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Context:

Climate Risk Assessment Center (CERAC)

Mission and Purpose

Å Strengthen Belgiumôs resilience to climate change and ecosystem degradation

Å Assess major climate and ecosystem risks for Belgium

Å Identify gaps in knowledge

Å Provide sector-specific guidance and measures for adaptation policy and risk prevention

Å Impartial advisor to the National Security Council, policymakers, and the general public



What are planetary boundaries ? 

Azote for Stockholm Resilience Centre, Stockholm University. Based on Richardson et al. 2023, Steffen et al. 2015, and Rockstrºmet al. 2009

Planetary boundaries - Stockholm Resilience Centre

The Planetary Boundaries are the safe limits for human pressure on the nine 

critical processes which together maintain a stable and resilient Earth.

https://www.stockholmresilience.org/research/planetary-boundaries.html
https://www.stockholmresilience.org/research/planetary-boundaries.html
https://www.stockholmresilience.org/research/planetary-boundaries.html


The study  (2024)

Phase 1 Phase 2

Downscaling 

planetary boundaries 

to Belgian level

The social impact of 

overshooting and 

transition



Downscaling

2024



Is Belgium living within its 

safe operating space?

ƷNotes on methodology



Climate change

Biogeochemical 

flows

Land use

Water use

Aerosols

Biosphere integrity

Ocean acidification

Novel entities

Ozone

In the scope of existing national studies and relevant for BE

Strong correlation with climate change

Recently quantified, complex

Not transgressed at global level and well-regulated over the past years

Assessed planetary boundaries at 
Belgian level



Several possible approaches

Conservative approach

Upper limit

In between

Progressive approach

Lower limit

Grandfathering : the status quo 

when it comes to sharing the 

impact on the environment

Per capita : An equal share of 

resources is allocated to each

citizen

Right to development: More 

resources for less developed

countries 
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What is the safe operating space for Belgium?



How to assess whether Belgium lives within planetary 
boundaries?

Impact of 

production in 

Belgium for 

consumption in 

Belgium

Impact of 

consumption in 

Belgium

Impact of 

foreign 

production for 

consumption in 

Belgium (import)

Impact of 

production in 

Belgium for 

foreign 

consumption 

(export)

Production perspective

Consumption 

perspective

Impact on the 

Belgian territory

Territorial perspective



Production -

based
Consumption -

based
Territorial

How to assess whether Belgium lives within planetary 
boundaries?

No downscaling 

due to data 

availability or 

methodological 

issues

Biosphere integrity

Aerosols Air quality

Climate change

Biogeochemical 

flows

Land use

Water use



Social impact

Vulnerable groups: 

ü are disproportionately impacted by overshooting planetary boundaries

ü are less able to adapt and protect themselves

ü are less able to bounce back after a disaster or extreme event

ü are less able to access financial aids, protections and warning systems

ü typically contribute less to the overshooting of planetary boundaries



Is Belgium living within its 

safe operating space?

Ʒ Results



Is Belgium living within planetary boundaries?



Cumulative CO2 emissions

(1850-2021)

Climatechange



Cumulative CO2 emissions

(1850-2021)

Belgium's carbon 

footprint significantly 

surpasses its share of 

the global threshold, 

thus amplifying climate 

risks both in Belgium 

and globally.

Climate change



Climate change



Social impacts

Climate change

Impact on: 

ü Physical health as a result of heatwaves and flooding

ü Mental health

ü Increased morbidity and mortality

ü Infrastructure and property damage and rising insurance costs

ü Job and income losses in certain sectors

ü Rising social tension and instability

Of the 39 people 

who died in the 

floods of July 2021, 

the majority were 

elderly (65+ years) 
(Guha-Sapir, Hostens and 

Houon, 2023) 

Vesdre valley floods 

2021: ú5.2 billion 


