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Thesis Introduction -"Environmental Impact of Al-Driven Business Models"

The goal of this paper is to assess how Al-driven business models can reduce their environmental
footprint while exploring Al’s sustainability potential. By researching and reviewing a number of
different current strategies that companies use the paper aims to increase awareness and
understanding regarding the sustainable use of Al in businesses. By highlighting and analysing the
different current strategies the paper may encourage other companies to follow suit and adopt the
sustainable strategies themselves. This paper will focus on some of the biggest environmental
problems that comes with the use of Al and suggest sustainable strategies on how companies can
decrease their energy consumption of Al systems, how they can source critical minerals in a more
environmentally friendly way and how they can decrease their e-waste.

Al is revolutionising business models across all industries, from optimising operations to driving
innovation. Artificial intelligence (Al) based techniques can help reduce emissions in a variety of
ways, like as facilitating the development of low-carbon technologies, improving sales forecasts,
limiting system waste, satellite imagery, improving energy efficiency, predicting vehicle emissions
from smartphone GPS traces, boosting single buildings, highlighting behavioural patterns, and
planning and running low-carbon infrastructure (ScienceDirect, 2022).

However, Al’s role in sustainability is not all positive. The energy consumption of Al systems is a
prime example of the negative effect Al has on the environment. Although Al is a promising and
powerful technology for sustainability, its application creates a huge carbon footprint, which
represents a direct form of rebound effects. A single Al model training can emit carbon dioxide
equivalent to the lifetime of five cars and a request made through ChatGPT, an Al-based virtual
assistant, consumes 10 times the electricity of a Google Search (‘Electricity 2024 - Analysis and

forecast to 2026’, 2024). This is assuming that the energy source remains the same and as Al grows

and becomes more complex it is highly likely that more energy will be used meaning their carbon
footprint will grow more and more. Al models strongly depend on data and thus indirectly
contribute to IT’s global carbon footprint. Al models can spur huge energy-consuming datasets and
big data centres. (Nishant, Kennedy and Corbett, 2020)

The energy consumption of Al systems is only the start of the environmental issues regarding Al.
The hardware used to create and power Al for example Data Centres, GPUs and servers all require
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critical minerals like cobalt and lithium. However, their supply is in jeopardy — they have complex,
volatile and opaque supply chains that are already at capacity (Deloitte US, no date). These minerals

are also sourced through environmentally and socially harmful mining practices. Several studies
(Worlanyo and Jiangfeng, 2021) conducted on the impact of mining have pointed out that both

surface mining and underground mining have caused substantial adverse impact on the
environment as well as land. The microchips that power Al need rare earth elements, are often
mined in environmentally destructive ways (WEF, 2024).

E-Waste and Al- Driven hardware is another environmental problem regarding Al. Data centres
produce electronic waste, which often contains hazardous substances, like mercury and (WEF,
2024) Al infrastructure also has short hardware cycles, which means companies must constantly
update and replace their old systems. For example, the creation of new data centres and the
upgrading of systems. The proliferating data centres that house Al servers produce electronic
waste. They are large consumers of water, which is becoming scarce in many places (WEF, 2024).

“There is still much we don’t know about the environmental impact of Al but some of the data we
do have is concerning,” said Golestan (Sally) Radwan, the Chief Digital Officer of the United Nations
Environment Programme” (WEF, 2024).

This paper seeks to is present the challenges faced by companies regarding the environmental
impact of Al-driven business models. It will examine how these companies can address these
challenges and promote sustainable practices. The positives of Al regarding sustainability are well
documented and it seems that most of the focus around Al and sustainability is based on the
enthusiasm surrounding Al’s potential to drive sustainability such as how it helps reduce waste and
improve energy efficiency. However, there is a significant gap in research and literature on the
negative impacts of Al on sustainability. As previously mentioned, Al has many negative effects
environmentally and there has not been nearly enough attention on the environmental costs of Al
for example energy consumption and E-Waste. These negative environmental effects can be
observed across all aspects of Al, from the huge energy-consuming datasets and big data centres to
the short hardware cycles and e-waste, these problems are not given enough attention.

The aim of this study is to explore ways in which companies can reduce their environmental
footprint by integrating Al while simultaneously identifying key challenges and opportunities to
minimise negative environmental effects. This will help show that the negative environmental
impacts are as important if not more important than the positive ones and in turn will offer insights
that businesses could consider using and adapting in the future.

In order to explore how Al-driven business models can reduce their environmental footprint while
exploring Al’s sustainability potential this study will adopt a mix of both quantitative and qualitative
approaches. The research methodology will include literature reviews of existing research on Al’s
environmental impact, case studies on companies who are leading in sustainable Al practices,
conducting surveys on those companies and analysing their sustainability reports.
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