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Did you know that every time people use Al systems, those
systems consume huge amounts of water and energy, pollute the
AHMED environment of countries far away, contribute to deforestation
AGE 1L around the globe? In addition, serious health issues can be faced
by those living or working close to mining areas, data centers, or
e-waste landfills sites, because of toxic chemicals released in the
soil, water, and air. Did you know that some children exposed to
FATEN these chemicals may not be able to grow up healthy? It is extremely
AGE: 8 important to consider the ecological footprint of Al systems and
to think about what we can do about it. Everyone, and especially
children and teenagers, can become advocates for responsible Al use
and inform others about the negative impacts of Al systems.
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ARTIFICIAL
INTELLIGENCE
SYSTEMS (Al
SYSTEMS)

Various techniques
enabling machines to
simulate

human intelligence.

GLOBAL SUPPLY
CHAIN

The journey needed for
a product, such as an Al
tool, to exist. For Al, it
includes steps from
mineral extraction to
manufacturing,
shipping, data storage,
and e-waste disposal.

RAW MATERIALS

Natural things that have
not been changed or
processed by humans,
from which a product
is made.

DATA CENTERS

special buildings
designed to hold many
powerful computers
called servers used to
store, process or
distribute a large
amount of data.

SERVERS

Big computers that
help other computers
talk to each other and
share information.

E-WASTE

old or broken electrical
and electronic
equipment, such as
smartphones or
micro-components of
electronic devices that
contain a mixture of
valuable materials, such
as gold, and

toxic materials.
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THE “OTHER SIDE"” OF Al SYSTEMS

Artificial intelligence systems (Al systems) are being used more and
more often all over the planet. We usually think that Al systems are
making our lives better or more comfortable. What most people do not
know is that using Al systems has significant negative impacts on the
environment and ecosystems, particularly where Indigenous People
or other local communities are living.

Think about Al chatbot. Say you want to build a small gingerbread
house as a Christmas present for your mother, but you do not know
how to do it. Instead of looking for a book where that is explained, you
ask an Al chatbot. Within seconds, you have different options on how
to create a gingerbread house. This seems simple, but the answers
Al chatbot gave you are the result of a complicated and vast global
supply chain that can damage the environment.

HOW Al SYSTEMS ARE BUILT

Do you know how Al systems are built and what they need to work
properly? Generally, when people think of Al systems, they think of
something “in the cloud” that cannot be touched. In reality, Al systems
require various devices, like microchips, to work properly. Microchips,
are made of raw materials that must be extracted (removed) from
the Earth by mining in different parts of the world. Al systems also
need special buildings, called data centers, designed to hold many
powerful computers called servers. A server is a big computer that
helps other computers talk to each other and share information.
Finally, once microchips and other electronic components are old
or broken, they are thrown away as electronic waste (e-waste),
polluting the environment. Let us look at these three problems in a
bit more detail.

EXTRACTING RAW MATERIALS

To manufacture the microchips and other electronic equipment
necessary for Al systems, we need to dig (extract) the raw minerals
out of the ground. Numerous mining sites are located in forested
areas, especially in rainforest areas like the Amazon, which are cut
down to dig for underground minerals. Mining is considered the fourth
main cause of deforestation, and computer and electronic devices are
responsible for 5% of all deforestation worldwide.

As a consequence of deforestation, animals can lose homes, soil can
wash away. In addition, water can be contaminated with dangerous
chemicals and released into the surrounding areas. This can cause
problems for people and nature [1]. People living close to mining areas
often do not have clean water to drink and their environments may
be polluted, making them unhealthy. For example, local communities
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FUNDAMENTAL
RIGHTS

Basic rules ensuring
that all individuals are
safe, healthy,

and respected.

Figure 1

Picture from above of a
data center. Photo by
Geoffrey Moffett on
Unsplash.
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can suffer severe diseases due to exposure to toxic substances
released into the soil, water, or air near their homes [2]. People
working in the mines often face dangerous working conditions.
Another consequence of mining-related pollution is the displacement
of Indigenous Peoples and local communities living in the surrounding
areas, which violates their fundamental rights.

According to experts’ predictions, the demand for minerals needed
to manufacture the components of Al systems, such as lithium or
cobalt, will surge alarmingly by 2050. The consequences of such a
growing demand could be extremely negative for fragile ecosystems,
biodiversity, and local communities.

DATA CENTERS

To function properly, Al systems must be trained by analyzing lots of
data on how to recognize, for example, a dog. When many pictures
of dogs are shown to an Al system, the system learns what a dog
looks like. Al systems are trained on powerful servers located in data
centers (Figure 1). Data centers consume huge amounts of energy and
of water—the largest data centers consume approximately 1%—2% of
the electricity used throughout the world. The servers at data centers
get really hot and must be cooled down with water. For example, in
2022, Google's data centers used approximately 20 million liters of
mostly drinkable water to cool servers. Experts have predicted that the
global Al demand will account for 4.2-6.6 billion cubic meters of water
use in 2027 alone.

Figure 1

Furthermore, people can be exploited for the training of Al systems.
Workers that provide the labeled data that Al systems need to learn
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ECOLOGICAL
FOOTPRINT

Degree of damage and
destruction of the
environment caused by
human activities.
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are often paid very little, frequently not enough to cover basic needs
like food, rent, and clothes, and they are not legally protected [3].

E-WASTE DISPOSAL

When an electronic product is no longer useful it is thrown away as
e-waste. E-waste is growing at an alarming rate. In 2022, 62 billion kg
of e-waste was generated worldwide. Experts predict that this amount
will increase to 82 billion kg by 2030. E-waste is usually dumped in
big trash piles called landfills, many of which are found in poorer
countries far away from where most Al devices are used [4]. In those
countries, children and adults who need money often sort e-waste by
hand and can get sick because of chemicals like mercury or arsenic.
These chemicals can also seep into the water and soil, polluting
the surrounding environment, poisoning these natural resources and
harming plants, animals, and people [5].

Sometimes e-waste is burnt by people looking for shiny metals such as
gold. Burning plastic and wires creates toxic fumes that hurt the lungs
of people (including children) working or living nearby, and the gases
released also contribute to global warming. In addition, workers who
recover materials and valuable parts of e-waste can experience poor
working conditions, and over 18 million children from 5-17 years are
exploited by industries in the e-waste sector.

WHAT ARE THE POSSIBLE SOLUTIONS?

To sum up, Al systems are contributing to deforestation all around
the world; polluting the air, soil, and water with toxic materials; and
consuming huge amounts of electricity and water. In addition, people
living close to mining areas or data centers, or those working in mining
sites or in e-waste landfills can get sick from toxic chemicals that
seep into environment. Children exposed to these chemicals may have
more trouble learning, playing, and growing up strong and healthy.
Understanding the ecological footprint of Al systems is thus extremely
important so that we can use these technologies with more awareness
of their negative impact.

So, what can we do about it? First, raising awareness about the
ecological footprint and social consequences of Al systems is
extremely important. Many people are concerned by these impacts,
especially children and teenagers, who will be most affected by the
negative effects of climate change. Yet, children and teenagers are
also using Al systems more and more, maybe without knowing that
they have such negative consequences.

Second, it is important to use Al systems more responsibly. Experts
and lawmakers are working on solutions, from cooling data centers

kids.frontiersin.org June 2026 | Volume 14 | Article 1791089 | 4


https://ewastemonitor.info/wp-content/uploads/2024/03/GEM_2024_18-03_web_page_per_page_web.pdf
https://www.genevaenvironmentnetwork.org/resources/updates/the-growing-environmental-risks-of-e-waste/
https://www.who.int/publications/i/item/9789240023901
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2026.1791089
https://kids.frontiersin.org/article/10.3389/frym.2026.1791089
https://kids.frontiersin.org/article/10.3389/frym.2026.1791089

Di Francesco Maesa et al.

underwater to recycling e-waste. But responsible use of Al systems
and education are some of the most important tools. You can be an
advocate for responsible Al use and inform others about the negative
impacts of Al systems. Even small steps, like using Al systems only
when they are really necessary, can make a big difference and inspire
others to so the same. If enough people act, we can keep the benefits
of Al without destroying the only planet we have. The future of the
Earth is in our hands.
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YOUNG REVIEWERS

AHMED, AGE: 11

Hil My name is Ahmed and | am 11 years old. | love science, especially learning how
the heart and the human body work. | enjoy reading, playing football, and discovering
new facts about space and technology. | like asking questions and sharing what |
learn with my friends!

BANA, AGE: 15

I am from Jordan and have grown up in the UAE for my entire life, | am an inspiring
poet and a hard working math nerd. | am interested in learning more about the arts
and how the use of words can be influenced by it. | also play a lot of sports such as
basketball, volleyball, badminton, soccer and hockey. “Care about what people think
and you will always be their prisoner”, my favorite quote said by Lao Tzu.

FATEN, AGE: 8

| believe creativity makes everything more fun, and | love expressing myself through
art. | love watching movies because they help me imagine new stories and magical
worlds. | use my imagination every day to turn ideas into drawings and dreams
into art.
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FAYROUZ, AGE: 9

My name is Fayrouz. | am in Grade 3 at a German school. | love art, drawing, dancing,
and fashion designing. | am also a member of the club squash team. | joined the team
after passing the evaluations. | enjoy challenges and competition. My favorite subject
is Math. | am confident, talkative, and a leader. In the future, | want to be a fashion
designer and a squash champion.

SEA CREST SCHOOL, AGES: 12-13

We are a group of curious 7th grade scientists from central coastal California who
are passionate about marine science and determined to leave our world better than
we found it.

YARA, AGE: 12

My name is Yara. | am 12 years old. My interests include biology, mathematics and
astronomy. | train martial arts, specifically taekwondo. | have a gray, Persian cat
named Luna. | aspire to become a computer scientist when | grow up.
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