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Aiming for multiple goals with one shot

- the Paris Agreement and the SDGs

Climate Change Conference Cyprus 2018, Session “Challenges”:

Picture from the animation:

Welcome to the Anthropocene



WMO

Accelerating transformations to 

global sustainability through 

research and innovation



Paris Agreement – a new North Star for research





Knowledge-Action Network:
Water-Energy-Food Nexus

How can resource management help to deliver 

food AND water AND energy for all in 

sustainable ways?

Consider synergies and tradeoffs:

• Irrigating promotes food production but can 

reduce river flows and hydropower potential.

• Bioenergy crops can increases water 

withdrawal and jeopardize food security.

• High efficiency pressurized irrigation saves 

water but may result in higher energy use.

Reducing SDGs-complexity through nexus thinking 



Reducing SDGs-complexity through integrated pathways modelling:

The World in 2050 approach

→ 2030: Achievement of SDGs

→ 2050: Sustainability 

transformation

→ New values and norms

Legitimacy of 

BAU eroding



Reducing SDGs-complexity by qualitative scoring:

The ICSU-Guide approach

ICSU, 2016, A Guide to SDG Interactions; Nilsson et al. 2016, Nature



ICSU, 2016, A Guide to SDG Interactions; Nilsson et al. 2016, Nature

Reducing SDGs-complexity by qualitative scoring:

The ICSU-Guide approach

Interactions of SDG7 “Affordable and clean energy” 
with poverty, food, health, water, economy, & climate

Interactions of SDG2 “Zero hunger”
with poverty, health, euqality, water, energy, climate & land



Weitz et al. 2017, Sustainability Science

Interaction matrix of selected
Sustainable Development Goals

Synergies outweigh trade-offs



The climate / decarbonisation
challenge



Earth is approaching TIPPING POINTS due to human pressures

Global average surface temperatures during the last 10,000 years have been remarkably stable. The 
tipping elements at risk within the Paris range of 1.5-2 °C global warming are shown within the inset.

After Schellnhuber, H.J., Rahmstorf, S., Winkelmann, R., 2016. “Why the right climate target was agreed in Paris.” Nat. Clim. Chang., 6, 649–653.



In 2020 the remaining global carbon budget for greater than 66% of 

remaining below 2°C…  

circa640 GtCO2

The world emits about 41GtCO2 every year (all sources)

At these rates, in 2020, the world will have16 years carbon 

budget for humanity’s remaining time on Earth.



The world needs to act faster: deeper cuts are needed to reduce risk of

global average temperature rising 2 °C above pre-industrial levels. A pathway of
halving global emissions every decade is consistent with this goal.

A representative pathway to stabilise global average temperature at around 1.5 °C with 50% 
probability. Such pathways assume large-scale "negative emissions" to achieve this goal, which have
been untried at scale.

After Rockström, J., Gaffney, O., Rogelj, J., Meinshausen, M., Nakicenovic, N., Schellnhuber, H.J., 2017. “A roadmap for rapid decarbonization.” Science (80-. ), 355, 1269–1271.



Global emissions from fossil fuel and industry: 36.2 ± 2 GtCO2 in 2016, 62% over 1990 

Projection for 2017: 36.8 ± 2 GtCO2, 2.0% higher than 2016

Estimates for 2015 and 2016 are preliminary. Growth rate is adjusted for the leap year in 2016.
Source: CDIAC; Le Quéré et al 2017; Global Carbon Budget 2017

Emissions from fossil fuel use and industry

Uncertainty is ±5% for 
one standard deviation 

(IPCC “likely” range)

http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-2017-123
http://www.globalcarbonproject.org/carbonbudget/


CO2 emissions and economic activity

In recent years, CO2 emissions have been almost flat despite continued economic growth

Source: Jackson et al 2017; Global Carbon Budget 2017

https://dx.doi.org/10.1088/1748-9326/aa9662
http://www.globalcarbonproject.org/carbonbudget/


Le Quéré et al ESSDD Global Carbon Budget 2017

22 countries have decoupled GDP growth from CO2 emissions



Renewable energy's share of primary energy is growing exponentially – doubling around every
5-6 years, albeit from a very low baseline.

The world needs to act faster: deeper cuts are needed to reduce risk of
global average temperature rising 2 °C above pre-industrial levels.

After Rockström, J., Gaffney, O., Rogelj, J., Meinshausen, M., Nakicenovic, N., Schellnhuber, H.J., 2017. “A roadmap for rapid decarbonization.” Science (80-. ), 355, 1269–1271.



Examples for 

smart and 

scalable solution 

ideas

Taken from 

Anthropocene,

Future Earth’s 

digital, print and 

live magazine.



Construction
Building with wood instead of cement

–
turning cities into Carbon sinks

University of British Columbia tall wood building “Brock Commons”

Photo: Canada Green Building Council: 

From Anthropocene, Vol 2, 2017



Energy:
Instead of Trump’s Wall, let’s build a border of solar panels

• Carbon emission-free energy

• Civilising effect in a dangerous area

• High-tech construction and technology 

jobs along the border

• Potential to connect to desalination to 

have agriculture instead of desert

From Anthropocene, Vol 2, 2017



Food production:

in-vitro meat
Compared to livestock:

• 82-96% lower water use

• 7-45% lower energy use

• 78-96% lower emissions

From Anthropocene, Vol 2, 2017



Mobility:
Small changes to flight routes could deliver big climate savings

Grewe et al 2017 Environ. Res. Lett. 

Reduction of climate impact (by ~10%)
at low costs (~1%)

From Anthropocene, Vol 2, 2017



Future Earth’s 

digital, print and 

live magazine.

Asking how do 

we build a 

sustainable 

human age we 

actually want to 

live in?

Featuring top 

science 

journalists from 

around the world.



High-level challenges (and ways to approach them)

• Analyse interlinkages between sustainability targets and measures

- amplifying synergetic measures, while avoiding major trade-offs 

• Work on exponential growth of transitional actions 

- such as expanding the renewable energy sector

• Turn ideas of sustainability and decarbonisation into a movement

- scale up the good seeds of innovative ideas

- stimulate the left side of the people’s brain (e.g. through art)


