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Net-Zero Pathway Countries (selection)

Country Net-Zero-Target-Date Target Emission Reduction | Status
by 2030
Germany 2045 65% In Law
Sweden 2045 63 % In Law
Japan 2050 46% In Law
EU 2050 55% In Law
United Kingdom 2050 68% and 78% by 2035 In Law
South Korea 2050 40% In Law
New Zealand 250 50 % In Law
United States of America | 2050 50-52% In Policy Document
China 2060 65% In Policy Document
India 2070 1 billion tons (33-38%) Declaration/Pledge
Russian Federation 2060 30% Declaration/Pledge

Leibniz

sssssssssss



Risks compared to Pathways

Risk of crossing
tipping points

>2°C Very High Risk

<1.5°C Moderate Risk

Source: risk evaluation based on David McKay et al., under
Review (2022); Earth Commission

Source: Climate Action Tracker

Pathways to different
temperature outcomes




Navigating the Anthropocene: Transformations to a Safe
and Just Operating Space
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Tipping Elements In the Earth System — the
Global Commons in the Anthropocene



SIXTH ASSESSMENT REPORT
Working Group | — The Physical Science Basis



Net zero targets

current targets

2030 targets only

current policies

Ipping Points
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IPCC

Assessment
Reports and
Special
Reports
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A Roadmap for Rapid Decarbonization

Net-Zero

Rockstrom, Gaffney, Rogelj, Meinshausen, Nakicenovic, Schellnhuber. Science 24 March 2017



We have never exceeded 2 C in the last Three Million Years

Results of model simulations: Observations shown in black, model results in colour.
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Willeit et al., Science Advances 2019



Global Commons Alliance, advancing SBTs for all Planetary Boundaries



An Integrated Framework for Global
Sustainability Research

PLANETARY
BOUNDARIES ’%
GLOBAL
COMMONS
WITHIN
e PLANETARY
4 BOUNDARIES

=

2020 2050 TIME

PIK Research Day, 28 May 2020 [llustration by Martin Wodinksi 17



Weak and Strong Sustainability osohere

econosphere &
sociophere deeply
embedded

Biosphere,
econosphere &
sociophere loosely
interlinked

Source: The Economics of Biodiversity: The Dasgupta Review 2021



Earth Observation, Big Data, Al for Predicting

Tipping Points and Earth Digital Twin research




Key scientific challenges

1. Earth system tipping points.

TIPMIP on integrating Earth system interactions, feedbacks and resilience in climate modelling [Ocean
dynamics, Biosphere dynamics, Cryosphere dynamics]

2. Social tipping points.

Lever of social transformations to accelerate and scale ”S-curve” dynamics across sectors/geographies/cultures

3. Avenues to safe and just planetary guardianship

of a stable and resilient Earth system for human development
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THANK YOU!

www.pik-potsdam.de
@PIK_Climate | @PIK_Klima
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