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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.
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What kind of a science is sustainability science?

Robert W. Kates'
Independent Scholar, Trenton, ME 04605

ustainability science, as described
by the PNAS website, is “...an
emerging field of research dealing
with the interactions between nat-
ural and social systems, and with how
those interactions affect the challenge of
sustainability: meeting the needs of present
and future generations while substantially
reducing poverty and conserving the plan-
et’s life support systems.” Over the past
7y, PNAS has published over 300 papers
in its unique section on sustainability sci-
ence and has received and reviewed sub-
missions for many hundreds more. What
kind of a science is sustainability science?
The article by Bettencourt and Kaur (1)
on the evolution and structure of sustain-

PNAS

December 6, 2011

pressive thing about the very large number
of papers and authors is where they were
written and the disciplines from which they
were drawn. Sustainability science, as
represented by the authors’ addresses and
institutions, is widely distributed and in-
cludes many authors beyond the normal
concentration in such centers of tradi-
tional science as Japan, the United States,
and Western Europe. These include al-
most all the emerging BRICS (Brazil,
Russia, India, China, South Africa) econ-
omies but also such developing countries
as Kenya and Nigeria. Home cities and
institutions for papers also differ from
traditional centers, with many originating
in political centers (e.g., Beijing, Canberra,
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One such dimension is the balance in
sustainable development papers between
those that emphasize research on envi-
ronment and those that emphasize re-
search on development. Most insiders I
know have backgrounds originally in the
environmental sciences, and their research
topics often reflect this despite their
commitment to a science of both envi-
ronment and development. In an analysis
of titles of 232 research papers in the
sustainability section of PNAS, 62% had
a major focus on sustaining environmental
life support systems, as contrasted with
38% that primarily addressed human well-
being and a few that addressed poverty
alleviation (7).
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GLOBAL CHALLENGES

* Population growth

* Energy demands

e Biodiversity loss

* CO, emissions and climate change

e Air and water pollution and environmental degradation
e Limited resources

e Urban sprawl and mega-cities

* Infectious diseases, epidemics, antibiotic resistance
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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
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CALCULATION OF CARBON FOOTPRINT

P /myclimate
shape our future

Private clients Corporate clients Education Climate protection projects About us News & Press

< Your flight:
From: Venezia (IT), VCE to: Rio de Janeirc (BR), RIO wia: LIS, Lisboa (Lisbon) [Aeroporto da Portela de
Sacavem], Portugal, PT, Roundtrip, Economy Class, ca. 19,300 km, 1 traveler

COz2 amount: 3.7 t

If vou would like to compensate in ancther currency, please choose from the following: EUR CHF GBP USD

Support international projects and sustainable development worldwide:
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How much is 3.7 tons of CO, released?

driving a medium-sized diesel car
(8 liters per 100km) for approx. 10,000km

A 13-watt CF lightbulb could be lit for 32,5
years continuously

A 42 inch LCD TV could be used
for 295 days continuously




TYAN Meeting carbon footprint...?

Travel of participants: in excess of 100 tons of CO, released
Airport transfer: ?
Air-conditioning and power: ??

Organization and satellite activities: ?7?7?

100 tons of CO, could be captured over the
course of ayear by 18-22 hectares of forest
(depending on the type of forest)



6 tons of CO, per year,
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One hectare is one hundredth of 1 km?2

1ha < 1 km
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100 tons of CO, could be captured over the
course of ayear by 18-22 hectares of forest
(depending on the type of forest)
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How many Earths do we need?

By Charlotte McDonald
BBC News

® 16 June 2015 Magazine

It has been suggested that if everyone on the
planet consumed as much as the average US
citizen, four Earths would be needed to sustain
them. But where does this claim originate, and
how is it calculated?

The world's seven billion people consume varying
amounts of the planet's resources. Compare the
lifestyle of a subsistence farmer with that of a wealthy
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Invasion of the jellyfish:
Is it time to get frying?
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EARTH
OVERSHOOT
DAY

Farth Overshoot Day 2017/
lands.on August 2.
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“Human influence on Earth can be positive or
negative, benign or catastrophic. Recognizing this
responsibility is the first step each of us can take to
transform the human footprint and save the last
of the wild.”

— Dr. Eric W. Sanderson

Director, Hurman Footprint Project
Wildlife Conservation Society/Columbia University



Millennium Development Goals — 2000-2015
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ERADICATE
ACHIEVE UNIVERSAL
PRIMARY EDUCATION

REDUCE
CHII.D MORTALITY

EXTREME POVERTY
AND HUNGER
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New York:

UN Headquarters

25 September 2015
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Panda Green Energy — formerly known as United
Photovoltaics — connected a 50 MW solar array to the
grid this week in northwestern China.

China Merchants New Energy Group (CMNE) — Panda Green Energy’s
largest shareholder — signed an agreement with the UNDP last September
to build panda-shaped PV projects, as part of efforts to raise awareness
about sustainable development among young people in China.

Image: UNDP  United Nations Development Programme 30 June 2017



Swedenis Turning Trash into Electricity So
Fast It's Now Importing Garbage From the UK

The country recycles over 99%




wavestarenergy.com
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ACSPublications

Most Trusted, Most Cited. Most Read.
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Emviron. Sci. Technol. Enviran. Sci. Techmal. Lett

Multimedia Submission & Review Open Access

) Erowse the Joumal Aricles ASAP Current Issue

Article £ Previo

Biodegradation and Mineralization of Polystyrene by Plastic-Eating
Mealworms: Part 1. Chemical and Physical Characterization and Isotopic
Tests

Yu Yangt, Jun Yang“f, Wei-Min Wu#, Jiao Zhao$, Yiling Songll, Longcheng Gaof, Ruifu Yang$, and Lei Jiang't
TKey Laboratory of Bio-Inspired Smart Interfacial Science and Technology of Ministry of Education, School of Chemistry
and Environment, and 'School of Biological Science and Medical Engineering, Beihang University, Beijing 100191,
People's Republic of China

* Department of Civil and Environmental Engineering, William & Cloy Codiga Resource Recovery Research Center,
Center for Sustainable Development & Global Competitiveness, Stanford University, Stanford, California 94305-4020,
United States

£ Shenzhen Key Laboratory of Bioenergy, BGI-Shenzhen, Shenzhen, Guangdong 518083, People’s Republic of China

Environ. Sci. Technol , 2015, 45 (200, pp 1208012086
DOl: 10.1021/acs est. 5h026561

Fublication Date (\Web) September 21, 2015
Copyright @ 2015 American Chemical Society

*Telephone/Fax: +86-10-8233-8552. E-mail: yangjun@hbuaa.edu.cn., *Telephone/Fax: +86-10-8262-1396. E-mail: jianglei@iccas.ac.cn



Mealworms munch on Styrofoam, a hopeful sign

that solutions to plastics pollution exist. Wei-Min
Wu, a senior research engineer in the Department
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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.



i signin ‘—4 become a supporter = subscribe O, | search jobs dating morev International edition v
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theguardian

A UK world sport football opinion culture business lifestyle fashion environment tech travel = browse all sections
home » environment 3 climate change wildlife energy pollution
Climate change : : :

8 Scientists understood the climate 150

scepticism

Climate Consensus-the  years ago better than the EPA head
- today

Scott Pruitt denies basic science that we've understood for over acentury
< =

10,095 440
John Abraham

Friday 31 March 2017 11.00 BST

President Donald Trump and his EPA administrator Scott Pruitt shake hands at the signing of an executive order



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




“EDUCATION
IS THE MOST
POWERFUL
WEAPFPON
WHICH YOuU
CAN USE TO
CHANGE THE

WORLD."™

NELBON MANDELA




Unsustainable development
and change of mind/behaviour

There is now widespread concern that the model of development that is evident across
the globe is unsustainable. We are faced with the urgent need to recast our ways of living,
away from ones that rely on the unsustainable consumption of resources, the degradation

of ecosystems and the exploitation of people, towards a model that strives to enhance the
well-being of all human beings within the limits of our planet.

United Nations’ Competencies for Sustainable Development:
Education for Sustainable Development (ESD)




Unsustainable development
and change of mind/behaviour

Education should play an important role in enabling people to live together in ways that
contribute to sustainable development. However, at present, education often contributes
to unsustainable living. This can happen through a lack of opportunity for learners to ques-
tion their own lifestyles and the systems and structures that promote those lifestyles.

't also happens through reproducing unsustainable models and practices. The recasting

of development, therefore, calls for the reorientation of education towards sustainable
development.

United Nations’ Competencies for Sustainable Development:

Education for Sustainable Development (ESD)




THE FI SEVIER FOUNDATION (TAJEIS  Ihterd Academy of sctences

* Travel grants for PhD students/Post-docs
on sustainability-related projects

e Sustainability Visiting Expert Programme
e Sustainability Case Studies Competition

e Sustainability Symposium at TWAS Meeting
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Sustainability experts receive travel grants to
provide training in developing countries
Monday, January 2nd, 2017

New Elsevier Foundation-TWAS program sends Visiting Experts to train
researchers in sustainability science

Media Coverage

o News

e Press Releases

Recent Tweets

RT @senseaboutsci: We're really looking
forward to running a workshop for
government this morning on transparency of
evidence. https:/ft.co...

Gago

, RT @GenderInSITE: Incredibly moving to see

all the women - and men! - who showed up
around the world yesterday to fight for

#genderequality...

, RT @MalawiMed): Our Publisher wjo

Borders, Cynthia Clark, presenting "Strategic
Overview and Development of the MMJ"
@ElsFoundation @AJPPEd...



m THE WORLD ACADEMY OF SCIENCES TWAS PLUS CONTACTS LOGIN LOW BANDWIDTH
for the advancement of science in developing countries

ABOUT NETWORK OPPORTUNITIES

Opportunities

» Fellowships

» Research Grants

» Scientific Meetings
» Prizes & Awards
» Visiting Scientists
> CAS-TWAS Centres

» "Sustainability Case Studies”
Competition

EVENTS AND DEADLINES
1 JUNE 2017
TWAS Prizes for Young Scientists in Developing...

19 JUNE 2017
OWSD PhD fellowships for women ~

26 JUNE 2017
TWAS-C5IR Postgraduate Fellowship Program...

SCIENCE POLICY MNEWS PUBLICATIONS DONATE Search

TWAS-Elsevier Foundation Sustainability Case Studies Competit

on

Deadline Partner Organizations Eligible Nominees Field
The Elsevier Foundation rrem Sustainahilit
’] Februa All developing /
20,] 7 countries Age limit
Mone

The Competition calls for case studies which present issues and challenges for sustainable development through real life
situations. Submissions should:

» identify the roots and causes of the problem placing it into its social, national and/er international context.
* make reference to the impact of the current situation
¢ outline on-going or possible solution(s) explicitly specifying the role of science and/or policy making

Finally, case studies should remain focused on key principles such as sustainable future, ecosystem services and quality of
life for human societies.



Panel of judges for the TWAS — Elsevier Foundation
Sustainability Case Studies competition:

-GGreen and Sustainable Chemistry: Prof. Klaus Kimmerer (Director of
the Institute for Sustainable and Environmental Chemistry, Germany; male)

-EEnergy: Dr. Rebekah Shirley (Director of Research, Power for All;
female)

-AAgriculture and Food Security: Prof. Linxiu Zhang (TWAS Fellow,
China; female)

-WWater and Sanitation: Prof. Akissa Bahri (TWAS Fellow, Tunisia;
female)

-SScience Education and the Workforce: Prof. Saouma BouJaoude
(TWAS Fellow, Lebanon; male)

-CClimate Change and Disaster & Risk Reduction: Prof. Leban Ogallo
(TWAS Fellow, Kenya; male)




Field Reviewer Winner nationalit Gender

Agriculture Prof. Linxiu Zhang Rahiel Hagos Abraha, China; (Fg{lnvas'g)
and Food Graduate School of the nationality:
Security Chinese Academy of Ethiopia
Agricultural Sciences
Climate Prof. Leban Ogallo Brice Landry Koloko, Pakistan; ('\43{7;\5)
Change and Centre of Excellence in nationality:
Disaster & Molecular Biology (CEMB) Cameroon
Risk
Reduction
Dr. Rebekah Shirley  Oscar Donde, China; ('\f\){fAs)
Key Laboratory of Algal nationality:
Biology of the Chinese Kenya
Academy of Sciences
Green and Prof. Klaus Abiola Ezekiel Taiwo, South Africa; m&s)
SISl SIl Kliimmerer Cape Peninsula University of  nationality:
Chemistry Technology Nigeria
Science Prof. Saouma No winner awarded: the judge
Education BouJaoude did not deem any entry of high
and the enough standard
Workforce
Water and Prof. Akissa Bahri Susan Moraa Nyasimi, South Africa; (Fg\r/"v"g'g)
Sanitation Centre of Excellence for nationality:

Nutrition Kenya




Thank you for your attention

| wish you
1) productive and inspiring workshops to
behold a vision of sustainability both in your

mind and in your heart
2) an unforgettable TYAN Meeting

Max Paoli

Programme Coordinator

The World Academy of Sciences
mpaoli@twas.org
www.twas.org



http://www.twas.org/

