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What is Sustainable Development?
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"Sustainable development is 
development that meets the 
needs of the present, without 
compromising the ability of 
future generations to meet 
their own needs."

From	the	World	Commission	on	Environment	and	Development’s	
(the	Brundtland	Commission)	report	‘Our	Common	Future’,	1987.



Resources

• Non-renewable – once used, they are 
gone, e.g. minerals and metal ores, fossil 
fuels (coal, oil, natural gas) and 
groundwater in certain aquifers.

• Renewable – can be used repeatedly 
because it is replaced naturally, e.g. 
oxygen, fresh water, solar energy, timber, 
and biomass.
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Ecosystem services

Four main types:
• provisioning, such as the production of 

food and water; 
• regulating, such as the control of climate 

and disease; 
• supporting, such as nutrient cycles and 

crop pollination; and 
• cultural, such as spiritual and 

recreational benefits.
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Carbon Footprints
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Governments need to make a better effort to
identify ways to reduce their carbon footprint.



Carbon Footprints – per capita
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Credit: http://www.transitionbelper.org/carbonfootprints.html
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Population Growth

8



Population Growth
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World population reached 7 
billion in 2011.
In 2016 it is 7.4 billion, and expected 

to reach 8 billion in 2024.

http://www.worldometers.info/world-population/
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Millennium Development Goals – 2000-2015
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2000-2015: Great progress was achieved 
for many of the MDGs, but progress was 
patchy.

Critics of the MDGs complained of a lack 
of analysis and justification behind the 
chosen objectives, and the difficulty or 
lack of measurements for some goals and 
uneven progress, among others. 
Although developed countries' aid for 
achieving the MDGs rose during the 
challenge period, more than half went for 
debt relief and much of the remainder 
going towards natural disaster relief and 
military aid, rather than further 
development.

Millennium Development Goals – 2000-2015



Millennium Development Goals – 2000-2015
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2015: International Agreements
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2015: International Agreements
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World Bank research …

Natural disasters:
•force around 26 million people into poverty;
•cost around $520bn in losses each year. 

Disaster risk reduction …
Reducing the risk posed by natural 
disasters is one of the main ways through 
which national governments and the 
international community can mitigate their 
negative effects. 
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Credit: Virginia Murray
UNISDR - STAG



Sendai, Priority 1: Understanding Disaster Risk
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• 25 (g) Enhance the scientific and 
technical work on disaster risk 
reduction and its mobilization 
through the coordination of existing 
networks and scientific research 
institutions at all levels and all 
regions with the support of the 
UNISDR Scientific and Technical 
Advisory Group in order to: ...
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Sendai, Priority 1: Understanding Disaster Risk

• strengthen the evidence-base in support 
of the implementation of this framework; 

• promote scientific research of disaster 
risk patterns, causes and effects; 

• disseminate risk information with the 
best use of geospatial information 
technology; 

• promote and support the availability and 
application of science and technology 
to decision-making.



United Nations Framework Convention on Climate Change 
(UNFCCC)
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• The conference negotiated the Paris Agreement, a global 
agreement on the reduction of climate change, the text of 
which represented a consensus of the representatives of 
the 196 parties attending it. 
• The agreement will become legally binding if joined by at 
least 55 countries which together represent at least 55 
percent of global greenhouse emissions.
• On 22 April 2016 (Earth Day), 174 countries signed the 
agreement in New York.



Climate Change
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Why is 450 ppm dangerous and 350 ppm safe?

The answer is complex: 
• runway greenhouse effect and irreversible conditions;
• associated temperature increases and consequences on 
adaptability of organisms = our crops and ecosystem services.
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http://www.bbc.com/news/science-environment-36303046

How years compare with 
the 20th Century average
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https://www.nasa.gov/press-release/nasa-noaa-data-show-2016-warmest-year-on-record-globally
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SDGs 
agreed
2015-2030

UN Headquarters, New York: 
25 September 2015
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17 SDGs – 169 targets
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Classic policy cycle is a concept only
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Monitoring and 
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Agenda 
Setting

Decision
Making

Policy 
Implementation

Policy 
Formulation

Political 
input

Public 
opinion

Scientific 
input

Policy 
analysts

Private 
sector

Lobbyists



Three types of problems
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1) Simple

2) Complicated

3) Complex
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“The search for scientific bases for confronting problems of
social policy is bound to fail, because of the nature of these
problems.
They are ‘wicked’ problems, whereas science has developed
to deal with ‘tame’ problems.”
Rittel and Webber 1973



IAP
TWAS
OWSD:
all hosted 
at ICTP in 
Trieste, 
Italy

• InterAcademy 
Partnership

• The World 
Academy of 
Sciences

• Organization for 
Women in 
Science for the 
Developing World
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Three 
organizations 
- Guiding 
principles

Backed by science and 
engineering, nations can 
address challenges in 
agriculture, climate, health 
and energy and other areas.

32



Three 
organizations 
- One mission
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Investment 
in science, 
technology 
and 
innovation

Economic 
growth; 
National 
development

Reduction in 
global poverty;
Food security 
for all; 
More equitable 
society



What is 
IAP?
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More than 130 member academies around the world …

… organized into four regional networks

… and a thematic network.



What does 
IAP do?
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• Provide evidence-based advice and 
perspectives on global issues;

• Strengthen the global research enterprise;
• Develop a scientifically literate global 

citizenry;
• Strengthen the global network (of science 

academies).

Four strategic priorities:



How does 
IAP do it?
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Statements – Short (2-3 page) documents that provide a 
synthesis the latest research findings on topical issues 
and provide advice and recommendations to policy-
makers.



Released 7 May 2014

Policy advice/ 
recommendations
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How does 
IAP do it?
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Reports – Extended, fully researched documents (usually 
more than 100 or 200 pages). 
Take a long time (2-3 years) to prepare. 
Often commissioned by major international organization, 
e.g. UN.



How does 
IAP do it?
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Improving Scientific Input to Global Policymaking: 
Strategies for Attaining the Sustainable 
Development Goals

This 3-year project will develop a framework for action 
that strengthens the global science-policy interface and 
will also facilitate productive collaboration and adoption 
of best practices among the organizations that 
generate scientific advice.



How does 
IAP do it?
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Regional influence

New projects:
Regional     Global



How does 
IAP do it?
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Harnessing Science, Engineering, and Medicine to 
Address Africa’s Challenges

This 3-year project is engaging African and non-
African leaders in science, engineering and medicine, 
African governments, bodies such as the United 
Nations and the African Union, the global donor 
community, industry, and other stakeholders in 
activities that demonstrate the value of independent 
academy science-policy advice, with the ultimate goal 
of ensuring sustainability of national investment of 
science and technology. 

Regional influence



How does 
IAP do it?
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Regional influence:
Regional     Global

Food and Nutrition Security and Agriculture

Four regional networks’ statements are currently being 
finalised.
Once available, they will be used to feed into a global 
statement, to be launched at an international event 
and disseminated among policy-makers and 
stakeholders world wide.



How does 
IAP do it?
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Involvement with the UN

Many UN conventions and protocols 
have science at their core:
• Convention on Biological Diversity;
• Convention on Biological and Toxin 
Weapons;
• UN Framework Convention on Climate 
Change;
• Sendai Framework for Disaster Risk 
Reduction.



A New World: Development through S&T

TWAS has joined with others, including 
IAP and OWSD, to promote a science-
for-development model for the South.

The result? 
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A New World: Development through S&T

• Rising R&D investment by many 
developing nations

• Significant growth, poverty-reduction
• A development model for other 

nations
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A 
troubling 
gap

Some 
have 
S&T, 
some 
don’t

• Globally, 81 nations fall into 
the category of S&T-lagging 
countries.

• 48 are classified as Least 
Developed Countries.
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Africa: A time of historic challenge
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Of the world’s 

48
Least Developed 
Countries…

34 are in Africa  



Global scientific cooperation
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African challenges: Population 

• Africa today has 
1.1 billion people –
14% of the world’s 
population

• Population could 
increase to 2.4 billion 
in 2050…
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World Population Prospects: The 2012 Revision, 
United Nations  



African challenges: Population

• In 2010, about 
200 million Africans 
are between 15 and 
24 years old.

• By 2050, over        
450 million 
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World Population Prospects: The 2012 Revision, 
United Nations  



Africa: The education challenge

• Young people represent an enormous 
potential resource…

• Africa will need hundreds of 
thousands of new scientists and 
engineers in the coming decades.
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Africa: The education challenge
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But Africa’s educational system  does not have 
the capacity to teach and train them.



Science 
education
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Science 
education
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Through its Science Education Programme, 
IAP has been promoting ‘Inquiry-based 
science education’ (IBSE) around the world.
It’s main focus is on primary education.

IBSE = “Learning by doing”
Developing ‘critical thinking’ skills
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African challenges: The PhD deficit

• Many nations of Africa 
have fewer than 100 
PhD students per 
million population

• Some have fewer than 
20 
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UNESCO, SciDev.net



African challenges: Scientific output

• Africa accounts for 
only 0.8% of global 
R&D expenditure

• only 2.4% of global 
research publications
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Science & Engineering Indicators 2014, US National Science Board



Abdus 
Salam

“Funds allotted for science in developing 
countries are small, and the scientific 
communities sub-critical. Developing 
countries must realize that the scientific 
men and women are a precious asset. 
They must be given opportunities, 
responsibilities for the scientific and 
technological developments in their 
countries. Quite often, the small 
numbers that exist are underutilized. The 
goal must be to increase their numbers 
because a world divided between the 
haves and have-nots of science and 
technology cannot endure in equilibrium. 
It is our duty to redress this inequity.”
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TWAS Programmes

• PhD training
• Human capital 

mobility 
• Research support

• Honouring
excellence

Scientific 
capacity and 
excellence in 

the South
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PhD 
Fellowships
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Educating and training PhD-level 
scientists helps a country not only 
in research and education, but 
also in science policy, business 
and international relations.



TWAS PhD Fellowships
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600 Fellowships per year
PhD; Postdoctoral; Visiting researchers/professors 

DST, South Africa



Women in 
science

• Many women are now graduating with 
bachelor’s degrees – especially in 
biological sciences, medicine, etc;

• However, relatively few go on to do 
PhDs;

• Even fewer of these join the ‘post-doc 
treadmill’;

• And fewer still get full time research 
positions;

• Very, very few reach decision-making 
positions, e.g. directors, university 
rectors, etc. =
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“Leaky pipeline”



Women 
can do it!
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“With so much joy I write to inform you that I was 
delivered of a baby boy last week, 17 May. I am 
doing well and so is my baby. I really want to 
appreciate OWSD for the favourable 
consideration towards the deferment of my 
fellowship programme. I am looking forward to 
being back in China and to resume my studies by 
September.”

Ayokunmi Omolola 
Oyeleye, awardee 
from Nigeria, carrying 
out a research visit at 
the Institute of 
Microbiology, CAS.



OWSD 
Fellowships
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• 340 awardees 

• 162 graduates 

• 49 completed

• 104 onsite

• 25 pending 
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OWSD PhD Fellowships



OWSD 
Graduates
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Angola,	LDC
Burkina	Faso,	LDC

Gabon
Madagascar,	LDC

Mauritius
Mozambique,	LDC

Namibia
Sierra	Leone,	LDC

South	Africa
Benin,	LDC

Ethiopia,	LDC
Swaziland

Zambia,	LDC
Congo,	Rep.
Lesotho,	LDC
Malawi,	LDC
Nepal,	LDC
Yemen,	LDC

Ghana
Zimbabwe

Tanzania,	LDC
Uganda,	LDC

Myanmar,	LDC
Kenya

Sudan,	LDC
Cameroon

Bangladesh,	LDC
Nigeria

162 Graduates 
from 28 countries
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- PhD training
- Human capital 

mobility
- Research 

support
- Honouring
excellence

More on TWAS
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- Regional 
Offices and 

activities
- Science 
diplomacy 

/policy

Scientific 
capacity and 
excellence in 

the South



Science diplomacy
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What is ‘science diplomacy’?
�Science in diplomacy – Informing foreign policy
objectives with scientific advice
�Diplomacy for science – Facilitating international
science cooperation
�Science for diplomacy – Using science to improve
international relations between countries.

Three ‘summer courses’ held in 
Trieste in partnership with AAAS:
June 2014, June 2015, July 2016.

AAAS-Royal Society, 2009



Science diplomacy
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Transboundary issues:
� Climate change;
� Pollution;
� Sustainable use of biodiversity, including fisheries;
� Sustainable water management;
� Communicable diseases;
� Genetically modified organisms;
� Energy: biofuels; nuclear waste; dams; carbon emissions, etc.



Science diplomacy – Thematic workshops
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Transboundary issues:
� Energy policies for a sustainable future – Trieste, December 2013;
� Sustainable fisheries – Mexico, September 2014;
� Climate change & high-altitude agriculture – Trieste, December 2014;
� Sustainable water management – Trieste, Nov/Dec 2015.



Challenges 
for a 
new era
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Despite many countries’ massive 
expenditure on military resources, the 
major challenges facing the world 
today  - climate change, emerging 
diseases, poverty, etc - cannot be 
solved by military intervention.
Science diplomacy must be part of the 
answer.

Daryl Copeland, Canadian Global Affairs 
Institute, speaking at the AAAS-TWAS Science 
Diplomacy summer course, June 2015.
‘Bridging the Chasm’: AAAS Science 
&Diplomacy journal
www.sciencediplomacy.org/perspective/2015/bridging-chasm

More than 100 young scientists from developing 
countries trained in science diplomacy.



73

Three organizations: One mission



Thank you
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Peter McGrath
m c g r a t h @ t w a s . o r g
www.twas.org
www.iapartnership.org
www.owsd.net


