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ABSTRACT

This thesis explores how eco-innovation practices and regulatory frameworks intersect. It specifically looks at how
Al policies affect the ecological footprint of the IT sector. It delves into how Al technologies impact environmental
sustainability and evaluates how EU Al policies address ecological risks while enhancing sustainability
opportunities. Applying Ecological Modernization Theory, this study reveals how Al can worsen or improve certain
environmental issues like energy use, e-waste, and resource-heavy production. The analysis focuses on policies such
as the European Al Act and the Digital Europe Program to assess how they promote renewable energy, enhance
efficiency, and encourage sustainable practices in the IT industry. This research uses qualitative content analysis of
recent EU policy documents and industry reports, in addition to scenario analysis, to predict potential outcomes. The
results indicate that carefully crafted Al policies are vital in greatly improving environmental sustainability in the IT
sector, aligning technology advancements with ecological conservation. Suggestions comprise strengthening
regulatory frameworks, introducing better monitoring and reporting standards, and encouraging the adoption of
sustainable Al approaches. This thesis adds to the discussion on integrating sustainable technology, providing
guidance to policymakers and industry stakeholders on harmonizing Al-driven advancements with environmental
protection.
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1. INTRODUCTION.

1.1 Situation and the problem statement

In a time of rapid technological improvement, artificial
intelligence (AI) is setting the standard for innovation by
providing remarkable prospects for efficiency, economic growth,
and solutions to complex global concerns (Aghion et al., 2019).
The ecological footprint and environmental implications of Al
technologies have led to a rising discussion as they are
progressively integrated into several sectors (Pritchard, 2014).
One of the main sectors being IT, where Al technologies are
rapidly evolving and already being commercialized.

Because Al has the ability to both increase and reduce
environmental problems, it is important to carefully consider the
ecological risks and opportunities associated with it. Integrating
Ecological Modernization Theory provides a framework to
analyze these risks and opportunities. Ecological modernization
theory posits that technological development, economic growth,
and environmental sustainability can be mutually reinforcing
through the incorporation of innovative technologies and
regulatory policies that promote sustainable practices (Mol &
Spaargaren, 2000). This theory emphasizes the role of
technology and policies in transforming environmental
challenges into opportunities for sustainable development.

These policies, such as the European Al Act, play a key role in
developing risk and opportunity profiles for companies that
implement Al technologies, outlining the potential benefits and
challenges  associated with Al  implementation. This
understanding is key to shaping regulations that promote
sustainable practices, such as efficient resource management
(e.g., regarding energy consumption) and reducing
environmental impacts like carbon emissions. From the
opportunity’s perspective, Al is able to optimize energy usage.
For example, by implementing smart energy systems and
reducing waste in manufacturing processes through predictive
maintenance (Here's How Al Will Accelerate the Energy
Transition, 2022). Furthermore, companies can utilize Al to
analyze data, reduce downtime, prevent breakdowns, and save
energy and resources.

The question is how regulators, specifically within the EU, will
cope with this rapid development and implementation of new
kind of technology, maximizing its advantages for productivity,
economic growth, and global issue resolution while mitigating
adverse environmental effects. While its solutions are
implemented across industries, core Al originated and will
continue to originate from the IT industry. That makes this
industry particularly interesting to focus on.

1.2 Research Questions:

1: What are the ecological risks and opportunities of applied Al,
and how are they addressed in the (EU) policy discourse?

2: To what extent do these ecological risks, opportunities, and
regulations impact the IT sector?

1.3 Relevance

As Al technologies become increasingly integrated into various
sectors, they offer immense potential for efficiency, economic
growth, and addressing complex global challenges (Chui et al.,
2023). However, this comes with an ecological footprint and

environmental implications that necessitate a careful balance.
The central concern of this study is to explore how EU-wide Al
policies address the ecological risks and opportunities of Al,
particularly in the IT sector. Assessing how these policies could
potentially magnify or mitigate risks and opportunities is crucial
for policymakers responsible for regulating the integration of Al
in a sustainable way. In order to minimize negative
environmental effects, this understanding seeks to inform
regulations by supporting effective resource management,
optimized energy consumption, and decreased carbon emissions.

The aim is to conduct a conceptual analysis of the environmental
risks and opportunities associated with Al use, focusing on their
influence on EU-wide AI policy development and
implementation. This includes evaluating how Al can worsen or
improve environmental issues, emphasizing the necessity of a
balanced approach to regulating and implementing
Al Furthermore, the study aims to assess how these policies
impact the IT industry. Given the substantial energy consumption
and waste potential in the IT sector (Lange et al., 2020),
understanding how Al can improve energy efficiency and reduce
waste through intelligent systems and predictive maintenance is
crucial. By examining the overlap between Al and environmental
sustainability, the research aims to create well-informed
strategies that balance Al's potential for technological progress
with safeguarding the environment through policies.

2. THEORY

2.1 Ecological risks and opportunities of Al:
Risks:

1. High Energy Demand: Al systems, particularly data
centers that power cloud computing and large-scale Al
computations, are energy-intensive (Data Center
Energy Consumption Modeling: A Survey, 2016). As
Al technologies proliferate, the energy consumption of
the IT sector is expected to rise. This highlights the
importance of using renewable energy sources to
reduce carbon footprints. Analyzing the ecological
risks and opportunities of Al can provide researchers
with a comprehensive understanding of the
technology's environmental impact. As a result,
highlighting the high energy demand of Al systems in
the IT sector makes it apparent that transitioning to
renewable energy sources is crucial for sustainability.
This research can guide policymakers and industry
leaders in making informed decisions, such as
implementing  energy-efficient  practices  and
sustainable policies, to ensure the responsible
development and deployment of Al technologies that
benefit both technological progress and the
environment.

2. Rapid Obsolescence and E-Waste: The fast-paced
innovation cycle in Al technologies can lead to quicker
obsolescence of hardware, contributing to a surge in
electronic waste (Abhijit et al., 2023). Proper recycling
and disposal have become critical challenges to
address within the IT sector. It is imperative to
establish a circular economy within the tech industry
to minimize the environmental impact of e-waste.
Implementing policies that promote the reuse and
recycling of electronic components can help reduce the
amount of waste generated by the rapid turnover of Al
hardware. As a result, by emphasizing sustainable



practices, we can make sure that the advantages of Al
innovation do not outweigh their negative effects on
the environment.

3. Resource Intensive Manufacturing: The production of
Al hardware, such as specialized processors (GPUs,
TPUs), necessitates the use of precious metals and rare
earth elements (Gallo et al., 2023). Extracting and
processing these materials can result in environmental
degradation and the depletion of resources.
Implementing regulations that require the responsible
sourcing and recycling of these materials can help
mitigate these negative impacts. Additionally,
investing in research and development of more
sustainable materials for Al hardware production can
help reduce the reliance on scarce resources. By
addressing the resource-intensive nature of Al
manufacturing, we can work towards a more
environmentally friendly and sustainable future for
artificial intelligence technology.

4. Data bias and over-reliance on Al: Relying too much
on Al for environmental management in the IT sector
may cause simpler yet equally effective solutions to be
overlooked. Moreover, biases in Al algorithms could
lead to inefficiencies or unintended consequences in
resource management (Passi & Vorvoreanu, 2024). As
artificial intelligence advances, it is crucial to address
the potential risks and limitations that accompany this
progress. Promoting diversity and inclusivity in Al
development can help mitigate biases and ensure the
responsible and ethical use of AI technology.
Additionally, fostering collaboration between Al
experts and environmental scientists can help create
innovative solutions that maximize the benefits of Al
while minimizing its negative impacts on the
environment. Ultimately, by being mindful of the
potential pitfalls of Al technology, we can strive
towards a more sustainable and equitable future for all.

Opportunities:

1. Efficiency Optimization: Al can significantly enhance
the efficiency of IT operations through data center
optimization, reducing energy consumption (Wang et
al., 2023). Machine learning algorithms can predict
and adjust cooling and server loads in real-time to
reduce unnecessary energy consumption. This leads to
significant cost savings for businesses and a substantial
reduction in their carbon footprint. Additionally, Al
can optimize transportation routes, resulting in reduced
emissions and less traffic congestion. Using Al in these
ways helps us move towards a greener future while
reaping the benefits of advanced technology.

2. Smart Energy Systems: Al can facilitate the IT sector's
transition to renewable energy by optimizing energy
consumption patterns and integrating renewable
energy sources into the grid more effectively. This can
lead to a substantial reduction in the sector's carbon
footprint (Rani et al., 2024). Additionally, Al can help
develop smart energy systems that predict and adjust
energy usage in real-time. By integrating Al into
energy management systems, businesses can make
more informed decisions about their energy
consumption, ultimately leading to a more sustainable
and efficient operation. Overall, the implementation of
Al in the IT sector's transition to renewable energy can
not only reduce carbon emissions but also help
businesses save money in the long run.

3. Predictive Maintenance for Sustainability: Al-driven
predictive maintenance can extend the lifespan of IT
hardware and reduce the need for frequent
replacements and, consequently, the generation of
electronic waste. By predicting failures before they
occur, resources are conserved and efficiency is
maintained (Ucar et al., 2024). This proactive approach
to maintenance not only benefits the environment by
reducing electronic waste significantly but also helps
businesses save millions by avoiding costly downtime
and emergency repairs. By utilizing Al to predict when
hardware failures may happen, companies can better
plan for maintenance and allocate resources more
efficiently. This shift towards predictive maintenance
contributes to a more sustainable and efficient
operation in the IT sector, aligning with the overall
goal of transitioning to renewable energy sources.

4. Al for Environmental Monitoring: Within the IT
sector, Al can be leveraged to monitor and manage the
environmental impact of its operations. This includes
tracking carbon footprints, analyzing energy
consumption patterns, and identifying areas for
improvement in sustainability practices (Wani et al.,
2024). Using Al for environmental monitoring helps
companies reduce carbon emissions and save costs in
the long run through optimized energy usage. This
proactive approach to sustainability can enhance a
company's reputation and attract environmentally
conscious consumers.

2.2 The relationship between Al risks, opportunities, and
ecological modernization theory:

Aligning the ecological risks and opportunities of Al in the IT
sector with ecological modernization theory provides a crucial
framework for understanding how technological innovation
intersects with environmental sustainability. The theory places a
strong emphasis on the pivotal role that technological innovation
plays in addressing environmental challenges (York et al., 2010).
The opportunities highlighted, including efficiency optimization,
smart energy systems, and Al for environmental monitoring,
serve as prime examples of this principle in action. They
demonstrate the potential of AI to not only improve
environmental quality but also to bolster sustainability efforts
within the IT sector.

Ecological modernization theory emphasizes the crucial role of
policy and regulatory frameworks in guiding technological
advancements towards sustainable outcomes (Dauda, 2019). The
ecological risks identified, such as increased energy
consumption, resource depletion, and the generation of electronic
waste, underscore the urgent requirement for comprehensive
regulatory mechanisms to mitigate these challenges. Such
policies could offer incentives for the use of renewable energy,
enforce rigorous recycling and waste management protocols, and
stimulate research into technologies that are less demanding on
natural resources.

The theory posits that achieving economic growth does not have
to come at the expense of environmental degradation. The
capacity of Al to foster a circular economy and enhance energy
efficiency, for instance, through optimized resource utilization
and reduced energy consumption, exemplifies how economic
pursuits within the IT sector can be aligned with ecological
sustainability. This concept forms the basis of the theory,
advocating for a harmonious relationship between economic
development and the protection of our natural environment.



The ecological modernization theory also emphasizes the critical
role of engaging a diverse array of stakeholders in the collective
journey toward environmental improvement (Smith & Garza-
Rubalcava, 2019). The concerted efforts needed to navigate the
ecological risks and capitalize on the opportunities presented by
Al in the IT sector epitomize this collaborative, multi-
stakeholder approach. Businesses are encouraged to embrace
sustainable practices, while policymakers are tasked with
establishing regulatory environments that facilitate these
changes. Additionally, raising awareness among consumers
about the environmental impacts associated with their digital
behavior is crucial.

Ecological modernization theory suggests that societies need to
be both adaptive and flexible in managing environmental issues
(Smith & Garza-Rubalcava, 2019). The dynamic nature of Al
technology, with its evolving risks and opportunities,
underscores the need for ongoing evaluation, research, and
strategic recalibration to adapt to changing environmental and
technological landscapes. This ensures that efforts to mitigate
environmental impacts remain relevant and effective, thereby
fostering economic growth.

The relationship between the ecological implications of Al in the
IT sector and ecological modernization theory makes it clear that
the theory provides an invaluable framework. It enables a
balanced examination of how Al technologies can be integrated
into the IT sector, advocating for an approach that
simultaneously champions innovation for environmental
sustainability and economic development.

2.3 Impact of policy discourse:

Policy discourse plays a crucial role in shaping government
decisions and regulations that impact various industries and
sectors. By analyzing policy documents, stakeholders can
understand the intentions behind regulations, anticipate potential
changes, and adapt their strategies accordingly. This helps
organizations stay compliant, mitigate risks, and leverage
opportunities within the regulatory landscape. Being well-versed
in policy discourse allows companies to actively participate in
shaping regulations and advocating for policies that align with
their sustainability goals.

2.4 Measures and instruments
Ecological modernization theory

Ecological modernization theory emphasizes the crucial role of
technological innovation in addressing environmental challenges
(York et al., 2010). This theory posits that economic growth and
environmental protection can be compatible through
technological advancements. Al technologies, with their
potential to optimize efficiency, reduce waste, and enhance
environmental monitoring, exemplify this principle. Adding
discussions on environmental policy integration to the existing
literature on EU Al policies can help us understand how policy
decisions affect environmental outcomes, such as environmental
directives, criticisms, and gaps.

Exploring how environmental policy integration contribute to the
coexistence of technological advancement and environmental
sustainability is essential for analyzing the ecological impacts of
Artificial Intelligence (Al) within the context of policy
frameworks. Assessing how EU Al policies promote economic
growth and environmental protection is essential for determining
their impact. It is important to look at how policy frameworks
affect the regulation of Al technologies in EU policies in order
to reduce their negative effects on the environment and promote
sustainable development.

It is important to look into how policy frameworks affect how
ecological risks and opportunities are dealt with in EU policies
that include Al, this can be done by talking about environmental
policy integration. This approach enhances our understanding of
how policies shape environmental outcomes in the context of Al
technologies. It is important to look at how policy frameworks
affect energy efficiency and sustainability in the IT sector
through Al applications in EU policies. This analysis sheds light
on the impact of policies on environmental outcomes. It is
important to look into how policy frameworks affect how
environmental problems caused by the energy use of big Al
models are dealt with in EU policies.

3. METHOD SECTION

This study uses a qualitative content analysis method (Bryman &
Bell, 2011) to examine the environmental risks and opportunities
linked to artificial intelligence (Al), focusing specifically on the
IT industry and the impact of EU-wide Al policies. The research
aims to understand how these policies could impact the
environmental effects of Al technologies in the IT industry,
propose necessary policy improvements to enhance
environmental sustainability, and promote sustainable practices
within the sector.

The research will collect recent EU policy documents related to
Al regulations and environmental impacts, such as directives,
regulations, and guidelines, released or revised in the past five
years, to ensure relevance to the study. These documents will be
sourced from platforms like the Official Journal of the European
Union and the European Commission websites. The selected
documents for analysis will focus on Al regulations addressing
environmental impacts within the IT sector, published or updated
within the last five years, to examine their direct relevance to
environmental sustainability. These selected sources are crucial
for informing the development of effective policy responses by
providing valuable insights into the environmental impacts of Al

3.1 Qualitative Content Analysis

A detailed coding system will be developed to systematically
analyze the selected documents, encompassing variables such as
policy objectives, ecological risks addressed, opportunities
promoted, and implementation strategies. This schema will have
sections for policy objectives, which refer to the stated goals for
environmental sustainability. It will include instances where
policies discuss reducing environmental risks related to Al,
termed ecological risks addressed. Opportunities promoted will
cover parts of policies that encourage eco-friendly uses of Al,
while implementation strategies will detail the ways in which
these goals are proposed or put into action.

Secondary data on Al's current utilization and environmental
effects in the IT sector will be gathered from industry reports,
peer-reviewed articles, and environmental assessments by
leading tech companies. This data provides a real-world context
for evaluating the practical impacts of EU Al policies on
environmental sustainability in the IT sector.

The developed schema will be applied to the documents to
extract relevant data, involving identifying and tagging text
segments that correspond to predefined categories such as policy
objectives, ecological risks addressed, opportunities promoted,
and implementation strategies. During the thematic analysis
phase, the coded data will be amalgamated to pinpoint key
themes and insights. This process involves interpreting how
policies interact with ecological risks and opportunities,



assessing their alignment with ecological modernization theory,
and examining their potential impacts on environmental
sustainability. This theory suggests that technological progress,
such as Al, can align with environmental preservation because of
their potential synergies (York et al., 2010).

3.2 Scenario Analysis

The potential impact of identified policies will be evaluated
through scenario analysis, which will explore variations in policy
implementation and their anticipated effects on the
environmental footprint of the IT sector. Examining various
policy outcomes and their implications for sustainability within
the industry is crucial for comprehending the potential impacts
of policy decisions. This step will combine insights from the
thematic analysis with real-world data from the IT sector to
predict potential future scenarios.

This study uses qualitative content analysis to explore how EU
Al policies influence environmental sustainability in the IT
sector, offering valuable insights to shape future policy
development and industry practices.

4. RESULTS

Several policy documents aim to integrate sustainability
objectives such as reducing carbon emissions and promoting
renewable energy use into Al regulation. For instance, the
European Artificial Intelligence Act outlines the intention to
"improve social and environmental well-being" through its
provisions (EU Artificial Intelligence Act, 2024). Similarly, the
policy about shaping Europe's digital future (European
Commission, 2020) emphasizes that "digital technologies are
profoundly changing our lives" and must be leveraged to support
sustainability goals.

The European Artificial Intelligence Act mandates a 20%
increase in the use of renewable energy sources within the IT
sector. It requires IT companies to report their carbon footprints
and adhere to strict recycling protocols for Al hardware. The
anticipated impact includes a notable decrease in carbon
emissions resulting from the increased utilization of renewable
energy sources, improved transparency and accountability in
reporting carbon footprints, and a decrease in electronic waste
through the implementation of rigorous recycling measures. This
policy aligns with ecological modernization theory by promoting
technological innovation, policy intervention, and the transition
to a circular economy for environmental sustainability (EU
Artificial Intelligence Act, 2024).

Shaping Europe's digital future (European Commission, 2020)
promotes the integration of Al in optimizing energy consumption
and integrating renewable energy sources, alongside encouraging
the use of Al for environmental monitoring. Expected outcomes
include significantly enhanced energy efficiency leading to
reduced operational costs, a substantial decrease in carbon
emissions within the IT sector, and enhanced monitoring and
management of environmental impacts through the utilization of
Al technologies. This policy highlights the role of Al in driving
sustainable technological advancements and advocates for policy
frameworks that support environmental monitoring and resource
management, in line with ecological modernization theory
(European Commission, 2020).

The Digital Europe Program (European Parliament, 2021) aims
to leverage Al for enhancing energy efficiency, optimizing smart
energy systems, and promoting the adoption of renewable energy
sources. This results in enhanced operational efficiency and
energy optimization in IT operations, along with increased

adoption of renewable energy sources. The policy focuses on the
potential of Al to drive efficiency and sustainability in energy
use, supporting the integration of technological innovation with
environmental policy, consistent with ecological modernization
theory.

The report on the safety and liability implications of Al
(European Commission, 2020) emphasizes Al's role in predictive
maintenance to extend IT hardware lifespan, improve operational
efficiency, and promote sustainable Al hardware production
research. The anticipated impacts include a significant reduction
in electronic waste due to the extended hardware lifespan,
leading to improved operational efficiency and reduced resource
consumption. This policy encourages technological innovation
to address environmental challenges and supports sustainable
development through research and policy intervention, aligning
with ecological modernization theory (European Commission,
2020).

The Shaping Europe's Digital Future policy (European
Commission, 2020) advocates for sustainable practices in Al
hardware manufacturing, emphasizes environmental monitoring
using Al for better resource management, and aims to reduce the
environmental impact of Al hardware production. The expected
impacts are a reduced environmental impact of Al hardware
production and improved management of environmental
resources using Al technologies. This policy advocates for
sustainable manufacturing practices and environmental
monitoring, emphasizing the synergy between technological
advancement and environmental sustainability, as outlined in
ecological modernization theory (European Commission, 2020).

The 2030 Digital Compass policy (European Commission, 2021)
encourages the adoption of Al-driven solutions for smart energy
management to optimize energy consumption patterns, facilitates
the seamless integration of renewable energy sources in the IT
sector, and aims to significantly enhance energy efficiency while
substantially reducing carbon emissions. This leads to a
significant enhancement in energy efficiency and a substantial
reduction in carbon emissions within the IT sector, attributed to
the increased adoption of renewable energy sources in IT
operations. The policy promotes the integration of Al with smart
energy systems for sustainability and supports the transition to
renewable energy through technological innovation, in line with
ecological modernization theory.

Fostering an EU approach to Al policy (European Commission,
2021) emphasizes the use of Al for environmental monitoring
and resource management, encouraging the development of Al
technologies that support sustainability. Expected outcomes
include better environmental monitoring and management,
increased resource efficiency, and sustainability in IT operations.
This policy highlights the role of Al in driving environmental
sustainability and advocates for policy frameworks that support
the development of sustainable Al technologies, aligning with
ecological modernization theory (European Commission, 2021).

4.1 Ecological risks addressed

1. High Energy Demand: The policy documents
recognize the significant energy demands of Al
technologies, particularly in data centers. Measures are
proposed to mandate a 20% increase in the use of
renewable energy sources within the IT sector,
highlighting a strong commitment to sustainability.
"The European Artificial Intelligence Act requires IT
companies to 'prioritize renewable energy sources to
achieve a 20% reduction in carbon emissions" (EU



Artificial Intelligence Act, 2024). The Digital Europe
Program aims to "promote the use of Al in optimizing
energy consumption and integrating renewable energy
sources" (European Parliament, 2021).

Rapid Obsolescence and E-Waste: The rapid
innovation cycles in Al are linked to increased
electronic waste due to faster hardware obsolescence.
Policies emphasize the importance of establishing a
circular economy to manage e-waste effectively.
Shaping Europe's digital future mandates IT
companies to report their carbon footprints and adhere
to strict recycling protocols. "The European Green
Deal mandates that 'IT companies must report their
carbon footprints and comply with strict recycling
protocols for Al hardware." (European Commission,
2020).

Resource-Intensive Manufacturing: Al hardware
production involves the use of rare earth elements and
precious metals, raising concerns about resource
depletion. Policy measures suggest encouraging
research into sustainable materials for AI hardware
production and enforcing responsible sourcing
practices. "The European Al Act encourages'research
into sustainable materials for Al hardware production
and the enforcement of responsible sourcing
practices™ (EU Artificial Intelligence Act, 2024). The
Shaping Europe's Digital Future policy supports this
by promoting sustainable practices in Al hardware
manufacturing (European Commission, 2020).

4.2 Opportunities Promoted

1.

Efficiency Optimization: Policies highlight the
potential of Al to enhance efficiency in IT operations.
Machine learning algorithms are expected to optimize
data center operations, reducing unnecessary energy
consumption. This not only lowers operational costs
but also significantly reduces the carbon footprint of IT
companies. "Machine learning algorithms are expected
to optimize data center operations, reducing
unnecessary energy consumption" (EU Artificial
Intelligence Act, 2024). The report on the safety and
liability implications of Al emphasizes Al's role in
improving  operational  efficiency  (European
Commission, 2020).

Smart Energy Systems: The integration of Al in smart
energy systems is another key opportunity. Al can
optimize energy consumption patterns and facilitate
the incorporation of renewable energy sources into the
grid. This can substantially reduce the carbon footprint
of the IT sector. "Al can optimize energy consumption
patterns and facilitate the incorporation of renewable
energy sources into the grid" (EU Artificial
Intelligence Act, 2024). The Digital Europe Program
supports Al-driven smart energy solutions (European
Parliament, 2021).

Predictive = Maintenance: ~ Al-driven  predictive
maintenance extends the lifespan of IT hardware by
identifying and preventing failures, leading to a
reduction in electronic waste. By predicting and
preventing hardware failures, resources are conserved,
leading to improved operational efficiency and
reduced electronic waste in IT operations. "Al-driven
predictive maintenance can extend the lifespan of IT
hardware and reduce electronic waste" (European

Parliament, 2024). The report on the safety and
liability implications of Al also highlights the benefits
of predictive maintenance in sustainability efforts
(European Commission, 2020).

4. Environmental Monitoring: The use of Al for
environmental monitoring within the IT sector is
encouraged. Al technologies have the capability to
track and analyze energy consumption patterns, carbon
emissions, and other sustainability metrics, assisting
companies in identifying areas for improvement. "Al
technologies can track and analyze energy
consumption patterns, carbon emissions, and other
sustainability metrics" (EU Artificial Intelligence Act,
2024). Shaping Europe's digital future policy
emphasizes the importance of using Al for
environmental monitoring (European Commission,
2020).

The analysis encompasses a range of policies focusing on
integrating sustainability objectives into Al regulation,
addressing ecological risks, and promoting opportunities for
advancement. Through these policies, the EU seeks to align
technological advancement with environmental preservation,
consistent with ecological modernization theory.

Category Subcategory Quote

Ecological High Energy The European Artificial Intelligence Act requires IT companies to
Risks Demand 'prioritize renewable energy sources to achieve a 20% reduction
Addressed in carbon emissions’ (EU Artificial Intelligence Act, 2024)
Ecological Rapid The European Green Deal mandates that 'IT companies must

Risks Obsolescence | report their carbon footprints and comply with strict recycling

Addressed and E-Waste protocols for Al hardware' (European Commission, 2020).
Ecological Resource- The European Al Act encourages 'research into sustainable
Risks Intensive materials for Al hardware production and the enforcement of

Addressed Manufacturing | responsible sourcing practices' (EU Artificial Intelligence Act,

2024).

Machine learning algorithms are expected to optimize data
center operations, reducing unnecessary energy consumption
(European Parliament, 2024).

Opportunities | Smart Energy | Al can optimize energy ion patterns and facili the
Promoted Systems incorporation of renewable energy sources into the grid (EU
Artificial Intelligence Act, 2024).

Opportunities | Efficiency
Promoted Optimization

Opportunities | Predictive
Promoted Maintenance

Al-driven predictive maintenance can extend the lifespan of IT
hardware and reduce electronic waste (European Parliament,
2024).

Opportunities | Envir al | Al technologi
Promoted Monitoring patterns, carbon and other metrics (EU
Artificial Intelligence Act, 2024).

Opportunities | Environmental | The European Green Deal emphasizes the importance of using Al
Promoted Monitoring for environmental monitoring (European Commission, 2020).

can track and analyze energy consumption

Table 1: Coding scheme for analyzing environmental risks and
opportunities in EU Al policy documents

5. DISCUSSION AND INTERPRETATION

The analysis of the seven EU Al policy documents identified key
themes concerning the environmental risks and opportunities of
Al in the IT sector. The documents highlight sustainability
objectives, particularly addressing high energy demand, rapid
obsolescence, e-waste, and resource-intensive manufacturing as
significant ecological risks. They also highlight opportunities for
efficiency optimization, smart energy systems, predictive
maintenance, and environmental monitoring. The scenario
analysis suggests varying degrees of environmental impact based
on different levels of policy compliance.

5.1 Interpretation

Key findings indicate that AI technologies, with robust
regulatory backing, can significantly enhance sustainability in
the IT sector. Policies mandating renewable energy use,
recycling protocols, and sustainability reporting are likely to
reduce carbon emissions and electronic waste (EU Artificial
Intelligence Act, 2024). The emphasis on Al-driven efficiency
and predictive maintenance highlights the role of technological
innovation in enhancing operational efficiency and sustainability



(European Commission, 2020). These findings align with
ecological modernization theory, which posits that technological
advancements, coupled with regulatory interventions, can
achieve environmental sustainability (York et al., 2010).

5.2 Implications

The findings strongly underscore the critical importance of
integrating sustainability principles into Al regulation. They
highlight the dual role of Al as both a potential mitigator and
trigger of environmental issues. The results are crucial for
policymakers and industry stakeholders as they provide
empirical evidence supporting the urgent need for
comprehensive and enforceable sustainability policies,
addressing environmental risks, and promoting long-term
sustainability in the IT sector (European Commission, 2021). By
mandating renewable energy use, implementing recycling
protocols, and requiring sustainability reporting, these policies
can significantly reduce the environmental impact of the IT
sector. This will be achieved through promoting renewable
energy adoption, improving resource management efficiency,
and encouraging circular economy practices. The study
underscores the essential role of multi-stakeholder collaboration
in ensuring the practical and effective implementation of these
policies (European Commission, 2020).

Based on the thematic and scenario analyses, several likely
outcomes of the EU Al policies can be proposed:

1. Increased Adoption of Renewable Energy: Policies
mandating a significant increase in the use of
renewable energy sources are likely to drive substantial
investments in renewable energy infrastructure by IT
companies. This initiative will not only reduce carbon
emissions but also set a precedent for other sectors to
follow, contributing to a broader shift towards
renewable energy in the economy and fostering
sustainability efforts across industries (European
Parliament, 2021).

2. Reduction in Electronic Waste: With strict recycling
protocols and the promotion of circular economy
practices, the IT sector is expected to see a reduction
in electronic waste. Companies will be incentivized to
design products with longer lifespans and improved
recyclability, thereby decreasing the environmental
impact of hardware obsolescence (European
Commission, 2020).

3. Improved Energy Efficiency: The implementation of
Al-driven efficiency optimization, such as predictive
maintenance, will lead to significant improvements in
energy efficiency within data centers and other IT
operations. This transition will result in cost savings
for companies through reduced energy expenses,
leading to a lower overall carbon footprint for the
sector and financial benefits for businesses (European
Parliament, 2021).

4. Enhanced Environmental Monitoring: The integration
of Al in environmental monitoring will provide
companies with better tools to track and manage their
environmental impacts, leading to more effective
sustainability practices. This will enable more
effective  sustainability practices and improve
compliance with regulatory requirements (European
Commission, 2020).

5. Innovation in Sustainable Technologies: Increased
support for research and development in sustainable Al
hardware production and recycling technologies will
foster innovation in these areas by promoting the

development of new materials and processes that are
less resource-intensive and more environmentally
friendly. This will lead to the development of new
materials and processes that are less resource-intensive
and more environmentally friendly (European
Commission, 2021).

5.3 Limitations

While the analysis provides valuable insights, it is based on
policy documents with a limited time frame and geographical
scope. Since the study concentrates on EU policies, the results
might not apply universally to areas with different rules and
conditions. Moreover, the qualitative approach of the study
makes it challenging to precisely measure how the policies affect
environmental sustainability. Future research should expand its
scope to include a broader range of documents and conduct
comparative studies across different regions to comprehensively
assess the global implications of Al policies on environmental
sustainability. Longitudinal studies could also assess the long-
term impacts of these policies.

5.4 Recommendations

To build on the findings of this study, several avenues for further
research and analysis are recommended:

1. Enhanced Monitoring and Reporting: Future studies
should investigate the effectiveness of detailed
reporting requirements on energy consumption, carbon
emissions, and e-waste management in driving
sustainability in the IT sector (European Commission,
2020).

2. Incentives for Renewable Energy Adoption: Research
into the impact of government incentives on the
adoption of renewable energy by IT companies could
provide valuable insights for policymakers (European
Parliament, 2021).

3. Support for Research and Development: Further
analysis is required to evaluate the impact and
effectiveness of increased funding and support for
sustainable Al hardware production and recycling
technologies in advancing environmental
sustainability goals (European Commission, 2021).

5.5 Empirical Mini Case: Impact of Al Policy on the IT Sector

The EU's regulatory framework for Al, particularly the European
Artificial Intelligence Act (EU Artificial Intelligence Act, 2024),
Shaping Europe's digital future (European Commission, 2020),
and the Digital Europe Program (European Parliament, 2021),
aims to integrate sustainability goals into the rapidly evolving IT
sector. This mini case study examines the specific impacts these
policies could have on a hypothetical IT company, "Tech
Innovations," to demonstrate the external validity and practical
relevance of the propositions.

Company Profile: Tech Innovations

Tech Innovations is a large IT company specializing in cloud
computing services, Al hardware production, and software
solutions for various industries. The company operates several
data centers across Europe, employs over 2,000 people, and is
committed to pioneering sustainable technology solutions.

Policy Impact Analysis

The European Artificial Intelligence Act mandates a 20%
increase in the use of renewable energy sources within the IT
sector. For Tech Innovations, this policy requires significant
investment in renewable energy infrastructure. The company
plans to install extensive solar panel systems on its data centers



and invest in wind energy partnerships to meet this requirement
(European Parliament, 2021). This change is expected to cut
carbon emissions by 35% in the next five years by switching to
renewable energy, leading to savings on energy costs and
possible tax benefits in the long run. Additionally, Tech
Innovations can leverage its commitment to renewable energy to
attract environmentally conscious clients and investors,
enhancing its competitive edge.

Shaping Europe's digital future (European Commission, 2020)
emphasizes the need for a circular economy, mandating IT
companies to report their carbon footprints and adhere to strict
recycling protocols. Tech Innovations will need to overhaul its
product lifecycle management to comply with these regulations
(European Commission, 2020). This involves redesigning Al
hardware to increase longevity and improve recyclability, using
modular components that can be easily upgraded or replaced.
The company plans to introduce extensive recycling initiatives
for its products, greatly cutting down on e-waste and preserving
resources. Enhanced sustainability practices will bolster the
company’s corporate social responsibility (CSR) profile,
strengthening its brand reputation and customer loyalty.

Policies such as the Digital Europe Program promote the use of
Al for efficiency optimization in IT operations. Tech Innovations
plans to integrate Al-driven predictive maintenance and smart
energy management systems into its data centers (European
Parliament, 2021). The use of Al to optimize cooling systems and
server loads is expected to reduce energy consumption by 30%.
Predictive maintenance will help prevent hardware failures,
reducing downtime and maintenance costs by an estimated 25%.
Improved energy efficiency will enhance the company’s
sustainability reports, providing quantifiable evidence of its
environmental impact reductions and showcasing its
commitment to sustainable operations.

The integration of Al in environmental monitoring is encouraged
to track energy consumption patterns, carbon emissions, and
other sustainability metrics. Tech Innovations will implement
Al-powered monitoring tools across its operations (European
Parliament, 2021). Al tools will provide real-time data on energy
use and emissions, allowing for immediate adjustments and
improvements. Accurate monitoring and reporting will ensure
compliance with EU regulations and inform the company’s long-
term sustainability strategies and investment decisions.

The report on the safety and liability implications of Al
(European Commission, 2020) supports research into sustainable
Al hardware production and recycling technologies. Tech
Innovations plans to collaborate with research institutions to
develop new materials and processes (European Commission,
2020). Collaborative projects with universities and research
institutions will drive innovation in sustainable Al hardware,
leading to the production of greener AI hardware. This will
position Tech Innovations as a market leader in sustainable Al
technology, potentially opening new market opportunities and
setting industry standards.

Policies emphasize the importance of collaboration between
policymakers,  industry  leaders, and  environmental
organizations. Tech Innovations will actively engage in multi-
stakeholder initiatives to develop and implement sustainable
practices (European Commission, 2020). Participation in these
initiatives will allow Tech Innovations to actively engage in
policy development, influencing regulations to be practical and
beneficial. Building strong relationships with other industry
players and environmental groups will facilitate knowledge
sharing and collaborative problem-solving, enhance the
company’s reputation, and foster community support.

The case of Tech Innovations illustrates how EU Al policies can
drive significant environmental and operational changes within
the IT sector. By mandating renewable energy use, promoting
circular economy practices, and encouraging technological
innovation, these policies align with ecological modernization
theory and demonstrate practical steps towards sustainability.
The expected outcomes for Tech Innovations demonstrate the
significance of implementing Al policies in creating an eco-
friendly future with strong regulations, showcasing the potential
for Al to drive sustainable practices and environmental
stewardship.

6. CONCLUSION

Introducing artificial intelligence (Al) into different industries
brings about substantial opportunities as well as notable risks,
especially in the IT sector. This thesis has investigated how Al
technologies affect the environment and assessed the effects of
EU-wide Al policies that aim to reduce risks and maximize
benefits.

The analysis highlighted various significant environmental
challenges linked to AI, such as high energy usage, quick
obsolescence, e-waste concerns, and resource-intensive
manufacturing processes. On the other hand, Al technologies
provide significant chances to optimize efficiency by simplifying
operations, integrating intelligent energy systems, enabling
predictive maintenance, and improving environmental
surveillance. These findings align with ecological modernization
theory, which posits that technological innovation, supported by
appropriate regulatory frameworks, can drive environmental
sustainability.

The practical implications of these policies were demonstrated
through the empirical mini case study of Tech Innovations.
Through mandating renewable energy use, promoting circular
economy practices, and incentivizing technological innovation,
the EU Al policies are positioned to achieve a significant
reduction in carbon emissions, improve operational efficiency,
and cultivate sustainable practices within the IT sector. The
anticipated results for Tech Innovations, such as a 35% reduction
in carbon emissions, enhanced energy efficiency, and
strengthened collaborations with stakeholders, validate the
concepts and highlight the potential of AI for a more
environmentally friendly tomorrow.

The main policy suggestions from the analysis consist of
improved monitoring and reporting standards for accountability,
incentives to promote the extensive use of renewable energy
sources, more funding for research and development projects,
and strict enforcement of circular economy practices to manage
resources sustainably. Moreover, fostering collaboration among
stakeholders, including government officials, technology
experts, environmental advocates, and industry representatives,
can ensure the effective implementation of policies and the
utilization of diverse skills and resources for comprehensive
sustainability initiatives.

However, the research recognizes some constraints. Focusing
solely on EU policies limits the generalizability of the findings
to regions with different regulatory frameworks, such as the US
or Asia, which may have unique challenges in implementing Al
sustainability policies. Additionally, the qualitative nature of the
analysis constrains the ability to quantify the exact impact of
these policies. Subsequent research could examine a wider array
of documents for a thorough understanding, compare how
policies are put into practice in various regions to obtain diverse
viewpoints, and track the lasting effects of these policies to
evaluate their sustainability impact.



Incorporating sustainability goals into Al regulation is essential
for reducing the environmental footprint of Al technologies,
leading to outcomes such as decreased carbon emissions,
improved resource management, and enhanced environmental
preservation. The EU Al policy documents provide a robust
framework for promoting sustainability in the IT sector,
demonstrating that technological innovation and regulatory
intervention can jointly drive environmental sustainability. The
findings and recommendations in this study provide actionable
advice for policymakers and industry stakeholders, emphasizing
the critical need to merge Al expansion with environmentally
conscious strategies, such as implementing renewable energy
solutions and adopting sustainable practices, to ensure a
sustainable future.

Ecological modernization theory helps interpret the findings by
showing how Al-driven technological progress can support
environmental sustainability principles. This theoretical
framework explains how policy interventions, such as incentives
for renewable energy adoption or regulations on e-waste
management, can drive technological progress towards achieving
economic  growth and  environmental  sustainability
simultaneously.

During the final phase, the study will integrate insights derived
from content and thematic analyses with theoretical frameworks.
This integration will inform recommendations for enhancing
policies and industry practices related to the responsible and
sustainable utilization of Al. This comprehensive approach seeks
to offer practical strategies to policymakers and industry leaders
for the responsible and sustainable utilization of Al.
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APPENDIX A: COMBINED DATA FROM

POLICY ANALYSIS SHEETS

Category

Subject

In text example

Sheet name

Policy objectives

Sustainability goals

"The purpose of this Regulation is to improve
the functioning of the internal market by laying
down a uniform legal framework in particular
for the development, the placing on the market,
the putting into service and the use of artificial
intelligence systems (Al systems) in the Union,
in accordance with Union values, to promote the
uptake of human centric
and trustworthy artificial intelligence (Al) while
ensuring a high level of protection of health,
safety, fundamental rights as enshrined in the
Charter of Fundamental Rights of the European
Union (the ‘Charter’), including democracy, the
rule of law and environmental protection,
to protect against the harmful effects of Al
systems in the Union, and to support
innovation."

European Al Act

Sustainability goals

"This Regulation should be applied in
accordance with the values of the Union
enshrined as in the Charter, facilitating the
protection of natural persons, undertakings,
democracy, the rule of law and environmental
protection, while boosting innovation and
employment and making the Union a leader in
the uptake of trustworthy AL"

European Al Act

Sustainability goals

"Social and environmental well-being means
that Al systems are developed and used in a
sustainable and environmentally friendly
manner as well
as in a way to benefit all human beings, while
monitoring and assessing the long- term impacts
on the individual, society and democracy."

European Al Act

Sustainability goals

"The fundamental right to a high level of
environmental protection enshrined in the
Charter and implemented in Union policies
should also be considered
when assessing the severity of the harm that an
Al system can cause, including in relation to the
health and safety of persons."

European Al Act

Sustainability goals

"assessing and minimising the impact of Al
systems on environmental sustainability,
including as  regards energy-efficient
programming

and techniques for the efficient design, training
and use of AL;"

European Al Act

Sustainability goals

"By ... [four years from the date of entry into
force of this Regulation] and every three years
thereafter, the Commission shall evaluate the
impact and effectiveness of voluntary codes of
conduct to foster the application of the
requirements set out in Chapter II1, Section 2 for
Al systems other than high-risk Al systems and
possibly other additional requirements for Al
systems other than high-risk Al systems,
including as regards environmental
sustainability."

European Al Act




Sustainability goals

"The uptake of Al can provide key competitive
advantages to undertakings and support socially
and environmentally beneficial outcomes, for
example in healthcare, agriculture, food safety,
education and training, media, sports, culture,
infrastructure management, energy, transport
and logistics, public services, security, justice,
resource and energy efficiency, environmental
monitoring, the conservation and restoration of
biodiversity and ecosystems, and climate change
mitigation and adaptation.”

European Al Act

Sustainability goals

"Al is a fast evolving family of technologies that
contributes to a wide array of economic,
environmental and societal benefits across the
entire spectrum of industries and social
activities. By improving prediction, optimising
operations and resource allocation, and
personalising digital solutions available for
individuals and organisations, the use of Al can
provide key competitive advantages to
undertakings and support socially and
environmentally  beneficial outcomes, for
example in healthcare, agriculture, food safety,
education and training, media, sports, culture,
infrastructure management, energy, transport
and logistics, public services, security, justice,
resource and energy efficiency, environmental
monitoring, the conservation and restoration of
biodiversity and ecosystems and climate change
mitigation and adaptation."

European Al Act

Policy objectives Sustainability goals "The Programme is intended to contribute to the | REGULATION
mainstreaming of climate actions and to the | (EU) 2021
achievement of an overall target of 30% of the
Union budget expenditure supporting climate
objectives"

Sustainability goals "The Programme should encourage open-source | REGULATION
solutions in order to allow reuse, increase trust | (EU) 2021
and secure transparency. Such an approach will
have a positive impact on the sustainability of
funded projects."

Sustainability goals "Digital technologies are profoundly changing | REGULATION
our daily life, our way of working and doing | (EU) 2021
business... This twin challenge of a green and
digital transformation has to go hand-in-hand."

Technological "Specific Objective 1 — High Performance | REGULATION

Innovation Computing... deploy, coordinate at Union level | (EU) 2021
and operate an integrated demand-oriented and
application-driven world-class exascale
supercomputing and data infrastructure."

Technological "The Programme would seek to secure European | REGULATION

Innovation leadership in supercomputing, next generation | (EU) 2021
internet, Al robotics and big data"

Regulatory "The Financial Regulation lays down rules on | REGULATION

compliance the implementation of the Union budget, | (EU) 2021
including the rules on grants, prizes,
procurement, indirect management, financial
instruments, budgetary guarantees, financial
assistance and the reimbursement of external
experts"

Regulatory "Actions must comply fully with the EU | REGULATION

compliance rules on competition law and notably State aid." | (EU) 2021

Ecological ~Risks | Energy consumption | "The Programme should ensure utmost | REGULATION

adressed transparency (EU) 2021




and accountability of innovative financial
instruments and mechanisms that involve the
Union budget, with respect to their contribution
towards achieving Union objectives, both as
regards initial expectations and the end results"

Policy objectives

Sustainability goals

"It is a transformation as fundamental as that
caused

by the industrial revolution...This twin challenge
of a green and digital transformation has to go
hand-in-hand. It requires, as set out in the
European Green Deal, an immediate change of
direction towards more sustainable solutions
which are resource-efficient, circular and
climate-neutral"

Shaping  Europes
Digital Future

Technological
Innovation

"Europe must invest more in the strategic
capacities that
allow us to develop and use digital solutions at
scale and to strive for interoperability in key
digital infrastructures, such as extensive 5G (and
future 6G) networks and deep tech"

Shaping  Europes
Digital Future

Technological
Innovation

"Technology  that works for
Development,
deployment and uptake of technology that

makes a real difference to people’s daily lives."

people:

Shaping  Europes
Digital Future

Regulatory
compliance

"The Commission will further explore, in the
context of the Digital Services Act package, ex
ante rules to ensure that markets characterized
by large platforms with significant network
effects acting as gatekeepers, remain fair and
contestable for innovators, businesses, and new
market entrants"

Shaping  Europes
Digital Future

Regulatory
compliance

"It will require a huge effort, but Europe
undoubtedly

has the means to bring about this better digital
future for everyone."

Shaping  Europes
Digital Future

Ecological ~ Risks

adressed

Energy consumption

"Yet it is also clear that the ICT sector also needs
to undergo its own green transformation. The
environmental footprint of the sector is
significant, estimated at 5-9% of the world’s
total electricity use and more than 2% of all
emissions"

Shaping  Europes
Digital Future

E-waste
management

"How ICT equipment is designed, bought,
consumed and recycled also matters. Beyond the
energy efficiency requirements of Ecodesign,
ICT equipment must become fully circular -
designed to last longer, to be properly
maintained, to contain recycled material and to
be easily dismantled and recycled"

Shaping  Europes
Digital Future

Resource depletion

"Digital solutions, and data in particular, will
also

enable a fully integrated life-cycle approach,
from design through sourcing of energy, raw
materials and other inputs to final products until
the end-of-life stage"

Shaping  Europes
Digital Future

Policy objectives

Sustainability goals

"Digital  technologies can  significantly
contribute to the achievement
of the European Green Deal objectives. The
uptake of digital solutions and the use of data
will help in the transition to a climate-neutral,
circular and more resilient economy"

2030 Digital
Compass the Europ




Sustainability goals

"The uptake of digital solutions and the use of
data will help in the transition to a climate
neutral, circular and more resilient economy."

2030 Digital
Compass the Europ

nan "Europe’s digital leadership and global | 2030 Digital
competitiveness depend on strong internal and | Compass the Europ
external connectivity and should also inform our
international engagement."

Technological "The pandemic has also exposed the | 2030 Digital
Innovation vulnerabilities of our digital space, its | Compass the Europ
dependencies on non-European technologies,
and the impact of disinformation on our

democratic societies"
Technological "The Commission proposes to set up a Digital | 2030 Digital
Innovation Compass to translate the EU's digital ambitions | Compass the Europ
for 2030 into concrete targets."

Regulatory "Europe will have to build on its strengths — an | 2030 Digital
compliance open Compass the Europ
and competitive single market, strong rules
embedding European values, being an assertive
player in fair and rule-based international trade"

Regulatory "The Commission will ensure that participation | 2030 Digital
compliance in EU | Compass the Europ

funding programmes in relevant technology
domains will be conditional on compliance with
security requirements specified in the respective
EU programmes, including EU’s external
funding programmes and financial instruments,
and is aligned with the approach in the EU
toolbox on Cybersecurity for 5G networks."

Ecological ~ Risks

adressed

Energy consumption

"Digital infrastructures and technologies
themselves will
have to become more sustainable and energy and

resource efficient"

2030 Digital
Compass the Europ

Policy objectives

Sustainability goals

"Al technologies could primarily support the
achievement of the Green Deal
objectives through four main channels:
transition to a circular economy, better setup,
integration and management of the energy
system, decarbonisation of buildings, agriculture
and manufacturing, and enabling completely
new solutions that were not possible using other
technologies"

Fostering a
European approach t

Sustainability goals

"The Commission will support research towards
greener Al,
addressing the energy consumption of Al
technologies through the Horizon Europe
programme"

Fostering a
European approach t

Ecological ~ Risks

adressed

Energy consumption

"While Al has a strong potential to facilitate the
achievement of EU climate and environment
objectives, the technology itself has a significant
environmental footprint, especially in terms of
energy consumption"

Fostering a
European approach t

Resource depletion

"Addressing climate and environmental
problems, including waste management and
reuse, single-use plastics, the depletion of
natural resources, water and air pollution,
adaptation to climate change and loss of
biodiversity"

Fostering a
European approach t

Opportunities
promoted

Efficiency
optimization

"Al can optimise multimodal transport chains
and

allow for the operation of automated vehicles.
With growing data availability and Al-assisted

Fostering a
European approach t




tools for analysis, Al will facilitate new, safer,
more inclusive, sustainable, and more efficient
passenger and freight transport and mobility
services"

Efficiency "The use of Al and smart farming could facilitate | Fostering a
optimization this transition by enabling, for example, | European approach t
sustainable and efficient management of
resources such as water, soil, biodiversity, and

energy"

Smart Energy | "Better setup, integration, and management of | Fostering a
systems the energy | European approach t
system and empowering businesses, public
authorities, and citizens to choose the most

sustainable and efficient energy options"

Environmental "Al has a key role to play in generating policy- | Fostering a
Monitoring relevant data, | European approach t
information and knowledge to achieve Green
Deal targets effectively and efficiently and

allowing for tailored interventions"

Policy objectives Sustainability goals "The purpose of this Regulation is to improve | PROVISIONAL
the functioning of the internal market...and | AGREEMENT
environmental protection, against harmful | RESULTING
effects of artificial intelligence systems in the
Union..."

Technological "Al systems can be easily deployed in multiple | PROVISIONAL

Innovation sectors of the economy and society, including | AGREEMENT
cross border, and circulate throughout the | RESULTING
Union."

Technological "This Regulation supports the objective of | PROVISIONAL

Innovation promoting AGREEMENT
the European human-centric approach to Al and | RESULTING
being a global leader in the development of
secure, trustworthy, and ethical artificial
intelligence..."

Technological "Artificial intelligence is a fast-evolving family | PROVISIONAL

Innovation of AGREEMENT
technologies that contributes to a wide array of | RESULTING
economic, environmental, and societal benefits
across the entire spectrum of industries and
social activities."

Regulatory "A Union legal framework laying down | PROVISIONAL

compliance harmonised AGREEMENT
rules on artificial intelligence is therefore needed | RESULTING
to foster the development, use and uptake of
artificial intelligence in the internal market..."

Regulatory "A clear and predictable legal framework | PROVISIONAL

compliance addressing AGREEMENT
the technological challenges is required." RESULTING

Ecological ~ Risks | Resource depletion "Al systems could have an adverse impact to | PROVISIONAL

adressed health and safety of | AGREEMENT
persons, in particular when such systems operate | RESULTING
as safety components of products."

Data bias "Technical inaccuracies of Al systems intended | PROVISIONAL
for the remote | AGREEMENT
biometric identification of natural persons can | RESULTING
lead to biased results and entail discriminatory
effects."

Policy objectives Sustainability goals "The Commission is committed to making | Report on the Safety

Europe a world-leader
in AL, IoT, and robotics. A clear and predictable

and Liabil




legal framework addressing
challenges is required”

technological

Technological
Innovation

"Al, IoT, and robotics will create new
opportunities and benefits
for our society. The Commission has recognised
the importance and potential of these
technologies and the need for significant

investment in these areas"

Report on the Safety
and Liabil

Technological
Innovation

"These technologies can improve products,
processes, and business
models, and help European manufacturers
become more efficient"”

Report on the Safety
and Liabil

Technological
Innovation

"Increasing users’ trust and social acceptance in
emerging technologies,
improving products, processes, and business
models, and helping European manufacturers to
become more efficient are only some of the
opportunities created by Al, IoT, and robotics."

Report on the Safety
and Liabil

Regulatory
compliance

"A robust and reliable safety and product
liability regulatory
framework is essential for protecting consumers
and encouraging innovation"

Report on the Safety
and Liabil

nan

"A clear and predictable legal framework
addressing the
technological challenges is required."

Report on the Safety
and Liabil

nan

"The Union has a robust and reliable safety and
product liability
regulatory framework and a robust body of
safety standards, complemented by national,
non-harmonised liability legislation."

Report on the Safety
and Liabil

Ecological Risks | Energy consumption | "Ensuring energy-efficient Al technologies is | Report on the Safety
adressed critical for sustainability. | and Liabil

Al systems deployed in sectors with significant

energy consumption need to be addressed"
Environmental Increased “IT companies will be required to adopt more | Impact On IT sector
Sustainability Responsibility environmentally
Goals sustainable practices, such as using renewable

energy, improving energy efficiency, and

reducing e-waste”

Innovation in Green
Tech

“Encourages the development and deployment
of green technologies,
leading to innovations in energy-efficient
hardware and software.”

Impact On IT sector

Economic Growth
and Efficiency

Boosted Growth

“Policies support the digital transformation
of various industries, fostering growth in the IT
sector by increasing demand for IT solutions and
services.”

Impact On IT sector

Efficiency
Improvements

“Promotes the optimization of operations and
resource

allocation through digital technologies,
enhancing productivity within the sector.”

Impact On IT sector

Innovation and
Technological

Advancement

Leading role in

Innovation

“The IT sector is positioned to lead in
developing and
deploying cutting-edge technologies such as Al,
10T, and advanced computing systems.”

Impact On IT sector

Increased R&D

Investment

“Support for research and development will
drive technological
advancements, fostering a competitive edge for
IT companies globally.
Increased funding and support for R&D will

Impact On IT sector




drive innovation in the IT sector, leading to new
products and services.”

Regulatory
Compliance
Standards

and

Enhanced
Compliance
Requirments

adhere to stricter
data  protection,

“IT companies must
regulations  regarding
cybersecurity,

and Al ethics, necessitating updates to
compliance strategies.”

Impact On IT sector

Standardization

“Harmonized standards across the EU will
simplify cross-border
operations and reduce regulatory complexity for
IT firms.”

Impact On IT sector

Category

Subject

Example

Sheet Name

Policy objectives

Sustainability goals

"The purpose of this Regulation is to improve
the functioning of the internal market by laying
down a uniform legal framework in particular
for the development, the placing on the market,
the putting into service and the use of artificial
intelligence systems (Al systems) in the Union,
in accordance with Union values, to promote the
uptake of human centric
and trustworthy artificial intelligence (AI) while
ensuring a high level of protection of health,
safety, fundamental rights as enshrined in the
Charter of Fundamental Rights of the European
Union (the ‘Charter’), including democracy, the
rule of law and environmental protection,
to protect against the harmful effects of Al
systems in the Union, and to support
innovation."

European Al Act

Policy objectives

Sustainability goals

"The Programme is intended to contribute to the
mainstreaming of climate actions and to the
achievement of an overall target of 30% of the
Union budget expenditure supporting climate
objectives"

REGULATION
(EU) 2021

Ecological ~ Risks

adressed

Energy consumption

"The Programme should utmost
transparency

and accountability of innovative financial
instruments and mechanisms that involve the
Union budget, with respect to their contribution
towards achieving Union objectives, both as

regards initial expectations and the end results"

ensure

REGULATION
(EU) 2021

Policy objectives

Sustainability goals

"It is a transformation as fundamental as that
caused

by the industrial revolution...This twin challenge
of a green and digital transformation has to go
hand-in-hand. It requires, as set out in the
European Green Deal, an immediate change of
direction towards more sustainable solutions
which are resource-efficient, circular and
climate-neutral"

Shaping  Europes
Digital Future

Ecological  Risks

adressed

Energy consumption

"Yet it is also clear that the ICT sector also needs
to undergo its own green transformation. The
environmental footprint of the sector is
significant, estimated at 5-9% of the world’s
total electricity use and more than 2% of all
emissions"

Shaping  Europes
Digital Future

Policy objectives

Sustainability goals

"Digital  technologies can  significantly
contribute to the achievement
of the European Green Deal objectives. The
uptake of digital solutions and the use of data
will help in the transition to a climate-neutral,
circular and more resilient economy"

2030 Digital
Compass the Europ




Ecological  Risks

adressed

Energy consumption

"Digital infrastructures and technologies
themselves will
have to become more sustainable and energy and

resource efficient"

2030 Digital
Compass the Europ

Policy objectives

Sustainability goals

"Al technologies could primarily support the
achievement of the Green Deal
objectives through four main channels:
transition to a circular economy, better setup,
integration and management of the energy
system, decarbonisation of buildings, agriculture
and manufacturing, and enabling completely
new solutions that were not possible using other
technologies"

Fostering a
European approach t

Ecological Risks | Energy consumption | "While Al has a strong potential to facilitate the | Fostering a
adressed achievement of EU climate and environment | European approach t
objectives, the technology itself has a significant
environmental footprint, especially in terms of
energy consumption"”
Opportunities Efficiency "AI can optimise multimodal transport chains | Fostering a
promoted optimization and European approach t
allow for the operation of automated vehicles.
With growing data availability and Al-assisted
tools for analysis, Al will facilitate new, safer,
more inclusive, sustainable, and more efficient
passenger and freight transport and mobility
services"
Policy objectives Sustainability goals "The purpose of this Regulation is to improve | PROVISIONAL
the functioning of the internal market...and | AGREEMENT
environmental protection, against harmful | RESULTING
effects of artificial intelligence systems in the
Union..."
Ecological Risks | Resource depletion "Al systems could have an adverse impact to | PROVISIONAL
adressed health and safety of | AGREEMENT
persons, in particular when such systems operate | RESULTING

as safety components of products."

Policy objectives

Sustainability goals

"The Commission is committed to making
Europe a world-leader
in AL IoT, and robotics. A clear and predictable
legal framework addressing technological
challenges is required"

Report on the Safety
and Liabil

Ecological ~ Risks | Energy consumption | "Ensuring energy-efficient Al technologies is | Report on the Safety
adressed critical for sustainability. | and Liabil

Al systems deployed in sectors with significant

energy consumption need to be addressed"
Environmental Increased IT companies will be required to adopt more | Impact On IT sector
Sustainability Responsibility environmentally
Goals sustainable practices, such as using renewable

energy, improving energy efficiency, and

reducing e-waste.
Economic Growth | Boosted Growth Policies support the digital transformation | Impact On IT sector
and Efficiency of various industries, fostering growth in the IT

sector by increasing demand for IT solutions and

services.
Innovation and | Leading role in | The IT sector is positioned to lead in developing | Impact On IT sector
Technological Innovation and
Advancement deploying cutting-edge technologies such as Al,

IoT, and advanced computing systems.
Regulatory Enhanced IT companies must adhere to stricter regulations | Impact On IT sector
Compliance  and | Compliance regarding data protection, cybersecurity,
Standards Requirments and Al ethics, necessitating updates to

compliance strategies.
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