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“Humanity has the ability to make development 
sustainable - to ensure that it meets the needs of 
the present without compromising the ability of 
future generations to meet their own needs” 

(World Commission on Environment and Development, 1987) 
Keys:

• linking social, economic, technology, science and 
environmental issues and the future with the present  

• Evidence-based decision making – including 
understanding of our societies and how they 
“respond”.

SUSTAINABLE DEVELOPMENT



SUSTAINABLE DEVELOPMENT
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technology,

economy

Society,
Economy,

Culture
…

Role of Scientists 
and Science 
Centers in 

“persuading” 
societies to take 

action.



SCIENCE FOR SUSTAINABLE DEVELOPMENT

Keys: Evidence-based decision making:
• Transdisciplinary science – across natural, 

social, economic, health, engineering, …
• October 26, 2017 – International Council for 

Science (ICSU) and International Social Sciences 
Council voted (over 90%) to MERGE

• International Science Council – ISC
• 40 international scientific unions and 

associations + > 140 national/regional org.
• Vision of advancing all sciences as a global 

public good



SDGs – 17 with 169 Targets

Important to 
understand and 

“deal” with 
interactions. Role 
of Scientists and 
Science Centers.

Interconnections



SDGs – Connecting across the Global Policy Agenda 
– Global 2030 Agenda

UNFCC - Climate Convention CoP21, 2015

Sendai Framework for 
Disaster Risk Reduction 

2015-2030 

Oceans Peace – WSF 2017 Urban Agenda 2016

Complex 
interactions across 
the “full” Global 

2030 Agenda. 
Role of Scientists 

and Science 
Centers.





• Welcoming the adoption of United Nations General Assembly 
resolution A/RES/70/1, “Transforming our world: the 2030 
Agenda for Sustainable Development”, in particular its goal 13,
and the adoption of the Addis Ababa Action Agenda … and the 
adoption of the Sendai Framework for Disaster Risk Reduction, 

Article 2
1. This Agreement, .. aims to strengthen the global response to .. threat of climate 
change, .. context of sustainable development and efforts to eradicate poverty:
(a) Holding the increase .. global average temperature to well below 2 °C above 
pre-industrial levels and pursuing .. Limit .. to 1.5 °C .., significantly reduce the 
risks and impacts of climate change;  MITIGATION
(b) Increasing the ability to adapt to the adverse impacts of climate change and 
foster climate resilience and low greenhouse gas emissions development, in a 
manner that does not threaten food production; ADAPTATION

Climate Convention CoP21 Paris, 2015



Relative to pre-industrial T

2oC

4oC

Climate Projections for future

2050

Climate Projections
Uncertainties:

Natural Climate Science
Human “climate” science

Societal Choices

Need to 
reduce.

Role of Scientists 
and Science 
Centers in 

“persuading” 
societies to take 

action.

Need to 
adapt.



The  post-2015  development  agenda, 
financing  for  development,  climate change
and  disaster risk  reduction  … 
Ensuring  credible  links, …  between  these  processes  will  
contribute  to  building  resilience and achieving the global goal 
of eradicating poverty.”  …action within and across sectors by 
States  at local, national, regional and global levels 
Four priority areas for Disaster Risk Reduction
1. Understanding disaster risk;  
2. Strengthening disaster risk governance to manage disaster 

risk;   
3. Investing in disaster risk reduction for resilience;   
4. Enhancing disaster preparedness for effective response, 

and to “Build Back Better” in recovery, rehabilitation and 
reconstruction. 

Lead - S&T 
Major Grp 

Sendai Framework for Disaster 
Risk Reduction 2015-2030 

Global Forum on S&T 
Disaster Resilience 2017-

Tokyo



Likelihood

Im
pa

ct
Extreme Weather 

Events

Major Global Challenges – “Wicked” problems
Global Risks 2017  - World Economic Forum

Large-scale 
involuntary 
migration

RISKS Water crises

Food crises

Spread of 
infectious diseases

HIGH

HIGH

Failure of climate change 
mitigation and 

adaptation

Natural 
Disasters

Human-made
Environmental

Disasters

Governance
Failure of:
- regional/global
- national
- urban

Linked

Biodiversty-
ecosystem 

Will WEF-GR2017 
help in 

“persuading” 
societies to take 

action.



Global Policy      Paris Sustainable Disaster Urban
Agenda Climate Development Risk Reduction Agenda
2015-2030 Agreement Goals Sendai 2016

Global Research
Agenda

ADDRESSING MAJOR GLOBAL CHALLENGES

ISC- 2018

Science Centers
1. Join in
2. Communications to global community - connect  the issues
3. Support – portray – explain the science
4. Motivate the populations – and governance. 

Integrated 
Science-Policy 

Interface CO-DESIGN



It was 
SPUTNIK

In 1957, I stood with my parents and 
brothers, looking up to the sky.
Something was passing overhead –
far up there and barely visible.

Looking back in history Sputnik was the beginning of 
space-based observation which 
has totally changed our way of 
seeing our planet.



CO2 Measurements started in 1957

Greenhouse effect - Ozone Depletion

O3 Measurements started in 1957

1957 –quite a year
• Sputnik
• First systematic global carbon dioxide measurements
• First systematic global stratospheric ozone measurements
• WHY?
• The International Geophysical Year (IGY) of the 

International Council of Science - ICSU

Role of Scientists 
and Science 

Centers in support 
of “fundamental” 

science.



122 National Members (National Research Council), 31 
Unions/Associations by discipline (IUGG, …) - --
Mission of the International Council for Science - “to strengthen 
international science for the benefit of society”;  for all societies 
Vision - for a world where excellence in science (all sciences) is 
effectively translated into policy making and socio-economic 
development.
• universal and equitable access to scientific data and information 
• all countries - scientific capacity - generating new knowledge -

establish own development pathways in a sustainable manner.
Key priorities and associated activities:
• Universality of Science – freedom to do + responsibility of 
science
• Science for Policy  - and policy for science
• International Research Collaboration

International Council for Science 

• Now merging with International Social Sciences Council -
International Science Council – ISC

• 40 international scientific unions and associations + > 140 
national/regional org.

• Vision of advancing all sciences as a global public good



- Mission is to facilitate the analysis and 
prediction of Earth system variability and change 
for use in an increasing range of practical 
applications of direct relevance, benefit and value 
to society.  Objectives of the WCRP are:
• to determine the predictability of climate; and
• to determine the effect of human activities on 

climate

IOC

World Climate Research Programme

Leading source of science for IPCC – WGI, WGII –
assessments.

Emissions            temperature + climate?

advances society's ability to cope with high impact
weather through research focused on improving
the accuracy, lead time and utilization of weather
prediction.More extreme weather? Which types?  

How to get out forecasts?



• Traditional Research programs
• Design – working groups of scientists  
• Conduct research and then report on what we found.

• CO-DESIGN – also called participatory design - is an 
approach to design attempting to actively involve all 
stakeholders (e.g. employees, partners, customers, citizens, 
end users) in the design process to help ensure the result 
meets their needs and is usable. Participatory design is an 
approach which is focused on processes and procedures of 
design and is not a design style. (Wikipedia)

Planning and Conduct of Science Programs



International Research Collaboration
Future Earth

2008- 2012-

2007-8

2015

2020+

2016

Transition
Team

2011-2012



Amy Luers
Executive Director

Future Earth
Image: NASA



CO-DESIGN OF SCIENCE PROGRAMS

Goal: 
To provide the knowledge required for 

societies in the world to face risks posed by 
global environmental change and to seize 

opportunities in a transition to global 
sustainability 

STS Forum

SDSN

Governing Council

Advisory 
Committee

Montreal

Paris

Tokyo

Colorado

Stockholm

Executive 
Secretariat 

Co-design

Co-production

Co-delivery

How can we “best” involve 
society to have  approaches  

for the “right” future?
Role of Scientists 

and Science 
Centers in co-

designing science 
program and 
maximizing 
outcomes.



Building Knowledge Action Networks

Knowledge-Action Networks are collaborative 
frameworks that facilitate highly integrative 
sustainability research. 
• Their aim is to generate the multifaceted knowledge needed to 

inform solutions for complex societal issues. 
• They are the essential links to key focal challenges.

• Water-Energy-Food 
Nexus

• Oceans
• Transformations
• Natural Assets

• Sustainable Development 
Goals

• Cities
• Health
• Finance & Economics
• Disasters

Sustainable 
Development 

Goals

Global Science



Future Earth and the Earth League 
called “The 10 Science ‘Must Knows’ 
on Climate Change” delivered at the 
Bonn Climate Change Conference on 

13 November.

11 November 2017
Future Earth National
Committee for Japan
launched in Tokyo

Role of Scientists 
and Science 
Centers in 

“persuading” 
societies to take 

action.



300+ applicants
20  selected

Multi-stakeholder and transdisciplinary 
processes to catalyze transformations. 

Seeding Problem-focused
Collaborations 



An integrated approach to research on disaster risk through: an international, 
multidisciplinary (natural, health, engineering and social sciences)
collaborative research programme. 

Objectives:
1. Science for … hazards, vulnerability and risk
2. Effective decision making … … risk interpretation to action
3. Reducing risk and curbing losses …

IRDR International Centres of Excellence – ICOE (12)

1. Academy of Sciences located in Taipei, China
3. Community Resilience - Joint Centre for Disaster Research, Massey University, Wellington, New 
Zealand
6. Risk Interpretation and Action - Centre for Integrated Research on Risk and Resilience (CIRRR), 
Department of Geography, King’s College London,UK
7. Disaster Resilient Homes, Buildings and Public Infrastructure - Institute for Catastrophic Loss 
Reduction, Western University, London, Canada
10. Disaster Risk and Climate Extremes - Southeast Asia Disaster Prevention Research Initiative, 
National University of Malaysia
12. Spatial Decision Support for Integrated Disaster Risk Reduction
Faculty of Geo-Information Science and Earth Observation (ITC),The University of Twente

Integrated Research on Disaster Risk
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Risk Interpretation to Action

Science – all sciences – needs to 
address the issues of disaster risk 

management

Risk interpretation to action:

When people and/or governments 
receive information on impending 
threat: 

• tornado, hurricane, hot-dry 
summer, etc.,

• What do they do?  Actions
• Nothing, “right” actions –

which are “right”?; 
• Why do they take these actions?

• Politics; education; 
financial; socio-cultural; …

• GOVERNMENTS – WHAT 
ACTIONS DO THEY TAKE???

Role of Scientists 
and Science 
Centers in 

“persuading” 
societies to take 

action.



Disaster Resilient Homes, Buildings and Public 
Infrastructure

Insurance Bureau, 
municipalities, engineers, …

Co-design

Role of Scientists 
and Science 
Centers in 

“persuading” 
societies to take 

action.



Inter-Academy Medical Panel

10-year interdisciplinary research effort whose overall aim is to 
generate policy-relevant knowledge that will improve health status, 

reduce health inequalities and enhance the well-being of urban 
dwellers. It will focus on the integration of natural, social, medical 
and engineering sciences using systems approaches to address the 

complexity of urban issues and their influence on health.

“Big Data in an Urban Context” - the challenges 
and opportunities of big data for urban health. 
Nov 30-Dec 4, 2015 

Science Committee



Policy Issues for Science and Society
Responsibilities of global science 

To contribute to post-2015 frameworks, including the Sendai 
Framework, Agenda 2030, Paris Climate Agreement and the upcoming 

agenda.
SDG 17. Strengthen the means of implementation and revitalize the global 

partnership for sustainable development

Develop fully global science capacity 
Science for the benefit of all societies and “leaving no scientists behind”

Science and Technology for Sustainable Development
Projecting science, technologies and societal change

Challenging science policy and practice
Time to create the ‘conditions of possibility’, to support science for a 

sustainable and just world



START Promotes Capacity Building through …

Develop fully global science capacity

Cheikh Mbow

http://www.futureearth.org/sites/default/files/images/Cheikh_cropped.jpg
http://www.futureearth.org/sites/default/files/images/Cheikh_cropped.jpg


Science International 2015: 

OPEN DATA IN A BIG DATA WORLD - AN INTERNATIONAL ACCORD

• International science - global voice of science in addressing 
issues of policy for science.

• The Accord 
• opportunities and challenges of the data revolution -

predominant issues for global science policy. 
• fundamental principles …be adopted in response. 
• distinctive voice of the scientific community 
• fundamental pre-requisite - rigour of scientific inquiry and 

maximising public benefit … in both developed and 
developing countries.

• …promote discussion and adoption of these principles and 
their endorsement by … bodies of science at national and 
international levels.

Science Policy - Open Data in a Big Data World

awarded the Science Forum South 
Africa Science Diplomacy Award - "an 
international partnership which has made an 
outstanding contribution to harnessing 
scientific advice for multilateral decision-
making." 

More than one hundred science organisations 
around the world endorsed the Big Data 
Accord after its publication.
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Role of Scientists 
and Science 
Centers in 

“accelerating” 
global 

understanding.
Decade of Global 
Understanding

I. Bokova, Director-General of UNESCO -World Science Day 
for Peace and Development - 10 November 2017 

This year’s theme for the World Science Day for Peace and 
Development, Science for global understanding, encompasses 

UNESCO’s approach to develop scientific cooperation 
between and within societies, combining global sustainability 

and local actions and knowledge. 



International Network of Government Sciences Advisers

International Network of 
Government Sciences 
Advisers – 650 members
1st mtg - Auckland, 2014
- Major events - biannually 
- Workshops – regularly 

- http://www.ingsa.org/

INGSA provides a forum for policy 
makers, practitioners, academies, 
and academics to share experience, 
build capacity and develop 
theoretical and practical approaches 
to the use of scientific evidence in 
informing policy at all levels of 
government.

Science, Technology and 
Innovation with Society.
Role of science advisers 

in the process.
Connecting INGSA 

and Science 
Centers and 

mutual “benefits”



Role of Scientists 
and Science 

Centers in “saving” 
our planet – now 

and for many 
future generations.

TOKYO PROTOCOL
On the Role of Science Centres and Science 
Museums Worldwide In Support of the UN SDGs
With Actions Set Forth:
IV. Establish new and strengthen existing 
partnerships and collaborations
VIII. Accept the responsibility to serve as 
catalysts for better understanding and 
coordinated actions within communities 
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Co-design for Transformation - Connecting the 
World for a Sustainable Future for 

Intergenerational and International Equity and 
Ethics – need actions now for the future

Thank you for your 
attention

International 
Science Council
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