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What is Sustainable Development?

"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.

and blomass




Ecosystem services

Four main types:

- provisioning, such as the productlon 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 & 3
recreational benefits.




Carbon Footprints

GLOBAL CARBON FOOTPRINT

Total emissions by nation

Governments need to make a better effort to
identify ways to reduce their carbon footprint.



Carbon Footprints — per capita

Credit: http://www.transitionbelper.org/carbonfootprints.html



Average renewable energy share in EU countries (2013-2014)
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Costa Rica's electricity was produced
almost entirely from renewable sources
in 2016

Around 15 per cent of US electricity supply was renewable
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Population Growth

o

P

Billions of people

(=3

2-5million 7000 6000 5000 4000 3000 2000 1000 1000 1 2025
years BC. BC. BC. BC. BC. BC. BC. AD. AD. AD.



Population Growth

World population reached 7
billion in 2011.
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Millennium Development Goals — 2000-2015
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Millennium Development Goals — 2000-2015

2000-2015: Great progress was achieved
for many of the MDGs, but progress was

patChY- Number of people living on less than 2005 PPP $1.25 a day
(billions)
2.0
Critics of the MDGs complained of a lack ot
of analysis and justification behind the o
. ] o 15 Europe & Central Asia J
chosen objectives, and the difficulty or Middle East & North Afica |
Latin America & Caribb
lack of measurements for some goals and S ea”E o
ast Asla acltic
uneven progress, among others. 1.0

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 1950 1903 1996 1999 2002 2005 2008 2011 2015
mllltary aid, rather than further Source: World Bank PovcalNet (http://iresearch.worldbank.org
development. /Povealliet/).
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Millennium Development Goals — 2000-2015

2 ENROLMENT IN
PRIMARY EDUCATION

ey IN DEVEI ARILIS MMFESIAMLMIS
Il HaAsREz A THE MORTALITY RATE OF
o M CHILDREN UNDERFIVE
HAS BEEN CUTBY MORE

~ .V "W THAN HALF SINCE 1990

LET'S 2 GHILD MORTALITY
TAKE . }

ACTION & LET’S
TAKE

o,
TO ENSURE- ACTI :
QUALITY , CHON 1O\ |
EDUCATION 10 N AN
a0 o [VELONGS® / /

HEALTHY#" O
LIVES - S— JRCeAL AoTIORS

ACHIEVE UNIVERSAL
PRIMARY EDUCATION




International Agreements

2015:




2015: International Agreements
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DISASTER IMPACTS / 2000-2012
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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.



(&) Inthe post-dEter recovery, rehsbiitation and roconstnuction
tha creation of and to recuce disastor rek by "Buliding Back
education and awaroness of desster risk;

() An offectve and mesnnpful pobal partnership and th

imernational cooperation, inchuding the fulliment of respec

covaopment Zsistance by covoloped muntries, are essant
manapement,

Devsloping courtries, In particular the least developed coun
States, landiocked developing countries and African countr)
and other countries facng speafic cisaster risk challonges, ro
timaly provision of support, Inchacing through finsnce, tachn
Buliding from cevelopod countries md partrers tafored to |
identifiod try tham
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V. Priorities for action

20. Tawing Nto ccount the experkence gained through the imy
Framewark for Action, 3nd i pursusnce of the expectad outcome
focused actionw ithin and Scross sectors by States at local, national
the fallowing four prioeity aro

Priority 1: Understanding dEastor risk
Priority 2: Strengthoning disastor rsk pOVernance to mansge d
Priority 3: Investing in cmaster risk reduction for resiienca

Priority 4: Enbancing disastor proparodness for effective respon
In recovery, retshiltation and reconstruction

2L Inther approach to cisaster risk reduction, States, rogional 3n|
and other refevam stakohoiders should take into corsderstion th
sach of these four priorities and should Implement them, 2= 3ppropel
respectv e capsdties and capabities, in Inaw ith ntional Lws and

22. Inthe contaxt of Incrozsing plobal Intercepandcences, concertod |
enatiing Internstional esvironment and mesns of mplementation
contrizute to developing the capscotios 3nd mothation
Sl levels, in particutar for coveloping countries

Priority 1: Understanding disaster risk

23. Folcles and practkes for disastor risk manspement shoud be
of dezster risk In 31 Its dmen=ions of vunerabiity, capacity, e
hazard charactenstics and the emvironment. Such knowledpe can &
of pro-dsastor rsk ssessmont, for prevention and mitipation
mplememtation of appropriate properedness and of fective respors
National and local levels

24. Toachkvethe, It is important
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(] To encourage the use of and
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To periodically Lpdate and AEsomINGe, 35 location
cavelop, caly

& risk of to diaster in an format as
ﬂ!:;‘ | Sppropriste try using, as 3¢

To systoraticaly evakate, record, share and pudlicy accournt for ¢
understand the exonomic, sockl, hasith, education, emvircnmental a0

Impacts, 35 3ppropriats, in the context of event-specific hazard-axposuy
nformation:

To make non-senaitve hazard- expasure, vuneratilty, risk, dsaster and
nformation froaty avalksbie and sccessbie, 5 appropriate;

To real time access to relabie cats, meke use of space and
noudng peopraphic informstion systems §5i5), and use nformstion 3
mnmmummmamom
dssomination of data

To bulid the knowiedpe of government officisls at 3l lovas, ov i sooat
volntoers, 35 well 35 the prvate sector, throuph sharing experienc
£o0d practices and training and education on dEter rsk reduction, |
Xisting trakning and education mechsnkms and poer IG3rming.

daiopue and cooperstion amang sckentifit
communities, other roigvan staeahoksers and I'Ia'dl’ll
policy nterface for effectve decsion- makdng In cisaster sk managem

To ersure the use of tradtional, INAipencus and local knowlodge

plane and prog
sectors, with 3 oross sectordl 3pproach, witich should be tatlorad ta i
context;

To tochnical and sclemfc cpadty to Gpitalee on and ¢
Iinowlsdpe and to cavelop and apply methodaiogies snd modas to 21
vulrarsbiities 3nd exposure 1o 3l harards;

To Fvestments in INnmvation and tochnology deveiopment |
haz:ard and sokstion- criven research In dESster rskmanagement to add:

nterdependencies and socksl, economic, educationsl 3nd emironmet
duator rsks;

To promote the ncorporation of desster risk knowledpe, Incdudng d
mMtgaton, proparndngss, responss, and retsbitation, in forr
education, Fwell 25 In oivic oducstion 3t 3B kveks, 35wl 35 In profess)
training;

i~} To promete national strategies to strongthen pUBc cduCation and I
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sk rocuction, disster sk informstion and knowlecpe, t
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To apply rsk nformastion i 3l its amensions of vulnarabiity, capac
persons, comTunitics, countries and 2ssats, s well 35 hazard charac
and implement deaster rek recuction poloes;

To enhance collsboration among peopl 2 the bcl level to desen
nformstion through the kewvolvement of community-b3sod organ
governmental organizations.

Global and reglonal levels
Induding rsk maps, to decksion makars, the penerd pulll 25, To achkve thes, It Is important
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To eshance the development and desemination of soence based and tooks
10 record and share disaster losses and refevant cata and statistics, 35 wol
25 to strenpthen disster risk modeling, assessTant, MSppng. Monttoring and muth
Parard Garty warning systore;

To promote the concuct of comprehensive Surveys on mults harard deastor risks and the
covaiopment of repionsl cisaster rsk assemmments and Meps, INCuding dimate cange
wenarios;

To promate and entance, through Imernational cooperation, Induding technology transfer,
accems 10 and the sharing and use of non-senstive cata and Information, 35 appropriate,
ommunictions and and spaxe-based and relSted sorvices;
mantain and strengthan In situ 3nd remotaly-sensod earth and dimate cbsonvations;
ans the utitzation of medi, Induding sodal medis, traditional medla, big data
and motsle phone retworks, to support Astionsl messures for successful dsastor rek
communication, 2= opropriate and In Jccordance w ith nationdl Bws

To commen afforts in partnership with the soent ic and communty,
atademia and the prvate sector to estabish, dEseMngts and =hare good practioss
imornationaly.

To=zppart the deveiopment of local, nstions|, regional 3nd glodal wser- friondly systoms and
=ervices for the axchange of nformation on good costeffective and asy-to- Lo
cster risk recuction technolopies and lessons lkarmed an polides, plans and mesures for
cExter risk reduction;

To cevelop effective global and reglonsl campaiprs & Instruments for pubiic awareness
and education, buldng on the axisting ones (for exampie, the “Dne milion safe schoaks and
Posplak’ Inttve; the Maling Clties Resilont: My oty & petting roady” campsign; the
Unked Nations Saakaw 3 favard for Disastor Risk Reduction; and the asnual Unitod Natiors
international Day for Deaster Reduction), to promote 3 culture of clsastor provention,
relonce and resporsibio crirership, penerato understanding of cisastor risk, support
mutal karning and Share EXPErences; and encourape pubiic 3nd private stakehokders 1o
actvely engage In such Intatives and to dovelop new ones 3t the local, rational, regions!
and pobal lovels;

To eshance the scientific and technical work an disster risk reduction and its mobization
through the coordinstion of exsting retworks and scentSc resoarch Institutions 3t 31

fevels and n ak with the support of the United Natiors Office for Disaster Rek
Reduction ammmmgm-mnmum
tase In support of the iImplementation Framework; promote scomific

mmmmmma ; dssominate rk Information with
the best u=a of Information technology: provide puldance on methodoiopies
and standarcs for risk assemments, deSster risk and the use of cata; dontify

10 decsion-making; mntridute to the update of the pubication entitiod
“2009 UNISDR T on Desrtor REk Recuction”, use post-degstor roviews
opportunitios to ochance KBSrming and pubic policy; snd dEseminate studies.

To exourape the avaliaity of copyrightod and patented materils, Inclucing throuph
PEEotStad CORCRTSIONS, 5 APECOprEte;

To enfance access to and suppart for Nnavation and tech: a5 well I long-torm,
multl-haard and solution-drven research and devaiopment n the fiekd of dsaster rek

; Credit: Virginia Murray
UNISDR - STAG



Sendai, Priority 1: Understanding Disaster Risk

- 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: ...




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)

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11

* 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
Why is 450 ppm dangerous and 350 ppm safe?

WE'RE HERE

PPM

WE NEED TO
GET BELOW:

PPM

CO.in the atmosphere

(Annual Average)
The answer is complex:
* runway greenhouse effect and irreversible conditions;
 associated temperature increases and consequences on
adaptability of organisms = our crops and ecosystem services.



. 2015 was the warmest year on record.

S How years compare with
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theguardian

A UK world sport football opinion culture business lifestyle fashion environment tech travel = all sections
home ) environment ) climate change wildlife energy pollution
Climate

r— 2016 hottest year ever recorded - and
clobalwaming  gCientists say human activity to blame

Final data confirms record-breaking temperatures for third year in a row

Earth has not been this warm for 115,000 years

NASA’s Analysis of 2016 Global Temperature

I |
- .

https://www.nasa.gov/press-release/nasa-noaa-data-show-2016-warmest-year-on-record-globally



Number of Climate-related Disasters Around the World (1980-2011)
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17 SDGs — 169 targets

SUSTAINABLE DEVELOPMENT GOALS

HEALTH-RELATED TARGETS

HU v
AU NEL N

Goal 1. End poverty in all its forms everywhere
13 implement nationally appropriate soclal pratection systems and measures fer al
1S Buld the resilience of the poor and those in vulherable situations and reduce their expasure and vulnerahility to chimuierelated extreme events and othe

shocks and disasters

mtzwmmwmmwmmmmowewm

21 Endhunger and ensure accoss by ol people 10 safe, utritious and sufficient food all year round
22 Endall forms of malnutrition

Goal 3 Ensure healthy lives and promate well-being for all at all ag
31 Reduce the global matemnal martality ratio to less than 70 per 100,000 Wve births  3a Strengthen the  implementation of the World Health

32 Endpreventable desths of nenborms and children under 5 years of 59 Urganization Framewark Canvention on Tabacce Contrel

33 End the epidemics of ADS, tuberculusis, malaria and neglected trapical diseases  3b Support the research and development of vaccines and
and Lumbat hepatitis, water-borme diseases and other communicable di s for ¢ able and noacommenicable Giseases

34 Reduce by ane third prematre mortality from soncommunicable diseases that primarily affect developing countries and pravide access to
theough prevention and treatment and promote mental health and well-being affordable essential medicines and vaccines, Inaccardance with

35 Strergthen the prevention and treatment of substance abuse, including navcotic the Doha Declaration e the TRIPS Agreement and Public Health
drug abuse and harmful use of akohol 3c Substantially increase health finarcing and the recraitment,

36 Halve the number of giobal deaths and injuries from road traffic aceldents development, training and retentian of the health werkforce In

37 Ensure universal access to sexual and reprodyctive haalth-care sarvices developing countries

38 Achieve universal heolth coverage 3d Strecgthen the capacity of all countries, in particular developing

39 Substantially reduce the eumber of deaths and Minesses from hazardous countries, for early warning risk reduction #nd management
chericals and air, water and soll pollution and contaminaticn of natival 3nd gichal health risks

Goal 4. Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all

45 Eliminate gender disparities in education and ensure equal access to ol levels of education and vocational training for the vdnerable. includieg persons
with disabilities

42 Build andupgrade education

ives that are child, disability and gender sensitive and provide safe. nonviolent, inclusive and effectin g environments

Goal 5. Achieve gender equality and empower all women and girls

52 Eliminate all forme of vickence against all women and g inthe public and private spheres

53 Elminate all harmful practices, such a5 child, early and forced marriage and female genital mutilation
S6 Ensare universal access to sexual and reproductive health and roprodc tive rigns

Goal 6. Ensure availability and sustainable management of water and sanitation for all
60 Achieve universal and equitable access to safe and affordeble drink ing water for ol
62 Achieve access to adequate and equitabile sanitation and hygiene for all and end open defecation

Goal7. Ensure access to affordable, reliable, sustainable and modern energy for all

71 Ersure universal access to affordable, reliabie and modern enargy services
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HYDROELECTRIC POWER

FLOODS Changes in flow decrease

Anincrease in extreme clean power generation.

weather will lead to J SNOWPACK RIVER FLOW

higher winter river A 25% reduction Changes in river flow impacts
Aows, runoff of snowpack £ g a b water supply, water quality,
and flooding. will change fisheries, and recreation

water supply. activities,

DROUGHT

H\ghel temperatures AGRICULTURE
and changes in Increased demand
precipitation for imigation.

will lead to £ -

HABITAT

Warmer river temperatures
DELTA LEVEES stress cold-water species
Sea level rise will such as salmon.
threaten Delta levees.

GROUNDWATER
Lower water tables due to
hydrologic changes and
greater demand cause some
shallow wells to go dry.

WATER QUALITY

3) Complex
Demand for agriculture, urban and

environmental water will increase.



The Scientist » Magazine » Critic At Large

The Great Divide

A two-way bridge between science and policy is desperately needed.

By Didier Schmitt | December 1, 2013

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

organizations
- Guiding
principles




Three
organizations
- One mission

.Economic
growth;

National
elnvestment  development
in science,
technology
and
innovation

.Reduction in

global poverty;

Food security
for all;

More equitable
society



What is
|IAP?

1 PARTNERSHIPS

FOR THE GOALS

More than 130 member academies around the world ...

Sa C European Academies
Science Advisory Council

uuuuuuuuuuuuuuuuuu
uuuuuuuuuuuuu

GOOD HEALTH
AND WELL-BEING

4

the interacademy partnership



Four strategic priorities:
- Provide evidence-based advice and
perspectives on global issues;

- Strengthen the global research enterprise;

- Develop a scientifically literate global

citizenry;
What does - Strengthen the global network (of science
IAP do? academies).

la CONFERENCE 26 Feoruary - 2 marcn 2016

on Science Advice Hermanus, South Africa

en LOASSAF @)



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.

IAMP Statement : A Call for Action
to Strengthen Healthcare for

Hearing Loss
March 2015

HOW dOeS S hjw_-'\'\‘q § IAP Statement on
: | /11N Synthetic Biology
|AP do it? ‘”'J-\E May 2014

Joint lAP/IAMP Statement on
Antimicrobial Resistance: A Call for
Action

November 2013




Policy advice/
recommendations

iap

the global network of science academies

DAVID AUSSERHOF ERY LEOPCLDINA

IAP Statement on Realising Global
Potential in Synthetic Biology: Scientific
Opportunities and Good Governance

Time to settle the
synthetic controversy

If synthetic biology is to thrive, the world needs to decide now how the
field should be regulated and supported, says Volker ter Meulen.

mosome shows that synthetic biology
is getting closer to what most scientists
want: to be able to deliver benefits to society. The

The creation of an artificial yeast chro-

from existing fields, such as genetic modifica-
tion. This means that the work is not proceed-
ing entirely without regulation, as some claim;
much of it is, in fact, governed by existing rules.

field has already found cheaper ways to produce
medicines, and is making progress in applications from water purifica-
tion to materials design.

The topic is, however, controversial, and that is jeopardizing its
promise. Environmental groups argue that it poses risks to health and
the environment and have called for a global moratorium. We have
been here before: exaggerated fears and uncritical acceptance of claims
of the risks of genetic modification led to excessively cautious regula-
tion and a block on innovation that not only slowed the development
of new products, butalso deterred basic science.

The debate over synthetic biology is now

The use, release and movement across borders
of genetically modified organisms, for instance, are covered by the
application of the Cartagena Protocol on Biosafety.

The recognition that key methods are already controlled is crucial,
because it should defuse some of the public controversy about risk.
Also important is striking the right balance between statutory regu-
lation and self-governance by scientists and scientific bodies. (The
IAP and others have published recommendations on how to develop
individual and institutional codes of conduct.)

A second aspect that must be considered more
broadly is how the results of synthetic biology are

enteringa critical phase. The Conference of the F u N n I N G owned and shared. The current situation reflects
Parties to the Convention on Biological Diver- its mixed parentage from both the biosciences
sity (CBD) — the global framework that gov- BO D I Es AC RU SS TH E (with its tradition of patenting) and engineer-

erns the protection of biodiversity — is currently

ing and software development (which embrace

exploring possible restrictions and will clarify its wo R I. n open sourcing and sharing). The announcement

position at meetings next month and in Octo-

of how researchers worldwide worked to produce

ber. But given the precedent of how the issue of M U ST A N T | Cl PATE a synthetic yeast chromosome shows how open-

genetically modified crops was handled, many
scientists are worried that some policy-makers

THE

ness can pay off in academia.
As synthetic biology progresses, techniques

will take unsubstantiated concerns of environ- P 0 TE N T I Al and tools will inevitably be developed that are not

mental groups at face value and impose cumber-

covered by existing regulations. It is reasonable to

some and unnecessary rules. To prevent that, we 0 F SY NTH ET | C assume, the IAP argues, that these will allow the

need an objective, evidence-based and balanced

research to be done with greater precision. More-

assessment of theﬂsl(s andrbgneﬂts, bothAwithrln B IU LO GY cqx}tmllgd modlﬂcatloAr}sAto genetk} sequences,



How does
|AP do it?

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.

October 2010

Climate change assessments
Review of the processes and
procedures of the IPCC

Responsible Conduct in the Global
Research Enterprise
A Policy Report

Committee to Review the Intergovernmental Panel on
Climate Change

iap

InterAcademy Council  weqevsmwerserscencescaemes

InterAcademy Council




How does
|AP do it?

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.
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Regional influence

European Academies European Academies

Gain of function: experimental applications
relating to potentially pandemic pathogens

How does
|AP do it?

URBAN WATER
CHALLENGES IN THE AMERICAS

A perspective from the Academies of Sciences

New projects:
Regional » Global




Regional influence

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
HOW dO.eS activities that demonstrate the value of independent
| AP d() |t7 academy science-policy advice, with the ultimate goal

of ensuring sustainability of national investment of
science and technology.




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
HOW d()es statement, to be launched at an international event

and disseminated among policy-makers and

AP do it? stakeholders world wide.




How does
|AP do it?

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 Dlsaster Risk
Reduction. 20




. “
A New World: Development through S&

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

;;,

The result?



.
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



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.



Africa: A time of historic challenge

Of the world’s

48

Least Developed
Countries...

34 are in Africa



lobal scientific cooperation

Computed by Olivier H. Beauchesne and SCimago Lab, data by Elsevier Scopus




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...

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

World Population Prospects: The 2012 Revision,
United Nations



Africa: The education challenge ‘1'
. .'

* Young people represent an enormous
potential resource...

* Africa will need hundreds of
thousands of new scientists and
engineers in the coming decades.



Africa: The education challenge

But Africa’s educational system does not have
the capacity to teach and train them.

‘@ Pupil-teacher ratio in primary
education ¢

B 50:1 or more Less than 30:1
B 40:1-<60:1 I No data
7 30:1 -<40:1

4

o

v

Data by the UNESCO Institute for Statistics



3
Wan,

Science

education

=

N
o
Canvy o
@ b
hj—L

JoEoA TR

“I'm sorry, Jeannie, your answer was correct,
L but Kevin shouted his incorrect answer over

m l yours, so he gets the points.”




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

Science
education

QUALITY
EDUCATION

IBSE = “Learning by doing”
Developing ‘critical thinking’ skills

|
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%
African challenges: The PhD deficit

PhD students per
million inhabitants

« Many nations of Africa 2%

have fewer than 100 .~ &2
PhD students per 1199
million population 1000
« Some have fewer than
500 -
20 <100
0 |

USA South Many
Korea  African
countries

UNESCO, SciDev.net



African challenges: Scientific output

e Africa accounts for

only 0.8% of global
R&D expenditure

« only 2.4% of global
research publications

Science & Engineering Indicators 2014, US National Science Board



“Funds allotted for science in developing
countries are small, and the scientific
communities sub-critical. Developing
Abdus 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.”

Salam




.
TWAS Programmes

* PhD training

 Human capital
mobility

Scientific

capacity and
excellence in
the South

» Research support

* Honouring
excellence

1 REDUCED
INEQUALITIES

@



PhD
Fellowships

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



CAS, China
CONACYyT, Mexico

4\' BIOTEC, Thailand
\

%
\UQM, Malaysia

DST, South Africa

600 Fellowships per year

PhD; Postdoctoral; Visiting researchers/professors



Women In
science

Leaks in the Academic Pipeline for Women*

Assistant .
Graduate Professor Associate Full
School PhD q_‘enure Professor Professor
Entry Receipt rack) (Tenured) (Tenured)

Women PhDs
Water Level

Women Women, Women Women
with Babies ~ Married (3% less (25% less
(29% less (0% less  likelythan —jikely than
likely than llk'.y than men to men to be-
out babies women  Assoclate Professor
S0 anter a toentera Professor)  yithin a max-

tenure-track tenure-track imum of
position) position)

16 years)

“Leaky pipeline”



Women
can do it!

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

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



OWSD
Fellowships

340 awardees
162 graduates
49 completed

104 onsite

25 pending




OWSD PhD Fellowships




OWSD

Graduates

Nigeria
Bangladesh, LDC
Cameroon
Sudan, LDC
Kenya

Myanmar, LDC
Uganda, LDC
Tanzania, LDC
Zimbabwe
Ghana

Yemen, LDC
Nepal, LDC
Malawi, LDC
Lesotho, LDC
Congo, Rep.
Zambia, LDC
Swaziland
Ethiopia, LDC
Benin, LDC

South Africa
Sierra Leone, LDC
Namibia
Mozambique, LDC
Mauritius
Madagascar, LDC
Gabon

Burkina Faso, LDC
Angola, LDC

O N S = Y Sy

AN NDNDN
W W W ww

o
D
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5 (3.1%)

1 (2.5%)

1.9%)

2%)

6 (3.79

12 (7.4%)
11 (6.8%)

10 (6.2%)
0)

33 (20.4l6)

162 Graduates
from 28 countries

10 15

30 35



GENDER
EQUALITY

1 REDUCED
INEQUALITIES




More on TWAS

- PhD training

- Human capital

mobility Scientific

capacity and
excellence iIn
the South

- Research
support

- Honouring - Regional
excellence Offices and
activities

- Science
diplomacy
/policy




Science diplomacy

What is ‘science diplomacy’?

eScience Iin diplomacy — Informing foreign policy
objectives with scientific advice

eDiplomacy for science — Facilitating international
science cooperation

eScience for diplomacy — Using science to |mprove
international relations between countries. B ’

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

AAAS-Royal Society, 2009



Science diplomacy

Transboundary issues:
¢ Climate change;

e Pollution:;

e Sustainable use of biodiversity, including fisheries;
e Sustainable water management;
e Communicable diseases;

e Genetically modified organisms;

e Energy: biofuels; nuclear waste; dams; carbon emissions, etc.




Science diplomacy — Thematic workshops

Transboundary issues:
e Energy policies for a sustainable future — Trieste, December 2013;

e Sustainable fisheries — Mexico, September 2014;

e Climate change & high-altitude agriculture — Trieste, December 2014;
e Sustainable water management — Trieste, Nov/Dec 2015.

1 LIFE 1 LIFE CLEAN WATER
BELOW WATER ON LAND AND SANITATION

1 RESPONSIBLE 12 RESPONSIBLE ZERO ' 1 RESPONSIBLE
e,

CONSUMPTION CONSUMPTION = ~ HUNGER CONSUMPTION
ANDPRODUCTION . ANDPRODUCTION . ANDPRODUCTION



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
Challenges | answer. P y P

for a
Daryl Copeland, Canadian Global Affairs
Nnew era 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

e

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




Three organizations: One mission
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Thank you

Peter McGrath
mcgrath@twas.org
www.fwas.org

www.iapartnership.org
www.owsd.net




