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CO2 Concentration and Temperature spirals

CO2 Concentration since 1850 and Global Mean Temperature in °C relative to 1850 – 1900
Graph: Ed Hawkins (Climate Lab Book) – Data: HadCRUT4 global temperature dataset
Animation available on http://openclimatedata.net/climate-spirals/concentration-temperature/

CO2 Concentration, 13 May 2019
(Keeling curve)

Source: scripps.ucsd.edu/programs/keelingcurve/

18-20000 years ago (Last Glacial Maximum)
With permission from Dr. S. Joussaume, in « Climat d’hier à demain », CNRS éditions.

Sea level: 120 metres lower

Today, with +4-5

C globally

With permission from Dr. S. Joussaume, in « Climat d’hier à demain », CNRS éditions.

Risk = Hazard x Vulnerability x Exposure
(Katrina flood victim)

AP Photo - Lisa Krantz (http://lisakrantz.com/hurricane-katrina/zspbn1k4cn17phidupe4f9x5t1mzdr)

The Future is Now –
Science for achieving
sustainable
development
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Face-to-face meetings in New York and continuous consultations facilitated by UN DESA
Support by Task Team of six UN Agencies: DESA, UNEP, UNCTAD, UNDP, UNESCO, and World Bank
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1. A decisive decade ahead

Sounding the alarm bell:
The need to scale-up and
accelerate implementation

Understanding the systemic challenges
Raising inequalities

World Bank, 2016

Biodiversity loss

Climate change

Future Earth, 2017, based on Schellnhuber et al. 2016

IPBES, 2019

As well as the winners…
Country/Corporation
1
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United States
China
Japan
Germany
France
United Kingdom
Italy
Brazil
Canada
Walmart (US)
Spain
Australia
State Grid (CN)
Netherlands
South Korea
China Nat. Petroleum (CN)
Sinopec Group (CN)
Royal Dutch Shell (NL/GB)
Sweden
Exxon Mobil (US)
Volkswagen (DE)
Toyota Motor (JP)
Apple (US)
Belgium
BP (GB)

Nation states

Revenue
(USD bn)
3363
2465
1696
1507
1288
996
843
632
595
482
461
421
330
323
304
299
294
272
248
246
237
237
234
232
226

Country/Corporation
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Mexico
Switzerland
Berkshire Hathaway (US)
India
Norway
McKesson (US)
Russia
Austria
Turkey
Samsung Electronics (KR)
Glencore (CH/JE)
ICBC (CN)
Daimler (DE)
UnitedHealth Group (US)
Denmark
EXOR Group (IT/NL)
CVS Health (US)
General Motors (US)
Vitol (NL/CH)
Ford Motor (US)
China Constr. Bank (CN)
Saudi Arabia
AT&T (US)
Total (FR)
Hon Hai Precision Ind. (TW)

Multi-national company

Revenue
(USD bn)
224
216
211
200
200
192
187
187
184
177
170
167
166
157
157
154
153
152
152
151
150
150
147
143
141

Revenue
(USD bn)
General Electric (US)
140
CSCEC (CN)
139
AmerisourceBergen (US)
136
Agricultural Bank of China (CN)133
Verizon (US)
132
Chevron (US)
131
E.ON (DE)
130
AXA (FR)
129
Indonesia
129
Finland
128
Allianz (DE)
123
Bank of China (CN)
122
Honda Motor (JP)
121
Cargill (US)
120
Japan Post Holdings (JP)
119
Costco (US)
116
Argentina
116
BNP Paribas (FR)
112
Fannie Mae (US)
111
Ping An Insurance (CN)
110
Kroger (US)
109
Société Générale (FR)
108
Amazon.com (US)
107
China Mobile Comm. (CN)
106
SAIC Motor (CN)
105
Country/Corporation

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Revenue
(USD bn)
76 Walgreens Boots Alliance (US)
104
77 HP (US)
103
78 Assicurazioni Generali (IT)
103
79 Cardinal Health (US)
103
80 BMW (DE)
102
81 Express Scripts Holding (US)
102
82 Nissan Motor (JP)
102
83 China Life Insurance (CN)
101
84 J.P. Morgan Chase (US)
101
85 Koch Industries (US)
100
86 Gazprom (RU)
99
87 China Railway Eng. (CN)
99
88 Petrobras (BR)
97
89 Schwarz Group (DE)
97
90 Trafigura Group (NL/SG)
97
91 Nippon Telegraph and Tel. (JP)
96
92 Boeing (US)
96
93 Venezuela
96
94 China Railway Constr. (CN)
95
95 Microsoft (US)
94
96 Bank of America Corp. (US)
93
97 ENI (IT)
93
98 Greece
93
99 Nestlé (CH)
92
100 Wells Fargo (US)
90
Country/Corporation

Fossil-fuel based industry

Based on Babic M, Fichtner J, Heemskerk EM. 2017. States versus Corporations: Rethinking the Power of
Business in International Politics. The International Spectator. 52(4):20–43.
doi:10.1080/03932729.2017.1389151.

… and losers

Counter-transformations: nationalism and populism

The transformative power of the 2030 Agenda

-

Evolution to SD:
Three pillars, compromises, emergent in space and time

Rising inequality
Climate change
Production of waste
Biodiversity loss

Transformations to SD:
Indivisible, hard choices, intentional, time-bound

2. Knowledge-based transformations
Insight (a): From boxes to arrows – a systems perspective
Moving forward:
Ø address trade-offs
Ø harness co-benefits
Ø turn vicious- into
virtuous cycles

9

https://datablog.cde.unibe.ch/index.php/2019/08/29/sdg-interactions/

2. Knowledge-based transformations
Systemic entry points
ENTRY POINTS FOR TRANSFORMATION
Human
wellbeing and
capabilities

Sustainable
and just
economies

Energy
decarbonisation
and access

Food systems
and nutrition
patterns

Urban and
peri-urban
development

Global
environmental
commons

Insight (b): Levers for change in a hyper-connected world

2. Knowledge-based transformations
Innovation through combined levers and new partnerships
ENTRY POINTS FOR TRANSFORMATION

LEVERS

Governance

Economy
andFinance

Individual and
Collective Action

Science and
Technology

Human
wellbeing and
capabilities

Sustainable
and just
economies

Energy
decarbonisation
and access

Food systems
and nutrition
patterns

Urban and
peri-urban
development

Global
environmental
commons

Insight (c): Context and universality matter!

O’Neill et al. 2018

2. Knowledge-based transformations
Context-specific pathways to transformation for sustainability
ENTRY POINTS FOR TRANSFORMATION

LEVERS

Governance

Economy
andFinance

Human
wellbeing and
capabilities

Sustainable
and just
economies

Energy
decarbonisation
and access
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and nutrition
patterns

Urban and
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development

Global
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Each entry point:
ü Impediments
ü Levers
ü Integrated and
context-specific
pathways
ü Call to Action

Individual and
Collective Action

Science and
Technology

Pathways to Transformation as context-specific configurations of levers to achieve transformation in each entry point

Building sustainable food systems and nutrition patterns

Pathways
Food systems
and nutrition
patterns

Levers
•
•
•

Social protection floors
Integrating social & env. externalities
Governing value and supply chains

•
•
•

Insurances against shocks
Improved trade agreements
Market access

•
•

Reducing food waste
Changing dietary habits

•
•
•

Lower environmental impacts
Access to information and data
Infrastructure and transportation
Photo Credit: Xun Wang and Xin Zhang, University of Maryland

3. The role of science in knowledge-based
transformations to sustainable development
Sustainable development challenges

Contested
knowledge gaps:
Contested facts:
Scientific and societal actors
Communication,
awareness building, jointly define problems and
co-produce knowledge and
mobilization, and
Knowledge diplomacy solutions guided by equity

Uncontested facts:
cause-effect relations,
rational decision- and
policy making, project
planning

Complex

Uncontested
knowledge gaps:
expertise, systemic
analysis, modelling,
scenario building

Factual certainty

Wicked

high

Simple

low

Chaos

low

Unknowable and
non-negotiable:
denial, avoidance,
demagoguery,
violence

Socio-political agreement

Wicked

Complicated

high

Socio-political agreement

low

Chaos

high

Messerli und Bieri, 2018

Examples

Complicated

• Carbon taxation
• Redistribution of
wealth and income
• Role of nuclear
energy
•…

Simple

• Recycling
• Mosquito nets
against malaria
• Communication
technology
•…
high

• Ecological
tipping points
• Fundamentalism
• ..

• Inclusive energy
transitions and
decarbonisation
• Sustainable food
systems
• Equitable trade and
investment flows
• Fighting corruption
• …

Complex

• Promoting ecofriendly farming
• Maintaining social
cohesion
• Ensuring equal
opportunities
•…

Factual certainty

low

Call to Action (1/3):
Harness existing knowledge for accelerated SDG implementation
1. Continued support for international
scientific assessments and synthesis
and their increased coherence
2. Establish open-access national and
regional SDG knowledge platforms
3. Sustainable development councils
and knowledge diplomacy
4. Support novel partnership of science
(public-private-civil society) and
building of competencies

Call to Action (2/3):
Boosting scientific knowledge in low and middle income countries
1. Build open-access SDG knowledge
and technology platforms to
design, monitor, and evaluate
transformations to SD
2. Harnessing and boosting scientific
capacities through North-South
and South-South transboundary
research partnerships
3. Support curricula and education in
sustainable development
4. Build national and regional
scientific funding institutions

Call to Action (3/3):
A ‘moon-shot’ mission for Sustainability Science
1. Rapid increase of mission-oriented
research guided by the 2030 Agenda
2. Scientific assessment of existing
transformation knowledge including
non-academic sources
3. Adapt funding schemes to
programme structures supporting
inter- and transdisciplinary research
4. Expand incentive- and evaluation
schemes
5. Create experimental spaces and
transformation labs for next
generation science-policy interfaces

Joel Pett, USA Today
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Humanity has the choice

This gives me hope:
Well-informed
young people
speaking truth to
power

With @GretaThunberg at COP24

Greta is inconvenient, like the truth
Greta is inconvenient, like the truth1
Jean-Pascal van Ypersele (@JPvanYpersele)
Professor of climatology at the Université catholique de Louvain (Belgium)
Former IPCC Vice-Chair (2008-2015),
Member of the Académie royale de Belgique
Greta Thunberg is inconvenient, and has been the subject of renewed criticism since her speech to the
United Nations in New York. Some, often older white men, criticize her appearance or her so-called
"mental illness." They call her “unstable” and seem to take pride in bullying her.
But maybe they feel threatened because Greta is gifted. She understands the challenges of the climate
crisis much better than most political or economic leaders.
I have seen this myself. As a physicist and climate scientist for nearly 40 years, and a former Vice-Chair of
the Intergovernmental Panel on Climate Change (IPCC), I am no stranger to the climate crisis. But Greta
has raised awareness about the climate crisis to a level never before seen.
I first saw Greta at the Katowice Climate Conference in December 2018. She was alone on a podium at
a United Nations climate conference, answering questions from a host and the audience. She has no
cards, but answers without hesitation, sometimes simply saying: "I don't know, I'm only 15 years old, ask
the experts." But she already knows a lot. She also recognizes that “no one is too small to make a
difference.” I am blown away by the accuracy of her words, based on a serious knowledge of the
mechanisms at work and the causes of the climate crisis.
A few days later, I heard Greta addressing the diplomats and negotiators in the plenary room. "The year
2078, I will celebrate my seventy-fifth birthday. If I have children, then maybe they will spend that day
with me. Maybe they will ask about you. Maybe they will ask why you didn’t do anything, while there still
was time to act. You say that you love your children above everything else. And yet you are stealing their
future.” The video of her speech was shared around the world.
In all my years working on climate change in the United States, Belgium, and with the IPCC, and having
participated in each meeting of the UN’s climate treaty, I had never heard such a strong and moving
climate speech. Her heart was talking, and she was right.

Greta speaks without any shame about her Asperger's syndrome. In fact, it probably helps her see the
contradiction between the speeches of world leaders and their actions. With great emotional
intelligence, she expresses her fear of this gap. A fear that is shared by millions of young people.
The adults who blame Greta for sharing her concern would do better to listen to this fear, and to take
action. Many adults defend themselves by attacking or devaluing youth. They try to make people believe
that the decarbonization Greta is demanding implies a return to the Stone Age and poverty. They believe
that they must protect the status quo of unlimited economic growth that relies on fossil fuels—their
status quo.
Clearly these critics of Greta and the climate strikers have not read the IPCC reports. A just energy and
ecological transition can lead to a better quality of life for everyone, particularly if it’s integrated with the
pursuit of the 17 Sustainable Development Goals adopted by the United Nations in 2015. The recent UN
Global Sustainable Development Report has just emphasized this point.
Greta is no longer alone, as she was at the beginning of the movement she started. In many countries,
including the United States, young people are rising to the challenge through dialogue and collective nonviolent action. Greta’s leadership and ability to speak truth to power has earned her a nomination for
the Nobel Peace Prize…and I hope she receives this prize of prizes.
We have so much to learn from them. It is our generation’s short-term thinking and actions that have
brought us to the brink. We must listen to these young people who dare to speak about their fears for
their future, and stop believing that we know better than they do. We must change our attitudes, and
utilize the technological, economic, and political tools that will make it possible to transform young
people's fears into a force of hope for a sustainable and just future.

Greta read the IPCC reports. She understands the immense risks that the accumulation of greenhouse
gases poses to life on Earth. She does not confuse the ozone hole, air pollution or the daily weather
forecast with the climate crisis.

Those who refuse to do this have signed their own death wish – for themselves, their children and their
grandchildren.

Few leaders can say the same.

I support Greta because she supports life.

1

Adapted from the tribune published in « Le Monde » on Octobre 1st 2019
(https://www.lemonde.fr/idees/article/2019/10/01/jean-pascal-van-ypersele-greta-derangecomme-la-verite_6013798_3232.html); this text is available on www.climate.be/vanyp

To go further :
❚ www.climate.be/vanyp : my slides (under
« conferences) & my letter for Greta
: IPCC
❚ www.ipcc.ch
❚ sustainabledevelopment.un.org/gsdr2019
GSDR2019: Global Sustainable Development Report 2019
❚ www.skepticalscience.com : answers to the merchants of
doubt arguments
❚ www.plateforme-wallonne-giec.be : IPCC-related in French,
Newsletter, latests on SR15, basic climate science

❚ Twitter: @JPvanYpersele & @IPCC_CH
Jean-Pascal van Ypersele
(vanyp@climate.be)

