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United Nations Sustainable Development Goal 17 (SDG 17) is

all about connection and partnerships, to make sure everyone

works together to achieve all the SDGs. Satellites are often

referred to as Earth’s guardians because they are responsible for

connecting and monitoring the world in various ways. They bring

internet connectivity to remote areas, monitor agriculture and food

production, and support healthcare. In this article, you will learn

about connection, and how satellite technology can play a key role

in achieving several challenges addressed by all the 17 SDGs. We

will highlight some of our ongoing research on enhancing satellite

connectivity using sixth-generation (6G) wireless technology. Finally,

we highlight the potential of satellites to foster global partnerships

and contribute to a more sustainable, interconnected world.
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Watch an interview with the authors of this article to learn even

more! (Video 1).

THE POWER OF GLOBAL PARTNERSHIPS (SDG 17)

The United Nations has created seventeen Sustainable Development
Goals (SDGs) with the aim of improving our world. These goals
address several global challenges, including making sure people
have enough food and clean water, and protecting the environment
against pollution and climate change. Among these goals, SDG
17, which is called Partnerships for the Goals, focuses on making
global partnerships strong, so that countries with a lot of resources
can share those resources and work with countries that are still
developing. Without partnerships, it will be almost impossible to
reach important global goals such as ending world hunger, protecting
our environment, or making education accessible worldwide. But by
working together, we can solve bigger problems and ensure the world
becomes a better place for everyone.

So far, progress on SDG 17 is mixed. Some positive things
have happened, like more help from richer countries available for
low-income countries and more people having access to technology.
But it is still hard for low-income countries to have everything they
need to provide a good life for their people. This is because these
countries must deal with rising prices, big debts, and lack of money
for government projects [1]. All countries must come together to help,
and this is where SDG 17 comes in.

SCIENCE TO THE RESCUE

What role does science play in achieving SDG 17? Science helps
us tackle global challenges through creative ideas and collaboration.
Take satellite, for example—they are not just machines orbiting the

SATELLITE

A special machine that
orbits, or flies around,
the Earth in space. It
helps us send
messages, like phone
calls, and take pictures
of our planet.

Earth, they are critical for progress (Figure 1). Acting as the planet’s
eyes in the sky, satellites monitor environmental changes, track
weather patterns, and collect essential data. They also connect the
world through a vast communication network, enabling the smooth
exchange of information. Harnessing satellite science and technology
can strengthen global partnerships and help countries work together
more e�ectively to achieve SDGs (Table 1). Satellite connectivity

CONNECTIVITY

How computers and
devices all over the
world link together so
people can share
information, talk to
each other, and use
websites, apps, and
online tools.

helps us address some of the world’s biggest challenges and ensures
everyone, no matter where they live, can access the data they need
to address important issues [2, 3]. Our group works on satellite-based
internet connectivity [4].
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Figure 1

Figure 1

A satellite has several
important parts. (A) The
avionics are like the
“brain”. They include
the computers and
electronics that help it
communicate and stay
in control. (B) The
power system, which
includes solar panels
and batteries, provides
the energy it needs to
run. (C) The antenna is
the satellite’s
communication tool
for sending and
receiving information
to/from Earth. (D) The
navigation and control
system keep the
satellite on the right
path. (E) The payload is
the special equipment
the satellite carries to
do its main job, like
cameras to take
pictures of Earth or
tools for exploring
space.

HOWCAN SATELLITES HELP?

But how can satellites stop people from going hungry and solve other
issues on Earth? Satellites look down at farms from space to check the
soil and see how crops are growing [5]. They can even communicate
directly with sensors installed on farms to provide farmers with
important information about the crops, soil, and environmental
conditions. This helps farmers know when to plant their crops and
how to take better care of them. Satellite data makes it possible for
farmers to predict how much food will grow, detect crop diseases
ahead of time so they can prevent them, or act to avoid droughts.
When farming improves,more food is produced to feed people hunger
and malnutrition are reduced. Improved farming also helps local
economies by creating jobs and opportunities for trade. Ultimately,
better farmingmeans stronger, healthier communities with better lives
for everyone involved.

On top of all this, satellites can help many people just by bringing
internet to their areas. Internet can help reduce inequalities around
the world by creating job opportunities and giving people access to
education. Satellites can even allow doctors to talk to patients far
away and help them stay healthy! Importantly, satellites can support
internet connectivity in post-disaster situations, like after hurricanes or
floods, by helping a�ected communities access valuable information
and resources so they can recover faster [6, 7].

But that is still not all! Satellites also help keep roads and bridges safe,
by taking pictures and gathering information to send back to Earth.
These data help engineers plan where to build new roads and fix old
ones. Good roads and bridges make it easier for businesses to grow,
which helps the economy. Satellites also watch for signs of climate
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Table 1

Roles of satellites in
achieving SDGs.

SDG Example roles of satellites

Satellite sensors can detect areas being farmed, monitor road
networks, and detect where people are building homes. This
helps keep track of where things like roads, buildings, and
services are located. At night, they can detect regions with
power outages or without access to electricity, helping
authorities support these areas. By sending supplies and
building things like roads, schools, and power lines in the right
places, we can help people live better lives and reduce poverty

Satellite images can di�erentiate between healthy and
unhealthy crops. This way, farmers can take care of their crops
better. Weather data helps farmers with crop planning by
predicting the best planting and harvesting times. Satellite
sensors can also support long-term weather forecasting, while
monitoring soil moisture levels to assess land dryness and
guide watering strategies. All of this helps grow more food and
fight hunger in communities

Satellites help bring the internet to places that are far away or
hard to reach. This lets people in those areas talk to doctors
using video calls, even if there are no hospitals nearby.
Doctors can see how patients are doing, give advice, and help
them feel better. This helps more people around the world
stay healthy

Satellites can provide internet to places without schools, so
children can access books and educational materials online as
well as attend online classes from anywhere. With internet
access, students can participate in remote learning, and
countries can share educational resources, making quality
education more accessible globally

Satellites can take pictures and collect information from space
to see how people live in di�erent places. They can help find
out if girls and women have problems getting clean water,
healthy food, or safe places to live. This information helps
leaders make better plans to keep everyone safe and treated
fairly, so girls and boys have the same chances to grow, learn,
and live healthy lives

Satellites can watch lakes, rivers, and other water sources to
check how clean they are. They can see how much water
there is, if it’s too salty or warm, and if it’s dirty or polluted. This
information helps people find safe water to drink and use,
especially in places that are far away or hard to reach

Satellites help optimize the locations for solar panels and wind
turbines by monitoring sunlight and wind patterns. They track
weather trends and pinpoint regions with the highest potential
for renewable energy. Thus, satellite sensor data promote
global collaboration, ensuring wider access to clean energy
and supporting e�orts to reduce reliance on fossil fuels and
combat climate change

Table 1
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Table 1

(Continued)

SDG Example roles of satellites

When people get internet through satellites, they can learn
new skills, find jobs, and even start their own businesses. This
works even better when countries work together to share
knowledge and build the right tools to enable job
opportunities. It helps more people find good work and grow
their communities

Satellites use images from sensors to monitor the condition of
bridges, roads, and other infrastructure. They can detect shifts
in the ground, wear on surfaces, and structural issues such as
cracks or deformations. Data are sent to ground stations,
where experts analyze it to prioritize repairs and improve
building practices. Sharing data between countries supports
stronger infrastructure and better planning, particularly in
regions vulnerable to natural disasters or extreme weather

To start a successful business, people need things like money,
tools, education, and support from their community. Satellites
help make the internet work, and the internet lets people
share ideas, learn new things, and connect with others
regardless of where they live or what problems they face

Satellites help cities stay clean and safe by monitoring air and
water quality, detecting pollution, and supporting e�cient
waste management. Satellites provide real-time data for
disaster response, tra�c management, and urban planning to
enhance safety and sustainability

Satellites watch the Earth using special tools like cameras,
radar, and heat sensors. They can see changes in the land, air,
and water. Satellites also use GPS to find exact locations and
help track things like animals, cars, weather, and how nature is
changing

Using advanced sensors, satellites monitor Earth’s climate
such as atmospheric conditions, ocean temperatures, cloud
cover, and greenhouse gas levels. They provide continuous,
global data to track changes like rising temperatures, melting
ice, and shifting weather patterns, helping scientists
understand and predict climate trends

Satellites monitor ocean health by detecting overfishing, illegal
fishing activities, and environmental changes like coral
bleaching. These data help countries collaborate on policies
and enforce regulations to protect marine ecosystems and
ensure sustainable fishing practices

Satellites can see where forests are being cut down and help
watch over animals’ homes; and countries can work together
to protect these places

Satellites help keep an eye on the world to make sure things
are fair and peaceful, helping everyone feel safer

Satellites help countries talk to each other and share important
information, helping us to track progress made on all the SDGs

Table 1
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change. They can spot high levels of pollution or when the planet gets
too hot. This information helps governments and scientists come up
with plans to keep our planet safe and healthy. We all know teamwork
is essential for solving big global problems, and now, because of
satellites, countries all over the world can share important information,
helping to solve many problems.

ENHANCING SATELLITE COMMUNICATIONSWITH 6G

TECHNOLOGY

One-way satellites support humanity is through wireless communica
tion. Wireless technologies let us send information through the air

WIRELESS

COMMUNICATION

A way for people or
devices to share
messages or
information without
using wires, by sending
invisible signals
through the air.

without needing wires, which is how our cell phones and internet
devices communicate (Figure 2). 5G is the fifth generation of this
technology, and it made our internet much faster and more reliable
than before. Now, we are moving on to 6G, the next step, which

6G

The next generation of
wireless technology
that will come after 5G.
6G will make our
phones even faster,
more powerful, and
able to do more things.

promises even faster speeds and better connections. This new
generation is linked to three key technologies we are focusing on in
our research.

Figure 2

Figure 2

Most wireless
communication
systems have three
main parts: a
transmitter, a base
station, and a receiver.
The transmitter sends
out signals and the
receiver collects those
signals. The base
station acts like a
control center, making
sure everything works
smoothly between the
transmitter and
receiver. The signals
travel through an
invisible path called the
wireless channel,
allowing information to
move between all the
parts. This system is
similar to how future
6G networks will work,
but with 6G, everything
will be much faster, we
will be able to connect
even more devices, and
there will be fewer
delays.

The first technology has to do with the electromagnetic spectrum.

ELECTROMAGNETIC

SPECTRUM

A big range of invisible
energy waves that
travel through space. It
includes things like
radio waves,
microwaves, light,
and X-rays.

The electromagnetic spectrum can be understood as a giant rainbow
of invisible waves, with each “color” representing a di�erent kind
of wave. The high range of the spectrum, like the far end of the
electromagnetic rainbow, has waves that are faster and smaller.
Traditionally, our phones use microwaves, which are in the middle
part of this rainbow. By using the higher range of the electromagnetic
spectrum, we can harness the power of the tinier, faster waves, which
allow us to get faster connections [8].
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The second technology that we focus on involves the distance satellite
orbit away from Earth. The distance between Earth and our satellites
a�ects wireless communications in several ways [9–11]. Low Earth
orbit satellites are positioned closer to Earth, making them useful for
sending and receiving signals for quicker communication, because
the signals do not have as much of a delay. On the other hand,
medium Earth orbit satellites are positioned further away, whichmakes
them better for broadcasting videos or for navigation uses, like a
car’s GPS.

Finally, our research investigates beamforming technology, which

BEAMFORMING

TECHNOLOGY

A smart way for
antennas to send
signals in a specific
direction instead of all
around. It is like shining
a flashlight to help the
signal go straight to
where it is needed,
making it faster
and clearer.

improves how satellites work by focusing their signals exactly where
we need them—just like pointing a flashlight beam in a specific
direction. Beamforming helpsmake the signals from satellites stronger
and allows them to reach further [12].

Together, these technologies show 6G’s potential to revolutionize
connectivity, making it faster and more reliable across various and
challenging locations. When satellite signals become stronger and
faster with 6G, they can reach even the most remote places on
Earth, connecting people who were once very far apart. Some of
our other exciting projects involve finding new ways for satellites to
communicate with each other and cooperate with Earth’s existing
communication infrastructure [13], and exploring how satellites can
help us learn more about our oceans by looking deep below the
water’s surface to study marine life and water quality. We are also
developing a project using solar-powered or radio energy-powered
base stations to create Wi-Fi hotspots with a range of up to 1 km

WI-FI HOTSPOT

Internet access point
that allows you to
connect your
electronic device. It is
handy when you are
out and need to get
online, like at a
co�ee shop.

[14]. The hotspot connects to the internet via existing infrastructure
or satellites, enabling people in isolated areas to browse the web,
communicate, and learn using smartphones, tablets, or laptops.

WHATWE LEARNED IN A NUTSHELL?

In this article, we explained how satellite-based connections play a
vital role in achieving SDG 17 and how they also help us to advance all
the other SDGs. With the help of 6G satellite communications, we can
help farmers increase food production, connect people to the internet,
contribute to environmental conservation, and monitor the overall
health of our planet. Nonetheless, there is room for improvement. To
enhance satellite technology, we must do more research, exploring
ways to make these technologies work underground, underwater, and
in other challenging conditions where transmitting signals is di�cult.
Furthermore, it is important to make satellites more maneuverable to
avoid collisions, protect them from interference from other wireless
sources, and improve communication security by protecting satellites
from cyber threats and unauthorized access that could interfere with
their function.
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You can be part of this exciting journey! By nurturing your curiosity,
delving into science, and dreaming big, you can support scientists
in this quest. One day, you might develop groundbreaking ideas
that could further enhance our world, aiding us in achieving new
sustainable development targets. If you continue your exploration
and collaborate with other young minds—like SDG 17 teaches
us—you might just be the next hero in line to make the world a
better place!
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YOUNG REVIEWERS

AILA, AGE: 15

Hello my name is Aila. I enjoy reading books in my free time, and I particularly like

books with continuous and well-written character development as well as good

descriptions and attention to detail. I also enjoy swimming, I&S, and L&L. I am hoping

to start learning piano this year.

LOKYA, AGE: 14

Hi, my name is Lokya, and I am currently in The KAUST School. I enjoy gymnastics,

playing badminton, and science.
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