,

and resources consumed by supporting systems (e.g., cooling systems, uninterruptible
power supply, buildings).

Figure 7: Overview of GHG emissions from computed-related impacts

15



The second aspect involves the “immediate” effects of GHG emissions tied to the
short-term outcomes of applications of AI. We already described that some AI
applications might negatively contribute to some SDGs. For instance, some AI
applications might decrease the cost of emission-intensive activities (e.g., accelerating
oil and gas exploration and extraction by decreasing production costs and boosting
reserves) while at the same time increasing their consumption (e.g., greater use of
fossil fuels). Estimating these effects is extremely challenging as very little data is
available on AI deployment and the diversity of application areas.



The third layer involves the structural or “system-level” GHG effects induced by AI
applications that can have broader societal implications beyond their immediate impact.
We detect a rebound (i.e., when improved efficiency may yield lower GHG emissions
per use and a decrease in cost, resulting in increased consumption of the same or
other goods) as well as for lock-in effects (i.e., when AI may prevent other, e.g., lowcarbon technologies, from entering the market). For example, autonomous vehicles can
improve fuel efficiency, but also lead to higher rates of individualised vehicle travel
(rebound effect) and ingrain the role of trucks and private cars as the dominant means

for transportation, instead of enabling infrastructure for less emission-intensive rail,
public transit, and micro-mobility options (lock-in effect). Another possible system-level
impact occurs when broader lifestyle changes across society, for example by changing
the demand for goods and services, are induced by AI applications (e.g., advertising).
New approaches for developing forecasts and scenarios are needed to effectively estimate,
track and monitor all these effects, new reporting standards, more data collection, and novel
measurement methodologies.
For example, competing models should be selected while also considering carbon
emission metrics based on training time and sensitivity to hyperparameters. To
support this, some tools are already available: in “Aligning artificial intelligence with climate
change mitigation”18 L. Kaack et al. report tools for measuring AI/ML model energy use and
carbon emissions, metrics for reporting model accuracy as a function of computational
budgets, and benchmarks to measure training and inference efficiency. While in the article
“Sustainable AI: AI for Sustainability and the Sustainability of AI”19 A. van Wynsberghe cites
Machine Learning Emissions Calculator 20 for estimating the carbon footprint of GPU
compute; the ‘experiment-impact tracker’ framework 21 for tracking real-time energy
consumption and carbon emissions, as well as for generating standardised online
appendices; and ‘carbon tracker’22 for tracking and predicting the energy consumption and
carbon emissions of training Deep Learning models and stop them whenever the predicted
environmental cost exceeds certain acceptable thresholds.
To address the other two types of impacts (i.e., short-term outcomes of applications of AI
and system-level effects) a more holistic approach is proposed by H.S. Sætra in “A
Framework for Evaluating and Disclosing the ESG Related Impacts of AI with the SDGs”23.
This framework provides a structured, systematic, and transparent approach based on
guiding questions to analyse how AI relates to ESGs, by evaluating both direct and indirect
impacts at micro, meso and macro level (see Figure 8).

18
19
20
21
22
23
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https://hal.archives-ouvertes.fr/hal-03368037/document
https://link.springer.com/content/pdf/10.1007/s43681-021-00043-6.pdf
https://mlco2.github.io/impact/
https://github.com/Breakend/experiment-impact-tracker
https://github.com/lfwa/carbontracker
https://www.mdpi.com/2071-1050/13/15/8503

Figure 8: Proposed framework for evaluating AI impacts on SDG

Another example is the project SustAIn by Algorithm Watch 24 in which researchers are
working on tools that can be used to assess the sustainability of AI systems, based on a set
of criteria and indicators. The goal is to raise awareness among organisations, to provide
them with the tools to report on the sustainability of their AI systems and to make their AI
systems more sustainable.
All these tools are still not standard for AI researchers, development, and maintenance
teams, but standardised approaches, tools and reporting are fundamental to include
efficiency considerations and energy consumption during model development. Policy makers
should also be aware of such issues and tools to foster the creation of governance
mechanisms for Sustainable AI as well as addressing the Sustainability of AI.

THE EUROPE AN APPRO ACH AND CHALLENGES
At the recent COP26 conference held in Glasgow from the 31st of October to the 12th of
November 2021, there was a strong call for action to accelerate during this decade, yet the
final agreement was revised to account for some resistance to the more stringent targets
agreed upon for coal and fossil exploitation.

24

17

https://algorithmwatch.org/en/sustain/

In this context, the European Union has been determined to pursue its goals: since 1990 it
has cut its own greenhouse gas emissions by over 30%, it presented the European Green
Deal in December 2019 and it committed to the objective of climate neutrality by 2050 with
the European Climate Law. To achieve these challenging targets and reduce net
greenhouse gas emissions by at least 55% by 2030, a package of climate, energy, land use,
transport and taxation policies proposals were presented by the European Commission in
the last year such as: Communication on a European Green Deal 25 , Communication on
the Annual Sustainable Growth Strategy 2020 26 , Communication on the Green Deal
Investment Plan27, Proposal establishing Just Transition Fund28. The European Commission
has also established the KnowSDGs (Knowledge base for the Sustainable Development
Goals)29, a web-based platform that provides tools and organises knowledge on policies,
indicators, methods, and data to support the evidence-based implementation of the SDGs.
In particular, the platform also provides the SDG Policy Mapping tool which helps for better
understanding on how EU policies relate to the SDG framework, by mapping policy
documents with the SDGs and targets.
The European policies on sustainable development and green transition already
recognise that digital technologies - and AI in particular - are a critical enabler for
attaining the sustainability goals of the Green Deal in many different sectors as stated in
the second pillar of the Annual Sustainable Growth Strategy 202030. The Communication on
a European Green Deal clarifies that “The Commission will explore measures to ensure that
digital technologies such as artificial intelligence, 5G, cloud and edge computing as well as
the internet of things can accelerate and maximise the impact of policies to deal with climate
change and protect the environment”, while at the same time “The Commission will also
consider measures to improve the energy efficiency and circular economy performance of
the sector itself, from broadband networks to data centres and ICT devices. The Commission
will assess the need for more transparency on the environmental impact of electronic
communication services, more stringent measures when deploying new networks and the

25
26
27
28
29
30
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https://ec.europa.eu/info/sites/default/files/european-green-deal-communication_en.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1578392227719&uri=CELEX%3A52019DC0650
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0021
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020PC0022
https://knowsdgs.jrc.ec.europa.eu/
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1578392227719&uri=CELEX%3A52019DC0650

benefits of supporting ‘take-back’ schemes to incentivise people to return their unwanted
devices such as mobile phones, tablets, and chargers.”31
On the other hand, the European AI and data policies put trustworthy and human centricity
as core values for the European approach to such technologies, as well as addressing their
sustainability. The study “The role of Artificial Intelligence in the European Green Deal”32
reports a brief but precise overview of such approaches:






The proposed ‘Regulation on Data Governance’ (European Commission 2020f) will
support the set-up and development of common European data spaces in strategic
domains, such as environment, energy, agriculture, mobility, finance, manufacture, and
public administration.



Regarding adverse impacts of AI, the EU Digital Strategy announced initiatives to
achieve climate neutral, extra energy-efficient sustainable data centres by no later than
2030, making use of existing and ‘to-be-revised’ legislation instruments such as the
Ecodesign Regulation on servers and data storage products; the EU Code of Conduct
on Data Centre Energy Efficiency; the EU Green Public Procurement criteria for data
centres, server rooms and cloud services; as well as the Energy Efficiency Directive.
The EU Taxonomy Regulation for sustainable investment includes a section on data
processing including the data centres. The Commission is studying methods to assess
the overall sustainability of data centres (European Parliament 2021).



31
32
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A digital transformation which contributes to a sustainable, climate-neutral, and
resource-efficient economy is a key objective of the Commission’s digital strategy and
its White Paper on Artificial Intelligence.
The European Data Strategy - part of the coordinated plan on AI - provides specific
linkages to environmental challenges and the sectors covered by the European Green
Deal that plans a specific ‘Common Europe Green Deal Data Space’ and forms a
‘GreenData4All’ initiative. The ‘Destination Earth’ initiative will build a high precision
digital twin of the Earth as a digital monitoring platform to visualise, monitor and
forecast natural and human activity on the planet.

https://ec.europa.eu/info/sites/default/files/european-green-deal-communication_en.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2021/662906/IPOL_STU(2021)662906_EN.pdf

A final comment on the recently proposed EU Artificial Intelligence Act 33 (AI Act) is
unavoidable. This proposal establishes a risk-based regulatory approach for principle-based
requirements for AI systems. Although the AI Act refers to environmental sustainability with
respect to potential infringements of the right to environmental protection, improvement of
the quality of the environment, health and safety of people, the environmental risks do not
play a significant role in the proposals or ongoing standardisation efforts to date.
A significant number of investments are needed to implement these strategies, especially in
Europe where private investments in the EU AI industry are rising strongly, with EUR
3.4 billion invested in 2018, but the investment gap compared with the US (EUR 31
billion) and China (EUR 21 billion) has grown further as pointed out in the recent “Draft
report on artificial intelligence in a digital age” 34 by the Special Committee on Artificial
Intelligence in a Digital Age (AIDA). The new EU Multiannual Financial Framework for 20212027 provides a broad set of financial instruments aiming at strengthening the digital
capacity.
Horizon Europe is the EU’s key funding programme for research and innovation with a
budget of €95.5 billion35, tackling climate change, helping to achieve the UN’s Sustainable
Development Goals and boosts the EU’s competitiveness and growth. Within the second
pillar “Global Challenges and European Industrial Competitiveness”, the cluster ‘Digital,
Industry and Space’ with a budget of €15.349 billion includes areas of invention on AI and
robotics in transport, agriculture, or energy, circular industries, low carbon and clean
industries; while the cluster on ‘Climate, Energy, Mobility’ will receive €15.123 billion and the
Cluster on ‘Food, Bioeconomy, Natural Resources, Agriculture and Environment’, which
includes a focus area on ‘agriculture of data’, €8.952 billion. See Figure 1.
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Proposal for a Regulation of the European Parliament and of the Council Laying down harmonized rules on Artificial
Intelligence (Artificial Intelligence Act), COM (2021) 206 final, 21.4.2021.
34 https://www.europarl.europa.eu/doceo/document/AIDA-PR-680928_EN.pdf
35 https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-opencalls/horizon-europe_en
https://op.europa.eu/en/publication-detail/-/publication/1f107d76-acbe-11eb-9767-01aa75ed71a1
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Figure 9: Horizon Europe Budget

Fundamental is the Digital Europe Programme (DEP) established to accelerate recovery
and drive the digital transformation of Europe36 which allocates €2.1 billion to AI from a total
budget of €7.5 billion, and the other funding to High Performance Computing (€2.2 billion),
Cybersecurity (€1.7 billion), advanced digital skills (€580 million), and the wide use of digital
technologies across the economy and society (€1.1 billion).
We can add the following other instruments to the prior two major programmes:


Connecting Europe Facility37 to promote growth, jobs, and competitiveness through
targeted infrastructure investment at European level, distributing €33,7 MLD in three
areas: Transport (€25.81 billion), Energy (€5.84 billion) e Digital (€1.5 billion).



Innovation Fund38 will contribute to greenhouse gas reduction by creating the right
financial incentives for new investments in the next generation of technologies needed
for the EU's low-carbon transition; boosting growth and competitiveness to turn
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https://digital-strategy.ec.europa.eu/en/library/digital-europe-programme-eu75-billion-funding-2021-2027
https://cinea.ec.europa.eu/connecting-europe-facility/about-connecting-europe-facility_en;
https://hadea.ec.europa.eu/programmes/connecting-europe-facility/about_en
38 https://cinea.ec.europa.eu/innovation-fund_en
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European companies into global clean technology leaders; supporting innovative lowcarbon technologies in all Member States in taking off and reaching the market.


InvestEU Fund triggers more than €372 billion in additional investment over the period
2021-27, to give an additional boost to sustainable investment, innovation, and job
creation in Europe. It supports the following 4 Policy Windows: sustainable
infrastructure; research, innovation, and digitalisation; small and medium-sized
companies; social investment and skills.

Finally, there is the European Green Deal Investment Plan (EGDIP) - also referred to as
Sustainable Europe Investment Plan (SEIP) - the financial pillar of the European Green Deal.
It aims to mobilise public and private financial resources to support around €1 trillion in green
investment over the next decade while leaving no one behind. Part of the plan, the Just
Transition Mechanism, will be targeted to a fair and just green transition. It will mobilise at
least €100 billion in investments over the period 2021-2027 to support workers and citizens
of the regions most impacted by the transition39.
The European funding is already supporting interesting projects in the intersection of AI and
green such as:
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the EU-funded I-NERGY 40project is working to evolve, scale up and demonstrate
innovative AI as a service energy analytics applications and digital twin services. These
are validated along pilots that span over the full energy value chain, ranging from
optimised management of grid and non-grid renewable energy systems assets to
improved efficiency and reliability of electricity networks’ operation. I-NERGY’s goal is
to enrich Europe’s AI-on-demand platform (https://www.ai4europe.eu/) with AI
resources and tools for the Energy sector.
The EU-funded AI4Cities41 project plays a leading role in using AI for cutting CO2
emissions in cities by developing breakthrough solutions. Specifically, it assigns
pragmatic and solvable 'missions' from city action plans to AI developers, who use
these to design solutions. The project supports the climate action commitments of six
European cities (Helsinki, Amsterdam, Copenhagen, Paris, Stavanger, and Tallinn), by
defining their needs and requirements.

https://ec.europa.eu/commission/presscorner/detail/en/qanda_20_24
https://i-nergy.eu/; https://www.ai4europe.eu/
41 https://ai4cities.eu/
40
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The EU-funded CYBELE42 project generates innovation and creates value in the field
of agri-food in precision agriculture and precision livestock farming to increase capacity
building within the industrial and research communities. The project envisages
demonstrating that high-performance computing (HPC), Big Data, cloud computing,
and the Internet of Things can transform farming, reduce scarcity, increase food supply,
and bring social, economic, and environmental benefits.

Amongst the funded projects of interest is Sling43, an Excellence Science research grant
whose objective is to develop a new generation of resource-efficient algorithms for largescale machine learning solutions, readily applicable to real-world scenarios. The solutions
developed in the project will make machine learning more accessible and sustainable, greatly
boosting the prospects of developing truly scalable intelligent systems.
Clearly these policies and programmes have good outcomes if almost all the top 10 Most
Environmentally Friendly Countries in the World are European. 44 The “winner” is
Denmark, which stands out in the "biodiversity and habitat" and "air quality" categories and
has some of the world's most efficient policies to reduce greenhouse gas emissions and
prevent climate change. Denmark has long focused upon sustainability, championing clean
products such as eco-friendly hotels, solar-powered boats, and organic food.

TECHNOLOGY TRANSFER
In this context, both public and private funding are fundamental to foster technology
transfer, which is the process of conveying results stemming from scientific and
technological research to the marketplace and to wider society, along with associated skills
and procedures, and is as such an intrinsic part of the technological innovation process45.
Technology transfer is required both AI for mitigating and adapting to climate change
as well as for AI itself; that should be fuelled by a combination of private and public
funding. As the previous overview of European policy and funding programmes show; digital
and sustainability are the two main pillars for the European approach. This impulse was
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https://www.cybele-project.eu/
https://cordis.europa.eu/project/id/819789
44 https://worldpopulationreview.com/country-rankings/most-environmentally-friendly-countries
45 https://knowledge4policy.ec.europa.eu/technology-transfer/what-technology-transfer_en
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strengthened by the COVID-19 pandemic response and is recognised as a key differentiator
with respect to other countries - such as the US - and confirms the leading role of Europe in,
e.g., patents for low-carbon energy technologies, green tech R&D spending, clean hydrogen
research46.
In the “State of Climate Tech 2021, Scaling breakthroughs for net zero”47, PwC states that
investment in climate tech is continuously growing as an emerging asset class,
totalling US$87.5bn over the last 12 months analysed (H2 2020, H1 2021),
corresponding to a 210% increase from the US$28.5bn invested in the 12 months prior.
Mobility and Transport remains the most heavily invested challenge area, in which electric
vehicles (EVs) and low greenhouse gas (GHG) vehicles remain dominant. PwC also
identifies areas of untapped potential due to a misalignment between capital destination and
climate impact potential: of the 15 technology areas analysed, the top five that represent over
80% of future emissions reduction potential by 2050 received just 25% of recent climate tech
investment between 2013 and H1 2021 (see Figure 10).
The study also confirms that the US remains the most dominant geography, with the
world’s most active climate tech hub being the San Francisco Bay Area. The next-most active
climate tech hubs are London, Berlin, and New York. The US investment in climate tech
between H2 2020 and H1 2021 accounts for US$56.6bn and was concentrated in Mobility
and Transport (66%), followed by Food, Agriculture, Land Use (12.5%) and Energy (8.2%).
Europe is the second-largest investor in climate tech, totalling US$18.3bn and superior to
China in the specific year of analysis. The investment distributions of the US and EU across
sectors are comparable (with emphasis on the 494% increase in total investment in the
Mobility and Transport area in Europe), while China almost exclusively concentrates on
Mobility and Transport via channelling 99% of all climate tech investment into that sector
($9bn).

46

https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/us-risks-green-tech-leadershipas-europe-makes-play-with-covid-19-stimulus-60164318
47 https://www.pwc.com/gx/en/sustainability/publications/assets/pwc-state-of-climate-tech-report.pdf
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Figure 10: Key finding of PwC's study State of Climate Tech 2021

Bearing in mind that climate change is a global challenge, we need to recognise that
technology transfer should also happen from the most advanced countries towards
developing ones to ensure that no one is left behind. Global collaboration and inclusive global
co-operation are thus key to reach the stated goals. Overall, development co-operation can
help achieve a just digital transformation for all by48:


Ensuring policies and partnerships empower an inclusive digital future;



Supporting national and regional building blocks for sustainable digital ecosystems;
Making digital financing fit for purpose with greater scale, innovation, and flexibility.



To boost smart, clean, and secure links in digital, energy and transport as well as
strengthening health, education and research systems across the world. Last December the
48

https://www.oecd-ilibrary.org/sites/ce08832f-en/index.html?itemId=/content/publication/ce08832fen&_csp_=17c2a7153f8f3e72e475ec60ee15c40c&itemIGO=oecd&itemContentType=book
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European Commission and the High Representative for Foreign Affairs and Security Policy
launched the new European Strategy Global Gateway49. Global Gateway aims to mobilise
up to €300 billion in investments between 2021 and 2027 to tackle the most pressing
global challenges, from climate change and protecting the environment, to improving health
security and boosting competitiveness and global supply chains. Through a Team Europe
approach, Global Gateway will bring together the EU, Member States with their financial and
development institutions, including the European Investment Bank (EIB), and the European
Bank for Reconstruction and Development (EBRD) and will seek to mobilise the private
sector to leverage investments for a transformational impact.

INTERNATIONAL OUTRE ACH FOR HUMAN-CENTRIC ARTIFICI AL
INTELLIGENCE INITI ATIVE
In this context, the European Commission’s Service for Foreign Policy Instruments (FPI) and
the Directorate General for Communications Networks, Content and Technology (DG
CONNECT) has launched the International outreach for human-centric artificial
intelligence initiative (InTouchAI.eu) in order to help promote the EU’s vision on
sustainable and trustworthy AI in the world. At the “High-Level Conference on AI: From
Ambition to Action”50 last September, the conversation on AI for Green started with world
renowned experts51. Key outcomes of the conversations include recognition that the EU and
its Member States should progress in terms of policy coherence for sustainable development.
Digitalisation and AI technologies are important for the green transition but should be
sustainable themselves; making more investments for research on AI toward sustainable
production and on how AI itself can become more sustainable are required, as well as
strengthening collaboration on a global level to address climate change successfully.
In continuation of this first dive into the topic, a second workshop on AI for sustainability
will be held on the 16th of March 2022 at Expo Dubai in the framework of the event “European
AI Excellence and Trust around the world”. Together with a group of experts – Aimee van
Wynsberghe, Ricardo Vinuesa, Emanuela Girardi, Anna Felländer - and three concrete
European projects working on AI contributing to environmental sustainability - AI4Cities,
49

https://ec.europa.eu/commission/presscorner/detail/en/ip_21_6433
https://ai-from-ambition-to-action.com/
51 https://www.youtube.com/watch?v=YAEaTcY2OCY
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Cybele, and I-NERGY – the role of AI in the green transition will be explored, tangible benefits
of concrete AI projects for the environment and challenges as well as the environmental costs
of the technologies will be discussed. Importantly, the unique value added of a European
approach to AI for sustainability will be shaped together with the invited experts.

CONCLUSIONS
In conclusion, specific needs to enable the digital green transition must be addressed. For
example, the study requested by the AIDA committee52 and other experts53 agree on a set
of actions that can be summarised as follows:


Strengthen research on AI systems and their applications for the goals of the
European Green Deal.



Develop, promote, and implement methodologies for environmental impact
assessments of AI technologies, coupled with regulating mechanisms for the impacts
of AI-driven technologies that are emerging or already in use across many sectors of
the economy.



Increase public sector capacity for regulation and innovation at the intersection of
AI and climate change to empower transformative systems and applications in digital
markets.



Explore, develop, and promote a European model of the data economy harnessing
data as a resource for sustainable AI.



More Member States should integrate the European strategy into their national AI
strategies, while the EU agenda for AI to support environmental sustainability
should be pushed at the global level.

This set of recommendations is in line with the “Climate change and AI recommendations for
Government Action” by the Global Partnership on AI54. GPAI groups its recommendation into
three categories: supporting the responsible use of AI for climate change mitigation and
adaptation; reducing the negative impacts of AI where it may be used in ways that are
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https://www.europarl.europa.eu/RegData/etudes/STUD/2021/662906/IPOL_STU(2021)662906_EN.pdf
https://us.boell.org/sites/default/files/2020-12/Artificial%20Intelligence%20and%20Climate%20Change_FINAL.pdf
54 https://gpai.ai/projects/responsible-ai/environment/climate-change-and-ai.pdf
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incompatible with climate goals; and building relevant implementation, evaluation, and
governance capabilities for and among a wide range of entities (see Figure 11).

Figure 11: Recommendation for Government Action in the context of AI and climate change

Finally, L. Kaack et al.55 exclusively focused on different approaches for containing AI and
machine learning GHG impacts requiring both climate policy and AI policy, coupled with
algorithmic and hardware innovation and the development of adequate impact assessment
methodologies. See Figure 12 below.
Many open questions are still left unanswered and were explored during the workshop AI
for sustainability at Expo Dubai in the framework of the event “European AI Excellence
and Trust around the world”. For example:





55
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How do we ensure sustainability when designing, implementing, and adopting AI?
What could be done to provide more transparency regarding the environmental impact
of AI? How do we monitor and measure the environmental impacts of AI to ensure the
net impact is positive?
How can developing countries, who are most impacted by climate change, be
supported by the EU? How the priorities of the EU Global Approach to R&I should be
revised and implemented accordingly?

https://hal.archives-ouvertes.fr/hal-03368037/document




What examples are there of AI solutions that can be transferred internationally as
environmentally sound technology?
How can Europe consolidate its leading role and grow even more, by leveraging its
unique approach?

In conclusion, it is evident that to mitigate the unlimited climate challenges that know no
borders there is a clear need for a shared global strategy that ensures that the opportunities
of AI for sustainability are taken advantage of in a comprehensive and coordinated manner.
A harmonised approach to the complex environments and life cycles of AI will also instigate
the development of methods to measure and standardise the sustainability of AI. A first step
is to create a map of the most significant national, regional, and global initiatives in the field.
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Figure 12: Levers to reduce GHG associated with AI and ML
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DETAILED WORKSHOP REPORT

BACKGROUND AND RATIONALE
AI can contribute to reaching the European Green Deal targets and global Sustainable
Development Goals in various ways. This is possible, for example, through a more efficient
use of scarce resources, prediction and management of environmental impacts, optimization
of production processes, and policy foresight ideas. The EU aims to promote the vision of
sustainable and Trustworthy AI in the world. As the implications of new digital technologies
such as AI transcend borders, the EU seeks cooperation with like-minded countries and the
broader multi-stakeholder community to support a human-centric approach to AI. A global
value-based conversation is therefore needed to address the opportunities as well as
implications of AI for sustainability and the green transition.
The workshop aimed to gather experts to explore the role of AI in the green transition,
presenting European projects that are working on solutions and applications contributing in
different ways to environmental sustainability. The presentations stimulated a discussion on
how AI can be beneficial in this field and, more generally, on how the European approach to
AI is perceived and influential internationally. The Expert Workshop on AI for
Sustainability was organised in the frame of the event European AI Excellence and Trust
around the world56 held at Expo Dubai on 15 and 16 March 2022.

P ANEL COMPOSITION
MODERATOR:


Gry Hasselbalch, InTouchAI.eu Key Expert in AI Ethics

PANELISTS

EU research projects’ representatives:


AI4Cities, Anja Reimann, Project Lead AI4Cities for the City of Amsterdam



Cybele, Yiannis Georgiou, CTO, Ryax Technologies

56
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https://excellenceandtrust.intouchai.eu/



i-NERGY, Spiros Mouzakitis, Project Manager Institute of Communication and
Computer Systems (ICCS)

Panel Members:


Aimee van Wynsberghe, Professor in Applied Ethics of AI at the University of Bonn




Emanuela Girardi, Founder of Pop AI
Ricardo Vinuesa, Associate Professor at KTH Royal Institute of Technology



Anna Felländer, Founder of anch.AI

WORKSHOP MANAGER:


Sara Mancini, InTouchaI.eu Short-Term Expert, Intellera Consulting

SUMMARY OF THE DISCUSSION
Moderator Gry Hasselbalch opened the
workshop on AI and Sustainability and
introduced that AI technologies could assist
us to mitigate some of the environmental
challenges we face, such as climate
change. The use of AI to tackle these
environmental challenges seems like a
rather new thing, but in reality the need to
coordinate globally to address the
problematic impact on the environment to
promote technologies to mitigate environmental challenges and to develop technologies that
are by themselves environmentally friendly has already been proposed decades ago in the
first global events created on the human environment in the 1970s.
Now, “we see AI taking the centre stage as one technology that may support us in tackling
our current environmental challenges with a double edge: on the one hand it could assist us
in mitigating environmental issues, while on the other hand it could be one of the contributors
to them”. In this workshop, European project representatives and global experts discussed
the opportunities and challenges of AI for climate change and analysed the strengths of the
European approach to AI for sustainability, based on human centricity and trustworthiness.
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Yannis Georgiou introduced the H2020 Cybele project57 which is looking at the digitalization
of agriculture and in particular livestock and agriculture. It looks at a variety of use cases,
such as in pig farming where the technology helps reducing human effort in managing large
numbers of animals by analysing pigs’ behaviour. In all scenarios, AI models are trained to
assist farmers to improve production processes, the quality of the food and to optimize the
use of resources. Aimee van Wynsberghe underlined it is important that this project
addresses some challenges related to the shortage of human staff in farming, but questioned
if the technology is the right solution instead of improving work conditions.
Spiros Mouzakitis presented the I-NERGY
project, which dives into the use of AI within
the energy sector to fight climate change
and environmental degradation by means of
AI applications aiming to provide more and
more accurate forecasts of energy
consumption, efficient demand and supply
predictions, increased grid flexibility and
optimized maintenance and operations.
More than 120 SMEs and start-ups applied
to the recently closed open calls to test their AI solutions displaying the maturity of the
technology for this sector. As part of the project, a mentoring program has started with the
goal of enabling a sustainability and trustworthy by design approach that ensures a positive
net impact on the environment of these AI solutions. Aimee van Wynsberghe highlighted
the importance of the I-NERGY project in which sustainability of AI has been addressed in a
structured approach inspired by European strategies. Finally, Spiros Mouzakitis explained
that the human-centric approach entails a dynamic process that allows the discovery of
possible risks of using AI and adjust accordingly to mitigate them, while sharing best practices
to the whole community by means of the AI on demand platform.
Anja Reimann presented the AI4Cities project, a combined effort of six European cities that
are looking for AI to achieve carbon neutrality in cities using innovative public procurement
methods. The goal of the AI solution pilots is to be scalable and applicable in all European
cities, as well as to provide global re-usable solutions, leveraging standardization and data
57
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Cybele video presentation

sharing. She mentioned that public
procurement is an important instrument for
cities to accelerate the creation of a market
of AI solutions aiming to reduce CO2
emissions. Within the project, external
companies will be required to post
fundamental information about their
algorithms and explain the design
considerations in AI registries available
online to ensure transparency towards
citizens. Aimee van Wynsberghe pointed out that it is fundamental to consider technology
solutions as complementary to policy and organizational ones that do not have any
environmental effects. In turn, Anja Reimann confirmed that in the project the AI solutions
are always considered in a broader approach that combines the technology with social and
organizational evaluations of the actions. In addition, possible negative social impacts of the
AI solutions are considered as exclusion criteria for determining solutions promoted to the
next round.
Emanuela Girardi liked the holistic view of the projects that tries to understand the
replicability of the results in other sectors to amplify the benefit of such sustainable AI
solutions. Anna Felländer pointed out that some of the applications in the projects should
achieve some trade-off between business goals and European values such as privacy, or
social exclusion.
During the follow up discussion, Aimee van Wynsberghe highlighted that Sustainable AI is
an umbrella term, which includes two branches. One of these branches - AI for sustainability
- is the use of AI to achieve sustainability goals. The other branch concerns the sustainability
of AI, which addresses the negative impacts of AI to the environment. In her view, it would
be problematic if we use unsustainable AI for achieving the sustainability goals. However, it
is still unclear what the true environmental impact of AI is, and more transparency and
research is needed to clarify and measure this. Further, there should be more attention given
to the sustainability of AI rather than AI sustainability, prioritizing also non-technological
solutions for some specific problems that have social roots. Finally, she pointed out that in
the human-centric approach we need to consider also vulnerable and marginalized groups
that are usually affected the most by the climate crisis. Aimee finally pointed out that “Europe
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can achieve a global leadership role on sustainable AI if we start developing tools,
applications, methods and sustainable AI solutions in all sectors, due to the uniqueness of
sustainability”. To do so, she proposed embedding sustainable AI into the AI Act.
Emanuela Girardi stressed the need to have more specific applications and projects of AI
to display the potential it has for sustainability. However, it is important that there is also
consideration on why AI is being used and what the environmental consequences of the
deployment are before it is chosen to be adopted. She appreciated that the European
approach to AI includes such a strong focus on sustainable development, which is not only
economic but also social and environmental. In addition, she pointed out that the European
AI vision and agenda, being so strictly connected with the United Nations Sustainable
Development Goals (SDGs), have a global reach and scope. Considering the EU humancentric approach, she warned that “people are part of a broader ecosystem and that a
paradigm shift towards a planet-centric approach on AI is highly needed, but it requires
moving from a ‘cowboy-economic model’ to a ‘shuttle-economy’, where the principles of the
circular economy and stronger consideration of the environmental impact of technology is
crucial”. She then pointed out the excellence of several European projects to fight climate
change, e.g. Destination Earth58, ESA Digital Twin Earth59, GAIA-X60 and the work done by
the AI Data Robotics Association (ADRA)61. In this regard however, she emphasized the
clear need to reduce European market fragmentation leveraging public-private partnerships
(PPPs) to bring together all the different stakeholders. To increase awareness and sustain
the European market, Emanuela suggested a labelling system of AI solutions that accounts
for both ethics and sustainability impacts.
Ricardo Vinuesa pointed to his study, which found that there is both positive and negative
effects of AI on the targets of the UN Agenda 2030. Bringing in his experience, he stated that
in the field of High-Performance Computing, there is already awareness of the carbon
footprint of simulations and this awareness is growing in the AI community. However,
“awareness should be complemented by methods and techniques aiming at minimizing and
measuring the impact of these technologies”. He added that PPP and knowledge transfer
from academics to industry is crucial to tackle these challenges and that Europe can still
58

https://digital-strategy.ec.europa.eu/en/policies/destination-earth
https://www.esa.int/ESA_Multimedia/Images/2020/09/Digital_Twin_Earth
60 https://www.data-infrastructure.eu/GAIAX/Navigation/EN/Home/home.html
61 https://adr-association.eu/
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improve under this aspect by learning from the US. In Europe, we need a paradigm shift in
the market that results in valuing researchers that are more academic and their capabilities,
recognizing the competitive advantage of these figures to bring transformative changes in
the industry. Finally, he underlined that the European approach to industrial doctorates
should be revised to foster this view.
Anna Felländer said that in her research she focused on the corporate responsibility of AI.
As data-driven decisions and AI are increasingly being used, there are more and more
externalities as a result thereof. “Organizations often work in silos when it comes to AI, which
creates complications when linking it with legal and business-related aspects and when
trade-offs in terms of fairness and model accuracy should be solved”. There is thus the need
of internal organization governance to mitigate negative externalities of AI and analyse every
AI use case under an ethical filter that integrates both the legal and the business side of the
organization to ensure transparency and explainability. She also supported the EU AI
regulatory approach that safeguards European values while spurring innovation, considering
this a competitive advantage with respect to the US and China.

KEY MESSAGES
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Considering the potential of AI in fighting the climate crisis (AI for sustainability)
together with its environmental impacts (sustainability of AI) is crucial to ensure a
positive net effect.



Prioritization of non-technical solutions over AI-based ones should be key for social and
sustainability challenges to avoid technology push that is not strictly required.



The human-centric approach to AI should account for vulnerable and marginalized
groups that are affected most by the climate crisis, as well as it should be widened to a
planet-centric approach.



Tools and methods to measure the environmental (and social) impact of AI should be
developed to increase transparency, and Public-Private Partnerships should be further
harnessed in this field.



Europe needs more investments to reduce market and research fragmentation and
achieve bigger goals for global-level climate challenges, leveraging the excellence of
EU academia and industry.
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The concept of sustainable AI should be embedded into the AI Act to help creating the
European market and foster the global leadership role Europe can play in AI for
Sustainability.



Global solutions to enhance data sharing and effective AI solutions to tackle climate
change should be developed, with the possibility of data sources to be accessed
remotely to foster a holistic approach to SDGs that engage also developing countries.

CONCLUSIONS AND RESEARCH SUGGESTIONS
Based on the research summarised in the section Background Paper and on the key
messages emerged from the Workshop AI and Sustainability held in Expo, a few suggestions
for future activities and recommendations for research and policy, including specific
suggestions for “Deep Dive” studies, may be drawn.

Suggestion 1
Map the most significant national, regional and global initiatives in the field, including to
investigate past and ongoing global solutions related to sustainable AI to identify barriers
and drivers to global collaborations and inform future initiatives.

Suggestion 2
Develop governance mechanisms at organisational level to ensure transparency and
accountability of the net impact of AI on sustainability are highly considered and are
integrated into the broader framework of SDG monitoring.

Suggestion 3
Further develop assessment procedures and KPIs, in addition to tools, training techniques
and optimisation technologies to assess and monitor the compute-related impacts of AI
solutions.

Suggestion 4
Broaden the concept of ethics-by design and human-centric design to account for
sustainability of AI, by providing a methodology of “sustainability-by design”.

Suggestion 5
Improve showcasing of AI application for sustainability, as well as the implementation of AI
solution that follows a sustainable-by design approach to drive the European market as a
world leader. An analysis of the most promising applications, industries, and sectors, as well
as research field should be carried out to inform future investments.

Suggestion 6
Explore policy mechanisms at European and national level to ensure that the concept of
sustainable AI is priorities in all agendas. This should include an analysis of the possible
review of the proposal of the European AI Act.
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