https://pixabay.com/photos/landscape-panorama-sunset-sea-ship-5976337/
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GETTING THE BASICS RIGHT
This year, 2022, has been declared the International Year of Basic Sciences for
Sustainable Development, or IYBSSD 2022 in short. But what does that mean for us
South Africans? And how do basic sciences – maths, physics, chemistry and biology –
relate to our Sustainable Development Goals? Glad you asked.

INFO BITS
How does a cargo ship keep its balance in
the water?
https://www.batepapocomnetuno.com/post/
the-ship-s-balance
What are basic sciences?
https://www.isp.uu.se/basic-sciences/
Why are basic sciences important for
sustainable development?
https://www.iybssd2022.org/en/about-us/

https://pixabay.com/photos/container-ship-cargo-ship-freighter-596083/

Every day, on a choppy sea off the Durban coast, huge
cargo ships make their way with loads of thousands of
truck-sized intermodal containers holding mysterious
goods and materials. These could be vegetable products,
or animal or vegetable fats and oils used in our everyday
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households. How is it possible that these enormous
vessels can stay afloat and manoeuvre across the
ocean to their destinations, transporting much needed
merchandise that ends up on shelves in shops, for us to
purchase to make our lives more sustainable? At its core,
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it is possible because of basic sciences, which include
mathematics, physics, chemistry and biology.
The vessel itself is prevented from tipping over because of
mathematical calculations carefully designed and applied
by engineers. And when it is empty? How does a vessel
keep its balance in the ocean? The answer is easy: it adds
weight in the form of seawater when it is empty and
then releases the weight (seawater) while loading it with
merchandise. Pumps are used to pull in and throw out the
water when the ship is docked, exploiting simple physics.

Linking basic sciences and the Sustainable
Development Goals (SDGs)

But it does not stop here. If an empty vessel docks in the
Durban port, it already contains seawater from a coast
somewhere else. Let’s say from China. The seawater
from China is, however, not pure and contains a lot of
microorganisms foreign to our Durban waters. According
to International Maritime Organization regulations,
ships must exchange water in the open sea, because
there are different physical and biological conditions in
any port, so some organisms cannot survive, or some
foreign organisms might survive in port and so disrupt
local ecosystems. However, water exchange in the open
sea does not always happen. Aside from many ships not
changing water at sea, there are several organisms that
can resist both the travel and different environmental
conditions. While being loaded with freight, seawater
containing these non-native microorganisms is discharged
to maintain the vessels’ balance in the Durban water.
This causes serious problems for the local fauna and
flora, as well as public health. Can you also imagine the
environmental impact? And this is where the importance
of the study of biology comes in.

poverty, protect the planet and improve the lives and
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From the above example, basic sciences impact our
everyday lives in many unexpected ways that are often
taken for granted. Furthermore, the successes and
difficulties of the global fight against the COVID-19
pandemic over the last two years have been a stark
reminder of the importance of basic sciences.
The 2030 Agenda is a universal call to action to end
prospects of everyone, everywhere. Seventeen (17) goals
were adopted by all United Nation (UN) Member States
in 2015, as part of the 2030 Agenda for Sustainable
Development, which set out a 15-year plan to achieve
the goals. The 2030 Agenda resolution aims ”… to end
poverty and hunger everywhere; to combat inequalities
within and among countries; to build peaceful, just and
inclusive societies; to protect human rights and promote
gender equality and the empowerment of women and
girls; and to ensure the lasting protection of the planet
and its natural resources. We resolve also to create
conditions for sustainable, inclusive, and sustained
economic growth, shared prosperity and decent work
for all, taking into account different levels of national
development and capacities”.
On the 2 December 2021, the United Nations General
Assembly declared that the world needs skills in basic
sciences to achieve the 17 SDGs.
Quest Vol. 18 No. 2 | 2022
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In line with this proposal, resolution 76/A/L.12 was
approved by the UN Member States declaring the
year 2022 as the International Year of Basic Sciences
for Sustainable Development (IYBSSD 2022). The
IYBSSD programme aims to highlight and prioritise the
importance of basic sciences for sustainable development
around the world.
The South African Department of Science and Innovation,
National Research Foundation, Academy of Science of
South Africa and IYBSSD 2022 Secretariat would like to
invite schools, universities, science entities, libraries,
museums, science centres and more to help promote the
importance of basic sciences in our everyday lives.

Basic sciences meeting the challenges
The basic sciences are defined as the scientific disciplines
of mathematics, physics, chemistry, and biology. They are
called basic sciences because they provide a fundamental
understanding of natural phenomena and the processes
by which natural resources are transformed. Everything
we do, and how we do it, has basic sciences at its core –
from having clean running water, to switching on a light,
to enjoying a healthy meal, to getting to school by bus,
car or train. More examples include our mobile phones
being used to communicate, listen to music, or access the
Internet; or the vitamins and medication we might need to
keep us healthy.
Unfortunately, not all have equal access to clean water,
electricity, education, employment, food and more.
We face challenges like the water crisis that was and
continues to be experienced in KwaZulu-Natal, infectious
diseases such as COVID-19 across the globe, and ocean
deoxygenation and climate change, also across the
globe. Gender equality continues to be an ongoing battle,
especially in Africa. These are some of the challenges
addressed as part of Agenda 2030 and basic sciences
enable the necessary means and tools to address global
socio-economic and environmental challenges.
Basic sciences provide the essential means to meet crucial
challenges such as universal access to food, energy, health
services and communication technologies. They enable us
to understand the impact of the currently nearly 8 billion
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people on the planet and to act to limit, and sometimes
even to reduce, negative impacts such as depletion of
the ozone layer, climate change, depletion of natural
resources, extinction of living species etc.
Applications of general science and technology, like mobile
phones and internet, are easy to recognise. On the other
hand, contributions of basic, curiosity-based sciences are
not well appreciated. They are, nonetheless, at the basis
of major technological advances that stimulate innovation
and are essential for training future professionals and for
developing capacity of populations who can take part in
decisions that affect our future.
The IYBSSD 2022 focuses on these links between basic
sciences and the SDGs. According to Michel Spiro,
President of the International Union of Pure and Applied
Physics, this is a unique opportunity to convince all
stakeholders that through a basic understanding of
nature, actions taken will be more effective, for the
common good.
The benefits of IYBSSD 2022 are especially important
for African countries where young people have limited
insights into the scientific environment which could inspire
careers that offer unique and unparalleled opportunities
for them to use their intellectual strengths and abilities
to address the global challenges outlined in the SDGs.
By increasing an awareness of basic sciences, curious
young minds might come up with new inventions and
discoveries, which can improve the wellbeing of our
people and our planet.
Science is interwoven into all of our lives and is also the
roadmap to improving the quality of life of people and the
care of our planet. Highlighting the basic sciences during
IYBSSD 2022 is vital to ensuring this close relationship is
strengthened to aid in the improvement of life around
the globe for all – irrespective of socioeconomic status,
race, ethnicity, gender, sexual orientation, disabilities, and
more.
Article written by Prof. Himla Soodyall
, Executive Officer of the
Academy of Science of South Africa (ASSAf), Ina Smith
, Planning
manager at ASSAf, and Raj Mahabeer, Programme Officer: STEAMI
and Humanities, at ASSAf.
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