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“Global Environmental Crisis”

The tipping point about to lose stability 
and resilience of the earth system critical 
for the human civilization irreversibly 

◼ From Holocene to Anthropocene

◼ Earth system and planetary boundaries
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Human civilization for 10,000 year dependent on stability of 
the earth system in the Holocene

From “Holocene” to “Anthropocene”

Source: Johan Rockstrom and Mattias Klum, 2015, Big World Small Planet



“The Great Acceleration” in mid 20th century
It has ended the Holocene. Now humanity has the decisive power on the 
earth system. 

Accelerated burden on the earthAccelerated human activities
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The trajectory of the Anthropocene: The Great Acceleration (Anthropocene Review) 15 January 2015.



1950 Current

Planetary Boundaries
9 sub-systems most critical for the stable and resilient earth   

Their “Tipping Points” transgressed due to the human activities   

Biosphere integrity

Biogeochemical flows
(N/P) 

Steffen et al. 2015 / Image： Globaia



Tipping cascade: about to be triggered
Positive feedbacks sequence to alter the earth system irreversibly

Global map of potential tipping cascades

Trajectories of the Earth System in the Anthropocene. Proceedings 
of the National Academy of Sciences (USA) Steffen et al. 2018



Risk of “Hothouse Earth” pathway

Trajectories of the Earth System in the Anthropocene. Proceedings 
of the National Academy of Sciences (USA) Steffen et al. 2018

Stability landscape showing the pathway of the 
Earth System out of the Holocene and thus, out 
of the glacial–interglacial limit cycle to its 
present position in the hotter Anthropocene.

A schematic illustration of possible future 
pathways of the climate against the background 
of the typical glacial–interglacial cycles (Lower 
Left).



“Socio-economic system change”

The only way to sustain the earth: the  
fundamental socio-economic system 
changes to reduce environmental burden 
dramatically

◼ Only 10 years left to set the system 
changes on track

◼ Energy, foods, circular economy, cities

◼ Social transformation to enable them
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◼ Earth=Biosphere as the non-negotiable and hard-wired basis 

for the social and economic prosperity

◼ Global Commons Stewardship makes SDGs achievable on the 

basis of the stable and resilient earth system

Transformation through 2030 to 2050
Sustainable earth, society, and economy

Global

Commons

Stewardship

SDGs Wedding Cake, 
Stockholm Resilience Center

Socio-
economic 
system 
changes



Through 2030 to 2050
Transformative pathways towards sustainability
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Year
2030 2050

The World In 2050

Radical transformative pathways to 
meet the SDGs within planetary 
boundaries

Planetary Boundaries

Degree of
Global 

Sustainable
Develpment

The World in 2050, IIASA



A system change model : The World in 2050

The World in 2050, IIASA 11



Safeguarding our Global Commons 
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WRI – Safeguarding our Global Commons



“Global Commons Stewardship”

A new integrated strategy is needed to 
protect the stable and resilient earth 
system (Global Commons)

◼ No tragedy of the global commons

◼ U-Tokyo, Center for Global Commons 
(CGC)
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U-Tokyo CGC
Develop and practice GCS

GCS Framework
with Index

Global Commons Stewardship
A responsible, holistic, and integrated strategy to sustain the earth

Global Commons Stewardship

Governance
(Practicing GCS)

Index
(Current situation)

GCS practicing

Modeling
(Pathways for the future)

Under-
standing

Earth system science
Planetary boundaries

“Anthropocene”
Most critical crossroads 

of human civilization 

Purpose

Stewarding the Global
Commons

Stable and resilient earth     
systems and its sub-systems

Socioeconomic 
requirements

Prosperity, inclusiveness,        
equity, peace

Approach

Transformation of socioeconomic systems
Energy, Foods, Production/Consumption, Cities

Governance, Policies, Finance, Behaviors

Choice
Commons interests of humanity Egoistic interests under the 

current socioeconomic system

Our
Future

Global Commons 
Stewardship

The earth to support human 
prosperity

Tragedy of 

The ”Global Commons”
The earth to trouble humanity

Crisis

Both

Modules
Specific themes

Framing
(Strategic framework)

Coalition (Int’l & domestic)

Businesses, etc. Academia
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• GCS Index
• GCS Framing
• Modeling
• Governance & practice

Foods

Cities

Energy

Date trust

Data quality
Cyber

technologies

Circular
Economy

Partner
Institute

Partner 
Institute

FSI
Partner

FSI
Partner

FSI
Partner

FSI
Partner

U-Tokyo: Center for Global Commons (CGC)



Global Commons Stewardship Framework with Index

International team led by CGC, U-Tokyo

Overall 
Coordination

◼ To drive development and implementation of the 
Global Commons Stewardship

Framing
+

Cyber

◼ Framing Global Commons Stewardship
◼ Governance of cyber commons to promote GCS

Index
◼ Indexing and evaluation of contributions to Global 

Commons (country level)

Modeling
◼ Modeling the system transformation pathways to 

achieve SDGs with in planetary boundaries

Governance 
◼ Study on the governance and multi-stakeholder 

coalition to implement Global Commons Stewardship

とりまとめ

Johan Rockstrom

Jeremy Oppenheim

Guido Schmidt-traub

Naoko Ishii
Director of CGC

Andrew Steer
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Global Commons Stewardship “Index”

Index策
定

とりまとめ

17
Pilot version

https://ifi.u-tokyo.ac.jp/en/news/8188/ 17

https://ifi.u-tokyo.ac.jp/en/news/8188/


Tokyo Forum 2020
“Global Commons Stewardship in the Anthropocene”
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