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What is sustainable development?
Development that meets 
the needs of the present 
without compromising the 
ability of future 
generations to meet their 
own needs. Sustainable 
development calls for 
concerted efforts towards 
building an inclusive, 
sustainable and resilient
future for people and 
planet.
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Sustainable development today
• In 2015, the global community transitioned from one 

development agenda, the Millennium Development 
Goals, to another, the Sustainable Development 
Goals, which will run to 2030.

• Need to have a close link between development and 
sustainability. 

• Need to take the livelihood of future generations into 
account in the development agenda.
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The SDGs are the 
international community’s 
most ambitious effort ever 
to resolve the world’s 
greatest challenges and 
set a firm course for 
sustainable global 
development. 

It is no exaggeration to 
say that the new goals 
could shape humanity’s 
future for the next 
century, or more. 
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The goals serve as a 
framework for global 
research and funding until 
2030 and beyond. The 
stakes for humanity are 
high, and scientists and 
their allies must make 
sure that efforts to 
achieve the goals are 
shaped by strong 
research and data.

And basic sciences, 
including physics, play 
an essential part in this 
project.
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UNESCO named 2022 the International Year of Basic Sciences for Sustainable Development, with 
celebrations running from 2022 to 2023.

“Agenda 2030 for Sustainable Development is the ambitious program that the Member States of the 
United Nations have agreed on to ensure a balanced, sustainable and inclusive development of the 
planet. Basic sciences have an important contribution to make to the implementation of this program. 
They provide the essential means to meet crucial challenges such as universal access to food, energy, 
health coverage and communication technologies.”

—Michel Spiro, President of International Union of Pure and Applied Physics
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“The First Industrial Revolution used water and steam power to 
mechanize production. The Second used electric power to 
create mass production. The Third used electronics and 
information technology to automate production. Now a Fourth 
Industrial Revolution is building on the Third, the digital 
revolution that has been occurring since the middle of the 
last century. It is characterized by a fusion of technologies 
that is blurring the lines between the physical, digital, and 
biological spheres.”

--Klaus Schwab, Founder and Executive Chairman, 
of the World Economic Forum, 

in Foreign Affairs, 2015
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A major focus of TWAS is capacity building. By providing training and 
education to promising developing world scholars, we provide 
developing countries with greater expertise. This, in turn, increases the 
capacity of higher education and research institutions in the these 
countries to train and educate further scientists.



Challenges:
Capacity Building and Education Delivery

14

A major focus of TWAS is capacity building. By providing training and 
education to promising developing world scholars, we provide 
developing countries with greater expertise. This, in turn, increases the 
capacity of higher education and research institutions in the these 
countries to train and educate further scientists.

Basic sciences, the study of nature out of curiosity, is an important 
element of this education! In order for students to discover and develop 
their latent talents, they must have the resources available to learn and 
the opportunity to discover new interests and pursue them.
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However... this 
education is important at 
all levels. And the 
international community 
must be clear-eyed 
about an important fact: 
Education in the global 
South has faced a 
serious setback due to 
the COVID-19 
pandemic.
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• The spread of the virus caught much of the world off-

guard, causing a global crisis that disrupted all socio-

economic structures, including health, education and 

transportation. 

• Workforces were confined at home, putting in danger the 
livelihoods of billions.

• Education: many primary schools, secondary schools, and 

universities closed for a time. The nationwide school 

closures have impacted over 60% of the world’s student 

population — with 1 billion learners affected with school 
closures in over 180 countries. 

Source: UNESCO. 2020. “COVID-19 Impact on Education.”
https://en.unesco.org/covid19/educationresponse
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• This period of disruption from 

COVID-19 laid bare inequalities 

in access to education, scientific 
literacy, deficiencies in remote 
learning, and the cost of the digital 
divide. 

Source: Murenzi, et al. 2021. “Looking into Africa's Future: The Fourth Industrial Revolution and the Role of ICT Education”

https://muse.jhu.edu/pub/26/article/837370/pdf
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• This period of disruption from 
COVID-19 laid bare inequalities 
in access to education, scientific 
literacy, deficiencies in remote 
learning, and the cost of the digital 
divide. 

• The year 2020, and most likely 
2021 as well, have been lost years 
for learning, with 51 out of 54 
African countries deeply affected. 

Source: Murenzi, et al. 2021. “Looking into Africa's Future: The Fourth Industrial Revolution and the Role of ICT Education”
https://muse.jhu.edu/pub/26/article/837370/pdf
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• This period of disruption from 
COVID-19 laid bare inequalities 
in access to education, scientific 
literacy, deficiencies in remote 
learning, and the cost of the digital 
divide. 

• The year 2020, and most likely 
2021 as well, have been lost years 
for learning, with 51 out of 54 
African countries deeply affected. 

• The international community has yet to fully grasp the impact that this 
period of disruption in education will have in working towards the 
principle of “leaving no one behind”, a key tenet of the 2030 agenda 
for Sustainable Development.

Source: Murenzi, et al. 2021. “Looking into Africa's Future: The Fourth Industrial Revolution and the Role of ICT Education”
https://muse.jhu.edu/pub/26/article/837370/pdf
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At the peak of the pandemic in April 2020...

Source: UNESCO. 2020. “COVID-19 Impact on Education.”
https://en.unesco.org/covid19/educationresponse
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Key question: Why capacity building in science and technology?

At the centre of local, national, and global politics you have two seemingly 
competing issues:

You can not share what 
you do not have. If the 
economy doesn’t grow, 
there is no chance at all for 
reducing poverty or even 
just investing in social 
sectors such education 
and health.
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USA 1909-1949: 
87.5% of output 
attributed to the 
applications of 
science and 
technology, while 
capital alone without 
technology attributes 
a mere 12.5%.

Economic Leadership: Robert Solow, 1957:
Sustained Economic Growth is Possible
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The Kagame 
government chose 
to ambitiously 
pursue development 
of science and 
technology 
development in an 
effort to improve its 
position, and its 
people lives, after 
the terrible genocide 
of 1994.
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Paul Kagame, during a visit to the Royal 
Society, 19 September 2006:

“We in Africa must either begin to build 
up our scientific and technological 
training capabilities or remain an 
impoverished appendage to the global 
economy.”
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Innovation, Intellectual Property, 
and Entrepreneurship:

To encourage innovation at all levels to help stimulate 
economic growth.
• Primary innovations: low-level technologies at the 

grassroots level.
• Secondary innovations: mid-level technologies at the 

local industries.
• Tertiary innovations: physical, digital and biological 

systems.
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Primary Innovation: Maraba Coffee Washing Station (Rwanda)
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Secondary Innovation: Silk (Rwanda)
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Tertiary Innovation: Robotics to combat COVID-19 (Rwanda)

• To minimize contact time with confirmed cases and therefore reduce the risk 
of contamination of health professionals in COVID-19 treatment centres, 
robots were deployed. 

• The 5 human-size robots are programmed to perform temperature screening, 
take readings of vitals, deliver video messages and detect people not wearing 
masks then instruct them to wear masks properly.

• Named in Kinyarwanda: Akazuba, Ikirezi, Mwiza, Ngabo, and Urumuri are 
made by Zora Bots, a Belgian company specialised in robotics.

• Urumuri was deployed at the Kigali 
International Airport with the capacity to 
screen 50 to 150 people per minute and 
report abnormalities to officers on duty.

https://www.afro.who.int/news/robots-use-
rwanda-fight-against-covid-19
(Provided by Mike Hughes)
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Challenges:
Digital Literacy and Science Literacy

The effects of COVID-19 on the educational system, the 
advent of the Fourth Industrial Revolution, and the 
Sustainable Development Goals imperatives, require us 
to reimagine education.

We must ensure that our renewed education system is: 
flexible, equitable, and inclusive. Physical and distance 
education will need to cohabite.
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Challenges:
Digital Literacy and Science Literacy

Access to computers: Computers allow access to educational 
materials such as books and downloaded lessons, as well as provide 
a tool through which to follow classes through internet. 

Access to broadband Internet: The Internet is resilient mode of 
education delivery. Use of the Internet, in time, will become 
obligatory. A situation will emerge where there is no alternative. 

Access to electricity: The continued access to electricity, both at 
home and in schools, is essential to be all of the above.

The question of access
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Challenges:
Digital Literacy and Science Literacy

• School systems need to help students adapt to rapid changes in the 
workplace and other effects of rapid digitization, from ethical 
standards and cybersecurity to the impact on health, forensics, and 
many other parts of the economy. 

• In the digital era, educators need to expand their understanding of 
what it means to be literate in the 21st century: not replacing 
traditional learning but complementing it. 

• Computer programming and digital literacy are becoming core 
skills. 

• For example, England has integrated computer science into all 
levels of primary and secondary education, so students start learning 
about coding and internet safety from age 5.

Coding



35

Challenges:
Digital Literacy and Science Literacy

• High-quality computing education equips pupils to use computational 
thinking and creativity to understand and change the world. 

• Computing has deep links with mathematics, science and design and 
technology, and provides insights into both natural and artificial systems. 

• The core of computing is computer science, in which pupils are taught the 
principles of information and computation, how digital systems work and how 
to put this knowledge to use through programming. 

• Computing also ensures that pupils become digitally literate – able to use, 
and express themselves and develop their ideas through, information and 
communication technology – at a level suitable for the future workplace and 
as active participants in a digital world.

Coding (in the U.K.)
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Challenges:
Digital Literacy and Science Literacy

Example: Coding Academy in Rwanda
The Rwanda coding academy’s vision is to produce excellence in software 
engineering workforce development. Its mission is to train young talented and 
gifted Rwandans in software programming, promote quality and excellence in 
coding skills and to position Rwanda as a software development hub.
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TWAS Fellows are leading scientists who either live and work in the developing 
world, or make scientific contributions that are critical developing countries. 
Today, of the Academy’s total membership of 1,384 TWAS Fellows, 284 are in 
the field of physics, astronomy and space sciences — and 31 of them are 
women. 
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Since its founding, TWAS programmes have provided valuable resources, 
such as training and funding, to scientists throughout the developing world.

• Total number of TWAS PhD graduates: 1,060+

• Total number of total PhD fellowships awarded: 2,800+

• Total number of TWAS postdoc fellowships: 450+

• Total number of TWAS research grants: 2,760+
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Since its founding, TWAS programmes have provided valuable resources, 
such as training and funding, to scientists throughout the developing world.

• Total number of TWAS PhD graduates: 1,060+
Number in physics: 85

• Total number of total PhD fellowships awarded: 2,800+
To physicists: 240, contributing to 220+ publications 

• Total number of postdoc fellowships awarded: 450+
To physicists: 64, contributing to 90+ publications

• Total number of TWAS research grants: 2,760+
To physicists: 432

A substantive share of these awards go to physicists in developing 
countries.
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TWAS has been a long-standing advocate for basic science, sustainable 
development, and that science should be for all people — all of these 
priorities are deeply intertwined.

“As an overarching priority, the SDGs should 
advocate development of an effective and 
efficient innovation ecosystem that can 
support sustainable development far into the 
future. That involves policy and law, 
technology transfer, communication and 
partner networks. It will require science 
diplomacy.” 

— “Science for All People”, 
TWAS Newsletter editorial, 2014
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TWAS has been a long-standing advocate for basic science, sustainable 

development, and that science should be for all people — all of these 

priorities are deeply intertwined.

“Perhaps most important, building an 

innovation ecosystem requires education, 

from early childhood through PhD study. [...] 

A nation with a weak corps of PhD scientists, 

ill-equipped laboratories and limited ICT will 

struggle to address its challenges.”

— “Science for All People”, 

TWAS Newsletter editorial, 2014
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TWAS has been a long-standing advocate for basic science, sustainable 
development, and that science should be for all people — all of these 
priorities are deeply intertwined.

“We must also consider the importance of 
science literacy in the wider society. If people 
do not understand the basic science of germs, 
they will be less likely to wash their hands. If a 
community does not understand the cause and 
impact of climate change, its people will be 
less likely to take remedial action.”

— “Science for All People”, 
TWAS Newsletter editorial, 2014
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• It is imperative to invest in science education, and 
increase ICT infrastructure for young people —
including robust investments in the Basic Sciences.

• It is imperative to increase digital and science literacy 
for citizens, to provide for a strong STEM workforce and 
ensure that people everywhere are able to participate in 
the Fourth Industrial Revolution.

• It is imperative to recognize that equitable access to 
science and technology is humanity’s best chance for a 
future in which our shared resources contribute to 
common prosperity in a sustainable manner.




